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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Bkanch, 
Washington,  D.  61,  May  IS,  1905. 

Sir:  1  ti-ansmit  herewith  the  manusiTipt  of  Part  VI  of  a  aeries  of 
twelve  papers  which  compose  the  Report  of  Pro^'ess  of  Stream 
Measurements  for  the  Calendar  Year  1904.  Parts  I  to  VI  of  thi» 
report  contain  the  results  of  the  data  collected  in  the  territory  east  of 
Mississippi  River.  Parts  VII  to  XII  are  devoted  to  the  data  collected 
in  the  territory  west  of  Mississippi  River. 

The  original  data  for  this  paper  were  collected  under  the  direction  of 
District  Hydrographers  R.  E.  Horton  and  E.  Johnson,  jr.  Mr.  Horton 
had  charge  of  the  work  in  Mew  York  and  southern  Michigan,  and  was 
assisted  by  C.  C.  Covert.  Mr.  Johnson  had  charge  of  the  work  in  the 
other  States,  and  was  assisted  by  F.  W.  Hanna.  The  assembling  of 
the  data  and  the  preparation  for  publication  were  done  under  the  direjc- 
tion  of  John  C.  Ho3't,  who  has  been  assisted  by  R.  U.  Bolster,  Robert 
Follansbee,  Willis  E.  Hall,  A.  H.  Horton,  H.  D.  Comstock,  F.  H. 
Tillinghast,  and  R.  M.  Packard. 

I  request  that  this  manuscript  be  published  as  one  of  the  series  of 

Water-Supply  and  Irrigation  Papere. 

Very  respectfully, 

F.  H.  Newell,  Chief  Engineer, 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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PROGRESS   REPORT  OF  STREAM   MEASUREMENTS 

FOR  THE  CALENDAR  YEAR  1904. 

PA.RT    VI. 


By  R.  E.  HoRTON,  E.  Johnson,  Jr.,  and  John  C.  Hoyt. 


INTRODUCTION. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
includes  the  collection  of  facts  concerning  and  the  study  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive  appro- 
priation for  gaging  streams  was  made  by  the  act  of  August  18,  1894, 
which  contained  an  item  of  $12,500,  '*for  gaging  the  streams  and 
determining  the  water  supply  of  the  United  States,  including  the  inves- 
tigation of  underground  currents  and  artesnan  wells  in  the  arid  and 
^miarid  sections."     (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Annual  apjyropricUions  for  hydroffraphic  surreys. 


Year  ending  June  30 
Ye«r  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30. 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30, 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30. 


1 895 II 2 ,  500 

1896 20,000 

1897 50,000 

1898 ■ 50,000 

1899 50, 000 

1900 50, 000 

1901 100,000 

1902 ' 100,000 

190} 200,000 

1904 200,000 

1905 200, 000 

1906 200,000 
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The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
affecting  the  same.  In  this  connection  other  information  that  ma3^  be 
of  use  to  the  engineer  or  othera  in  hydrographic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  data, 
etc. ,  is  collected.  Furthermore,  the  work  has  been  so  directed  that 
the  infoi*mation  collected  will  be  of  direct  value  in  the  commercial 
and  agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  1902,  the 
work  has  been  largely  extended  and  thoroughl}'^  systemized.  The 
various  States  have  been  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  with  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  hydrographic  resources 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Supply  Paper  No. 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survey.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important 
streams  in  the  United  States.  With  this  in  view  gaging  stations  are 
established  at  points  where  the  data  will  be  of  greatest  commercial 
value.  •  At  these  stations  discharge  measurements  are  taken  from  time 
to  time  at  typical  river  stages,  and  the  daily  surface  fluctuation  is 
obtained  by  means  of  gage  readings.  From  these  two  factors  it  is 
possible  to  estimate  both  the  total  flow  and  its  distribution  through 
the  period  of  observations. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintained  depend  largely  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  efforts  are 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
is  to  be  stored,  the  high  waters  are  given  special  attention.  In  all 
sections  certain  permanent  stations  are  maintained  for  general  statis- 
tical purposes,  to  show  the  conditions  which  exist  through  long  periods. 
They  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  particular  por- 
tions of  the  dniinage  basin. 

Gaging  stations  are  divided  into  two  general  classes:  First,  current- 
meter  stations;  and  second,  weir  stations.  The  former  class  is  sub- 
divided as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  cable  station,  with  car,  tag-line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  equipment  of  a  current-meter 
gaging  station  consists  in  a  gage  for  determining  the  daily  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  zero  of  the  gage  is 
referred,  and  permanent  marks  on  the  bridge  or  a  tagged  line  indica- 
ting the  points  of  measurement.     Where  the  current  is  swift  some 
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appliance — generally  a  secondary-  cal>le — is  necessary  to  hold  the  meter 
in  position  below  the  surface. 

Cia^ingf  statiotis  are  generally  located  at  bridges,  if  the  channel  (con- 
ditions are  satisfactory,  as  from  them  the  meter  can  be  easilj'  manipu- 
lated, and  the  cost  of  the  equipment  is  comparatively  »mall.  The 
slation.s  are  located  as  far  as  poKsibie  at  point))  where  the  channel  ib 
straight,  both  above  and  below  the  gaging  section,  and  where  there  are 
no  cross  currents,  backwater,  or  boiln.  The  bed  of  the  stream  should 
be  &a  clear  as  possible  from  large  projections  and  of  a  permanent 
character.  The  banks  should  be  high,  and  should  overflow  at  high 
stages  only.  Great  care  is  taken  in  the  selection  and  equipment  of 
gaging  stations,  in  order  that  the  data  may  have  the  required  degree 
of  accui-acy. 


Tia.  1.— Cable  staUoD,  ibovlng  aectlou  ol  river,  cai. 


On  many  of  the  larger  rivers  where  water  power  is  developed  by 
dams,  estimates  of  flow  are  obtained  by  observing  the  head  on  the  crest 
and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
weira  are  in  some  cases  erected. 

The  principal  instrument  used  in  stream-measurement  work  is  the 
current  meter,  by  which  the  velocity  of  the  flow  of  water  is  determined. 
After  years  of  experience  the  Survey  has  adopted  the  Price  current 
meter  for  general  work.  This  meter,  as  is  shown  on  I'l.  II,  is  made 
in  two  sizes,  known  as  the  large  and  small  Price.  The  small  Price  has 
lieen  largely  developed  by  the  officers  of  the  Survey,  using  the  Price 
acoustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  <(uantity  of 
water  flowing  pa-stacerbiinpoint  at  a  given  time.  Thisquantity  is  the 
pi-oduct  of  two  factors:  (1)  The  mean  velocity,  which  is  the  function 
of  the  cross  section,  surface  slope,  wetted  perimeter,  and  roughness  of 
bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the  bed  and 
the  fluctuations  of  the  surface,  which  govern  the  depth. 

In  making  the  measurement  an  arbitiiiry  number  of  points  are  laid 
off  i>erpendicular  to  the  thread  of  the  stream  (see  fig,  1).  These  points 
are  usually  at  regular  intervals,  varying  from  'i  to  20  feet,  depending 
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upon  the  size  and  conditions  of  the  stream.  The}'  are  known  as  meas- 
uring points,  and  at  them  the  observed  data,  the  velocities  and  sound- 
ings, are  taken.  The  perpendiculars  dropped  from  the  measuring 
points  divide  the  gaging  section  into  strips,  and  for  each  strip  or  pair 
of  strips  the  mean  velocity,  area,  and  discharge  are  determined  inde- 
pendently; thus  conditions  existing  in  one  part  of  the  stream  are  not 
distributed  to  parts  where  they  do  not  apply. 

The  methods  of  obtaining  velocity  with  the  current  meters  which 
are  in  general  use  may  be  grouped  into  three  classes:  Single  point, 
multiple  point,  and  integration. 

The  single-point  method  consists  in  holding  the  meter  either  at  the 
depth  of  the  thread  of  mean  velocit}^,  or  at  an  arbiti*ary  depth,  for 
which  the  coefficient  for  reducing  to  mean  velocit}'  has  been  deter- 
mined. Extensive  experiments  by  vertical  velocitj^-curve^s  show  that 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  depth. 
In  general  practice  the  thread  of  mean  velocity  is  considered  to  be  at 
0.6  depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority 
of  the  measurements,  this  being  known  as  the  six-tenth  depth  method. 
It  is  found  by  a  large  number  of  vertical  velocitj'-curve  measurements, 
taken  on  various  streams  and  under  various  conditions,  that  the  coef- 
ficient for  reducing  the  velocity  obtained  at  six-tenths  depth  to  mean 
velocity  is  practically  unity,  ranging,  in  a  series  of  910  measurements 
made  at  39  gaging  stations,  between  0.94  and  1.04,  with  a  mean  for  the 
910  observations  of  1.00.  In  the  other  principal  single-point  method 
the  meter  is  held  near  the  surface,  usually  1  foot  below,  or  low  enough 
to  be  out  of  the  action  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing 
the  velocities  taken  at  the  subsurface  has  been  found  by  repeated 
experiments  with  vertical  velocity -curves  to  be  from  0.85  to  0.95, 
depending  upon  the  depth  of  the  stream  and  velocit}^  and  channel 
conditions.  This  method  is  specially  adapted  for  flood  measurement^, 
or  when  the  velocity  is  so  great  that  the  meter  can  not  be  kept  at  O.ii 
depth. 

The  three  principal  multiple-point  methods  in  general  use  are:  The 
vertical  velocity-curve;  top  and  bottom;  and  top,  bottom,  and  mid 
depth.  In  the  vertical  velocity -curve  method  a  series  of  velocity 
determinations  are  taken  in  the  vertical  at  regular  intervals,  usually 
from  0.5  to  1  foot  apart.  By  plotting  these  velocities  as  abscissas 
and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  through 
these  points,  the  vertical  velocit3'-curve  is  produced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  depth 
into  the  area  l>ounded  by  this  mean  velocity-curve  and  the  initial  line. 
Owing  to  the  length  of  time  it  takes  to  make  these  measurements,  they 
are  seldom  used  except  for  determining  coefficients  for  purposes  of 
comparison,  and  for  measurements  under  ice. 
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In  the  second  multiple-point  method  the  meter  is  held  from  0.5  to  1 
foot  below  the  .surface  and  about  0.5  foot  above  the  bottom,  and  the 
mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
as  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
For  shallow  streams  with  comparatively  smooth  beds  good  results  are 
obtained  by  this  method.  In  the  third  multiple-point  method  the 
meter  is  held  at  mid  depth,  at  0.5  foot  below  the  surface  and  at  0.5  foot 
above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing  the 
sum  of  the  top  velocity  twice  the  mid-depth  velocity,  and  the  bottom 
velocity  by  4. 

The  vertical  integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
operation  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
number  of  revolutions  by  the  number  of  seconds  taken  in  the  run. 
This  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
the  stream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
gage,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
bv'  sounding.  The  soundings  are  usually  taken  at  each  measuring 
point  at  the  time  of  the  discharge  measurement,  either  by  using  the 
meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
with  permanent  beds  standard  cross  sections  are  usually  taken  during 
low  water.  These  sections  serve  to  check  the  soundings  which  are  taken 
at  the  time  of  the  measurements,  and  from  them  any  change  which  may 
have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are 
also  used  for  obtaining  the  area  for  use  in  computations  of  high- water 
measurements,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  the  various  points  of  measurements  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separatel}'  for  either 
a  single  or'double  strip.  The  total  discharge  and  area  are  the  sums  of 
those  for  the  various  strips,  and  the  mean  velocity  is  obtained  by 
dividing  the  total  discharge  by  the  total  area. 

The  volume  of  water  flowing  in  a  stream  is  known  as  run-off.  In 
expressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
for  which  the  data  are  needed.  Those  used  in  this  report  are  '^second- 
feet,"  "acre-feet,"  ''run-off  per  square  mile,"  and  "run-off  in  depth 
in  inches,"  and  ma^^  be  defined  as  follows: 

''Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate 
of  1  foot  per  second. 
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The  "acre-foot"  is  the  unit  of  capacitj^  used  in  connection  with  stor- 
age for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet.  It  is 
the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot;  1  second- 
foot  flowing  for  twenty-four  hours  \^ill  deliver  86,400  cubic  feet,  which 
equals  1.9835  acre-feet,  or,  approximately,  2  acre-feet. 

The  expression  "second-feet  per  square  mile"  means  the  average 
number  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area  on  the  assumption  that  the  run-off  is  uniforinl}' 
distributed. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformh^  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface..  This  quantity  is  used  for 
comparing  run-off  with  rainfall,  which  quantity  is  usuall}^  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merelj' 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights  and  the  various  discharge  measurements,  of  which 
there  should  be  suflBcient  number  to  cover  the  range  stage.  The  fun- 
damental laws  upon  which  these  computations  are  based  are  the  fol- 
lowing: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  gradually 
with,  the  gage  heights  (2  and  3  depend  on  1). 

As  the  beds  of  many  streams  are  changeable,  the  problem  divides 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent  or  practi- 
cally permanent  beds,  and  (2)  those  of  streams  with  changeable  beds. 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessary. 

In  determining  the  dail}'  discharge  of  streams  with  permanent  beds, 
the  results  of  the  discharge  measurements  are  platted  on  cross-section 
paper,  with  gage  heights  as  ordi nates  and  discharges  as  abscissas. 
Through  these  points  a  smooth  curve  is  drawn,  which  shows  the  dis- 
charge for  any  gage  height,  and  from  which  a  mting  table  is  prepared. 
The  mean  velocity  and  area  determined  for  each  discharge  measure- 
ment are  also  platted.  Through  these  points  the  curves  of  mean 
volocity  aftd  of  area  arc  drawn,  and  the  rajbing  curv^e  is  largely  deter- 
mined by  taking  the  product  of  the  mean  velocity  and  the  area  at  vari- 


HORTOX,  JOHNSON 
AND  MOTT. 


•]  INTRODUCTION.  13 


OU8  stages  as  determined  by  these  curves.  These  curves  of  mean 
velocity  and  ai-ea  are  of  special  value  in  determining  the  location  of 
the  rating  curve  for  stages  at  which  actual  discharge  measurements  are 
not  available  and  for  extending  the  discharge  curve  outside  the  limits 
of  the  measurements.  In  the  preparation  of  the  rating  table  the  dis- 
charge for  each  tenth  or  half-tenth  on  the  gage  is  found  from  the 
curve.  The  first  and  second  differences  of  these  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  be  con- 
stant or  increasing,  never  decreasing.  The  discharges  in  the  table  are 
then  changed  in  accordance  with  these  adjusted  differences.  In  mak- 
ing up  the  station  rating  curve,  the  individual  discharge  measurements 
and  the  conditions  under  which  they  were  taken  are  carefully  studied, 
in  order  that  proper  weight  shall  be  given  to  each  measurement. 
Sating  curves  in  general  take  the  form  of  a  parabola,  and  as  a  rule  the 
high-water  portion  of  the  curve  approaches  a  straight  line.  For  sta- 
tions of  permanent  character,  the  results  of  the  measurements  from 
year  to  year  should  be  within  5  per  cent  of  the  curve,  with  the  excep- 
tion of  those  taken  during  high  water,  when  the  probable  error  may 
be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  changeable 
beds  is  difficult,  and  unless  frequent  discharge  measurements  are  made, 
the  results  obtained  are  only  roughly  approximate.  For  streams  with 
continually  shifting  beds,  such  as  Colorado  River  and  the  Rio  Grande, 
discbarge  measurements  are  made  every  two  or  three  days,  and  the 
discbarges  for  the  intervening  days  are  obtained  by  interpolation,' 
modified  by  the  gage  heights  for  these  days.  For  stations  with  beds 
which  shift  slowly,  or  are  only  materially  changed  during  floods,  sta- 
tion rating  curves  and  tables  can  be  prepared  for  the  periods  between 
changes,  and  satisfactory  results  can  be  obtained  with  two  or  three 
measurements  a  month,  providing  measurements  are  taken  soon  after 
the  changes  occur. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
special  rating  curves  and  tables  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
these  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  taken  either  by  integration  in  ver- 
ticals or  by  vertical  velocity-curves,  as  sufficient  experiments  have  not 
been  made  on  ice-covered  streams  to  determine  the  laws  which  govern 
the  position  of  the  thread  of  mean  velocity. 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
Year  1904,  of  which  this  is  Part  VI,  is  published  in  a  series  of  twelve 
Water-Supply  Papers,  Nos.  124-135,  inclusive,  under  the  following 
subtitles: 

Part  1.  Atlantic  coast  of  New  England  drainage. 

Pftrt  2.  Hudson,  PasBaic,  Raritan,  and  Delaware  River  drainages. 
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Part  3.  Susquehanna,  Patapeco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eastern  Gulf  of  Mexico 
drainage. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipincon,  Iowa,  Des  Moines,  and  Missouri 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  the  Great  Basin  drainage. 

Part  11.  The  Great  Basin  and  Pacific  Ocean  drainage  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  bj'^  each  paper  is  given  in  the  subtitle,  and  the 
larger  drainages  are,  for  convenience  in  arrangement,  subdivided  into 
smaller  ones,  under  which  the  data  are  arranged,  as  far  as  practicable, 
geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations, and  such  other  information  that  has  been  collected  that  has  a 
direct  bearing  on  these  data,  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Bating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  s-ince  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrogmpher's  name,  tfee  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights. 

in  the  table  of  estimated  run-off  the  column  headed ''  Maximum  "  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest, 
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and  it  is  the  flow  as  given  in  the  rating  table  for  thai  mean  gage  height. 
Ass  the  gage  height  is  the  mean  for  the  day,  there  might  have  l)een 
short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise  in  the  column  of 
""Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when  the 
mean  gage  height  was  lowest.  The  column  headed  "Mean "gives  the 
average  flow  for  each  second  during  the  month.  Upon  this  mean  the 
computations  for  the  three  remaining  columns,  which  are  defined  on 
pag«  12,  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  gen- 
eral and  special  rules  have  been  used: 

FundamenUU  mlesfor  compiUaiion, 

1 .  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and 
money  is  imperative. 

2.  All  items  of  computation  should  in  general  be  expressed  by  at  least  two  and  by 
n<»t  more  than  four  signifirant  figures. 

0.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 
l^T  cent  of  error  is  5  timea  the  average  per  c«nt  error  of  all  the  other  measurements 
should  be  rejecteci. 

4.  In  reducing  the  number  of  significiint  figures,  or  the  number  of  decimal  places, 
Sy  dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure 'in  the  place  to  be  rejected  is  less  than  5,  drop  it  without 
changing  the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  Iw  rejected  is  greater  than  5,  drop  it  and 
increase  the  preceding  figure  by  1.     Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejecte<l  is  5,  an<l  it  is  preceded  by  an  even 
figure,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
figure,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1,827.5  becomes 
1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one- half  per 
ivnt  error  should  sehlom  l)e  exceeded. 

Specif U  rufeHfor  computation. 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are 
liaifed  will  warrant.  No  decimals  are  to  be  use<i  when  the  discharge  is  over  50 
se«"ond-feet. 

2.  Daily  dischai^s  shall  be  applied  directly  to  the  gage  heights  as  they  are 
tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
are  below  100  second-feet.  Between  100  and  10,000  second-feet  the  last  figure  in  the 
monthly  mean  shall  be  a  significant  figure.     This  also  applies  to  the  yearly  mean. 

A.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall 
\n*  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimals, 
where  the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the 
quantity  shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012; 
.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three 
significant  figures  and  at  le&st  two  decimal  places. 

The  results  of  the  .stream  measurements  made  during  previous  years 
by  the  United  States  Geological  Survey  can  be  found  in  the  following 
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Survey  publi<*ations;     A  detailed  index  of  these  reports  (from  1888- 
1903)  is  given  in  Water-Supply  Paper  No.  119: 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Noe.    16   and  16;    Nineteenth  Annual   Reix)rt, 

Part  IV. 
1^98.  Water-Supply  Papers    Nos.   27  and    28;    Twentieth    Annual    liejwrt, 
Part  IV. 

1899.  Water-Supply   Papers  Nos.   35  to  39,   inclusive;  Twenty-first   Annual 

Report,  Part  IV. 

1900.  Water-Sup[)ly  Papers  Nos.  47  to  52,   inclusive;  Twenty-second  Annual 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Noe.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Noe.  84  and  85. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  AVater-Supply  Papers  Nos.  124  to  129,  inclusive. 
AVest  of  Mississippi  River,  Water-Supply  Papers  Nos.  130  to  135,  inclusive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  ma}'  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey  or  to  members  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  maybe  had  at  prices  little  above  cost. 
Copies  of  Government  publications  are,  as  a  rule,  furnished  to  the 
public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 

COOPERATION  AND  ACKNOWI^ICDCJMKNTS. 

Most  of  the  measurements  presented  in  this  paper  have  l)een 
obtained  through  local  hydrographers.  Acknowledgment  is  extended 
to  other  persons  and  corporations  who  have  assisted  local  hj^drog- 
raphers  or  have  cooperated  in  any  way,  either  by  furnishing  records 
of  the  height  of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives   the 

names  of  the  resident  hydrographers  and  others  who  have  assisted  in 

furnishing  and  preparing  the  data  contained  in  this  report: 

Michigan  {Southern  Peninmda). — District  hydrographer,  R.  E.  Horton.«  Records 
have  been  furnished  by  the  lollowing  individuals  and  corporations:  Kalamazoo  Val- 
ley  Electric  Company,  Kalamazoo,   Mich.-.Oharles  A.  Chapin   Electric  Com  pan  \ , 

«Ofli('ti  of  district  hydrographcr  for  Michigan  (Southern  PeninBula)  and  New  York,  75  Arcade, 
Utlca,  N.  Y. 
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Buchanan,  Mich.;  Newaygo  Portland  Cement  Company,  Newaygo,  Mich.;  Fletcher 
Paper  Company,  Alpena,  Mich.;  George  S.  Pierson,  Kalamazoo,  Mich.;  L.  W.  Ander- 
son, city  engineer,  Grand  Rapide,  Mich.;  Traverse  City,  Mich.;  citizens  of  Sherman, 
Mich.  Transportation  has  been  furnished  by  the  Au  Sable  and  Northwestern  Rail- 
road Company.  In  the  maintenance  of  gaging  stations  on  Huron  River  a  large  part 
of  the  expense  has  been  borne  by  the  Washtenau  Electric  Company,  Ann  Arl)or, 
Mich.  Acknowledgment  is  also  due  to  Lyman  £.  Cooley,  Chicago,  111.,  and  R.  W. 
Hemphill,  in  connection  with  gagings  on  Huron  River. 

Jiichigan  {Northern  Peni/tmla) . — District  hydrographer,  £.  Johnson,  jr.^  Acknowl- 
edgment is  due  W.  J.  Phillips  for  voluntary  oliservations  furnished  at  Iron  River. 

New  York. — District  hydrographer,  R.  E.  Horton,  *  assistetl  by  ('.  C.  Covert.  Rec- 
onia  have  been  furnished  by  the  following:  E.  A.  Fisher,  city  engineer,  and  John  F. 
Skinner,  special  assistant  engineer,  Rochester,  N.  Y.;  T.  P.  Yates,  Wavcrly,  N.  Y.; 
William  S.  Baeot,  Utica,  N.  Y.;  International  Paper  Comjmny,  Fort »! wan! ,  N.  Y.; 
Schroon  River  Pulp  and"  Paper  Company,  Warrensburg,  N.  Y.;  Duncan  Company, 
R.  P.  Bloss,  Mechanicsville,  N.  Y. ;  George  Beel)e,  vleputy  city  engineer,  Synwnse, 
N.  Y.  Special  acknowledgment  is  made  of  the  interent  and  assistance  of  William 
Pierson  Judson,  deputy  State  engineer. 

Ohio. — District  hydrographer,  E.  Johnson,  jr.,  assi8te<l  by  R.  W.  Pratt,  engineer 
of  the  State  board  of  health.  Acknowledgment  should  also  l)e  made  to  the  Baltimore 
and  Ohio  Railroad  for  paases  issued  to  E.  Johnson,  jr.,  and  K.  W.  Pratt. 

VennorU. — District  hydrographer,  N.  C.  Grover  until  July  1;  after  that  time  U.K. 
Barrows,  <^  assisted  by  S.  K.  Clapp  and  T.  W.  Norcro««8.  A<rknow lodgment  nhould 
be  made  to  Professors  A.  D.  Butterfield  and  G.  M.  Brett,  of  the  University  of  Ver- 
mont, for  assistance  rendered;  to  the  Boston  and  Maine  Railroad  for  parses  iK8ue<l  to 
X.  C.  Grover  (later  to  H.  K.  Barrows)  and  S.  K.  Clapp;  to  the  Rutland  Railroa<lfor 
pa2>t«  issued  to  H.  K.  Barrows,  and  to  the  St.  Johnsbury  and  Lake  Champlain  Rail- 
road for  pass  issued  to  H.  K.  Barrows. 

liAKE  MICHIGAN  DRAINAGE  BASIN. 

The  Lake  Michigan  drainage  basin  comprises  a  comparatively  nar- 
row strip  of  flat  or  gently  rolling  land  in  eastern  Wisconsin,  on  the 
west  shore  of  the  lake,  and  a  much  wider  strip  of  nearly  the  same 
character  in  Michigan  on  the  east  shore  of  the  lake.  The  principal 
streams  entering  the  lake  from  the  west  arc  the  Fox  and  Menominee 
rivers;  from  the  east,  the  St.  Joseph,  Kalamazoo,  Grand,  Muskegon, 
and  Manistee  rivers. 

The  following  pages  give  the  results  of  data  collected  during  11)04 
in  the  Lake  Michigan  drainage  basin. 

ESCAXABA  RIVER  NEAR  ESCANABA,  MICH. 

E^scanaba  River  rises  near  Champion,  southwest  of  Lake  Superior, 
in  Upper  Peninsula,  Michigan,  and  flows  southeasterly  a  dishmce  of 
70  miles,  entering  Lake  Michigan  through  Little  Bay  de  Noquette. 


a  Office  of  district  hydrographer  for  Michigan  (Northern  PciiinHula)  and  Ohio,  876  Federal  Build- 
ing. Chicai^o,  111. 

biytfice  of  district  hydTographer  for  Michigan  (Southern  Peninsula)  and  New  York,  75  Arcade, 
Utica,  N.  Y. 

c  Office  of  district  hydrographer  for  Vermont,  6  Beacon  street,  Boston,  Mass.,  rooms  808-^09, 

IBB  129—05 2 
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Ihe  gaging  .station  is  located  4  miles  above  the  mouth  of  the  river  at 
a  single-span  highway  bridge,  where  a  chain  gage  was  established  in 
June,  1903.  Bench  mark  No.  1  is  the  top  surface  of  the  steel  abut- 
ment at  the  right  end  of  the  bridge  on  the  downstream  side.  Its  ele- 
vation above  gage  datum  is  15.15  feet.  Bench  mark  No.  2  is  a  nail  in 
the  root  of  a  5-inch  birch  tree  about  200  feet  east  of  the  east  abutment 
and  about  50  feet  downstream.  Its  elevation  above  gage  datum  is  18. 81 
feet.  Gage  readings  are  made  once  each  day  by  Felix  Beauchamp. 
The  l)ed  of  the  stream  is  covered  with  small  bowlders  and  is  rough  but 
permanent.  The  current  is  swift.  During  the  winter  the  channel  is 
filled  with  ice,  and  it  is  impossible  to  make  discharge  measurements. 
The  channel  is  nearly  straight  and  is  194  feet  wide  between  bridge 
abutments  without  piers. 

The  observations  iit  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meoKuremenls  of  Escanaba  River  near  Eacanaba^  Mich.,  in  1904- 


Date. 


May  17« 

June  2 

August  9 

September  4 
October  11.. 


Hydrographer. 


E.  Johnson,  jr  . . 

do 

do 

do 

F.  W.  Hanna  . . . 


I 


Width. 

Feet 
194 
194 
194 
194 
194 


Area  of 
section. 

Mean 
velocity. 

Sq.fcet. 

Fl.  per  »cc. 

799 

3.18 

719 

2.95 

396 

0.83 

527 

1.69 

S04 

3.43 

Gage 
height. 


Feet. 
4.25 
3.82 
2.0'1 
2.91 
4.20 


DiftrhaiKC. 


Secorulfert. 

2,546 

2,120 

329 

891 

2,760 


n  Float  measurement. 


^fcan  daily  gage  height^  in  feet y  of  Earanaba  River  near  Escanaba,  Mich.,  for  1904. 


Day. 

May. 

June. 

4.1 
3.9 
3.7 
3.7 
3.6 
3.9 
3.9 
3.9 
4.0 
3.5 
3.4 
3.2 
3  1 
2.9 
2.9 
2.x 
2.>< 

July. 

2.9 
2.7 
2.6 
2.7 
2.9 
2.9 
2.8 
2,6 
2.9 
2  5 
2.6 
2.6 
2.5 
2  5 
2.4 
2.6 
2.5 

Aug. 

2.2 
2.3 
2.4 
2.4 
2.5 
2.4 
2.2 
2.1 
2.0 
2.2 
2.2 
2.3 
2.4 
2,5 
2,3 
2.4 
2.3 

Sept. 

2.7 
2.8 
2.8 
2.9 
2.8 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 
2.3 
2.0 
2.4 
2.4 
2.6 
2.5 

Get. 

2.5 
2.4 
2.4 
2.3 
2.4 
2.5 
2.3 
2.4 
2.7 
3.8 
3.6 
4.2 
4.2 
3.4 
8.5 
3.2 
3.1 

Nov. 

2.7 
2.7 
2.8 
2.7 
2.7 
2.6 
2.7 
2.6 
2.6 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.5 
2.5 

Dec. 

1 

2.7 

2 

2.7 

3 '■ 

2.6 

i 

2,7 

5 

2.7 

6 

2.7 

7 

2.6 

8 

2.7 

9 ' 

2.7 

10 

2.7 

11 

12 

13 

• 
14 •. 

15 

If) 

17 
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Mean  daily  ga^  height^  in/eetf  ofEscanaba  River  near  Eacanaba,  Mick,  fete, — Cont'd. 


Day. 

May. 

June. 

2.9 
8.4 

July. 

Aug. 

8ept. 

Oct. 

Nov. 

Dec. 

18 

4.0 
4.0 

2.5 
2.4 

2.2 
•  2.1 

3.5 
3.4 

3.0 
8.1 

2.5 
2.6 

19 

20 

8.7 
3.8 
8.7 
9.0 
3.7 
8.9 
4.9 
5.4 

3.8 
3.3 
3.8 
8.1 
2.9 
2.8 
3.2 
3.1 

2,2 
2.1 
2.2 
2.5 
2.5 
2.5 
2.7 
2.5 

2.1 
2.2 
•  2.2 
2.3 
2,3 
2.3 
2.2 
2.2 

3.0 
3.1 
2.3 
2.2 
2.3 
2.5 
2.7 
2.5 

8.1 
2.9 
8.1 
2.9 
3.0 
3.1 
8.1 
3.1 

2.5 
2.5 
2.6 
2.6 
2.6 
2.5 
2.5 
2.1 

21 

22 

23 

24 

25 

26 

27 

28 

5.0 

3.2 

2.5 

2.1 

2.5 

2.8 

2.1 

29 

4.7 

3.3 

2.4 

2,1 

2.5 

3.0 

2.5 

ao 

4.4 

2.9 

2.8 

1.9 

2.5 

8.0 

2.6 

31 

4.5 

2.3 

2.0 



2.9 

Rating  table  for  E»canaba  River  near  Eacanabaf  Mich,,  from  AprU  10, 190S,  to  December 

SI,  1904. 


Gage 
height. 


^y^^rge.      hGi^\ 


FiseL 

Secomdrftei. 

1.80 

163 

1.90 

229 

2.00 

295 

2.10 

362 

2.20 

429 

2.30 

497 

2.40 

565 

2.50 

633 

2.60 

701 

2.70 

771 

2.80 

857 

Discharge 


SecondrfeeL 
960 
1,080 
1,205 
1,330 
1,455 
1,580 
1,710 
1,845 
1,985 
2,130 
2,280 


Feet. 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 


Discharge. 

1     Gage 
'    height. 

1 

Seeond'/eet. 

FeeL 

2,436 

5.00 

2,590 

5.20 

2,745 

5.40 

2,905 

5.60 

3,065 

5.80 

3, 225 

i     6.00 

1 

3,390 

1     6.20 

3,560 

1    6.40 

3,730 

6.60 

1 

3,900 

;    6.80 

Discharge. 


Second-feel. 
4,070 
4,410 
4,750 
5,090 
5, 430 
5,770 
6,110 
6,450 
6,790 
7,130 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
12  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  2  feet  and  4.6  feet.  The  table  has  been  extended  beyond  these  limits. 
Above  gage  height  4.6  feet  the  rating  curve  is  a  tangent,  the  difference  being  170  per 
tenth. 
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EiftimaJrd  monthly  discharge  of  Escanaba  River  near  Escanaba,  Mich.,  for  190S  ami  1904' 

» 

[Drainage  area,  800  square  miles.] 


Monttk 


1903 

August  25-31 

September 

October 

November  1-21  . . 

1904 

May  18-31 

June 

July 

August 

September 

October 

November 

December  1-10. . . 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


1,845 
2,905 
3,225 
1,205 

10, 870 

2,590 

960 

633 

1,710 

2,745 

857 

771 


Minimum. 


633 

857 
771 
857 

1,985 
857 
362 
229 
295 
497 
362 
701 


Mean. 


1,376 

1,647 

1,625 

985 

3,477 
1,521 
669 
454 
741 
1,145 
657 
757 


Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1.72 

0.448 

2.06 

2.30 

2.03 

2.34 

1.23 

.960 

4.35 

2.26 

1.90 

2.12 

.836 

.964 

.568 

.655 

.926 

1.03 

1.43 
.821 
.946 


1.65 
.916 
..352 


MENOMINEE   RIVER   NEAR   IRON    MOUNTAIN,  MICH. 

Menominee  River  forms  part  of  the  boundary  between  Wisconsin 
and  the  upper  peninsula  of  Michigan.  It  is  formed  by  the  junction  of 
Brule  and  Michigamme  rivers  in  T.  41  N.,  R.  31  W.,  and  flows  in  a 
general  southeasterly  direction,  entering  Lake  Michigan  through 
Green  Bay.  The  station  was  established  September  4,  1902.  It  is 
located  at  the  homestead  highway  bridge,  2i  miles  south  of  Iron  Moun- 
tain, Mich.  The  gage  is  a  vertical  board  fastened  to  the  right  abut- 
ment; it  is  read  twice  each  day  by  Theodore  Moll.  On  November  18, 
1904,  a  chain  gage  was  established  with  the  same  datum  as  that  of  the 
board  gage,  and  having  a  length  of  28.19  feet  from  end  of  weight  to 
the  outside  of  the  ring  which  is  used  as  the  marker.  Discharge  meas- 
urements are  made  from  the  single-span  bridge  to  which  the  gage  is 
attached.  The  channel  is  straight  and  has  a  width  of  220  feet  between 
bridge  abutments.  The  (current  is  moderate.  The  bed  of  the  stream 
is  composed  of  gravel  and  small  bowlders.  The  bench  mark  is  the  top 
of  the  12-inch  timber  bridge  seat  on  the  right  abutment  over  the  gage. 
Its  elevation  is  22.68  feet  above  the  zero  of  the  gage.  During  the 
winter  the  stream  freezes  beneath  the  bridge  and  it  is  difficult  to 
obtain  measurements  in  the  frozen  section.  The  drainage  area  at  this 
station  is  2,415  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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DiKharge  mecLsurementti  of  Menominee  RUtt  near  Iron  Mouniainy  Mich.,  in  1904- 


Date. 


Uydrographer. 


May  18 E.  Johnson,  jr 

Jane  1 do 

August  10 1 do 

September  5 do 

October  11 F.  W.  Hanna. 

November  18  ..,  E.  Johnson,  jr 


Width. 


210 
210 
205 
210 
225 
210 


Area  of 
section. 


2,312 
2,522  I 
1,101  I 
1,571  I 
2,408  I 
1,511  I 


Mean 
velocity. 


Ft.  per  9ec. 
2.68 
3.01 
1.42 
2.02 
3,20 
1.94 


Gage 
height. 


7.95 
8.97 
2.06 
4.34 
8.25 
4.02 


Dis- 
charge. 


Sec. -feet. 
6, 193 
7,591 
1,558 
3,176 
7,714 
2, 925 


Menn  daily  gage  height ,  in  feet ^  of  Menominee  River  near  /row  Mountain  Mich.^  for  1904. 


Day. 

Jan. 

1 

2 

3 

3.20 
2.90 
2.70 
2.75 
2.75 
3.20 
3.60 
3.50 

i 

5 

6 

• 

7 

8 

9.. 

10 

11.. 

12.. 

13-. 

14., 

15.. 

16.. 

17.. 

18. 

19,. 

'10. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

2B. 

29. 

30. 

31. 


8.46 
3.20 
3.10 
3.40 
4.25 
4.30 
4.30 
4.35 
4.35 
4.40 
4.15 
4.10 
4.26 
4.25 
4.20 
4.20 
4.26 
4.20 
4.50 
4.46 
4.35 


Feb. 

Mar. 

Apr. 
4.66 

May. 

4.30 

4.75 

7.90 

4.25 

4.70 

4..% 

7.95 

4.30 

4.55 

4.35 

8.70 

4.50 

4.10 

4.60 

9.70 

4.30 

3.90 

6.10 

8.15 

4.25 

4.50 

4.85 

9.70 

4.20 

4.90 

4.70 

8.50 

4.20 

4.80 

4.66 

10.40 

4.25 

4.70 

6.05 

11.95 

4.00 

3.96 

6.20 

(«) 

3.90 

3.  SO 

4.10 

11.80 

3.96 

3.00 

3.80 

11.10 

3.90 

3.16 

3.65 

10.70 

3.85 

3.30 

3.70 

10.55 

8.96 

3.25 

3.76 

9.66 

3.80 

3.00 

4.10 

9.05 

3.75 

3.06 

3.95 

8.10 

8.76 

8.36 

4.26 

8.15 

3.70 

3.46 

4.40 

8.15 

8.90 

3.16 

4.30 

6.25 

8.75 

3.15 

4.35 

4.90 

3.60 

3.40 

4.40 

6.16 

8.60 

3.46 

6.46 

6.10 

3.55 

8.75 

6.05 

7.05 

3.65 

4.66 

7.35 

8.26 

3.56 

4.60 

7.25 

9.60 

3.75 

4.36 

7.46 

(«) 

4.56 

4.40 

8.35 

10.90 

4.90 

4.30 

7.76 

10.00 

4.66 

9.40 

8.70 

4.60 

8.00 

Jane. 

8.46 
6.95 
5.65 
6.30 
9.60 
7.30 
8.80 
7.60 
8.55 
8.50 
7.50 
6.70 
6.70 
5.90 
5.40 
4.96 
4.60 
4.50 
8.70 
8.50 
3.50 
4.40 
3.70 
3.70 
5.45 
7.20 
6.75 
6.60 
6.70 
6.70 


July. 


Aug.     Sept 


4.60 
2.35 
2.20 
2.90 
2.80 
3.70 
3.60 
3.60 
4.20 
3.30 
4.10 
4.20 
1.80 
4.30 
3.75 
4.30 
1.65 
3.25 
3.05 
2.60 
4.30 
2t70 
2.30 
1.30 
2.76 
1  40 
2.70 
1.50 
3.10 
1.45 
1.30 


2.35 
3.30 
2.90 
3.00 
1.30 
2.70 
1.30 
1.20 
1.45 
3. 20 
3.80 
4.40 
4.00 
1.90 
2.ft'> 
3.70 
3.60 
4.00 
3.10 
3.15 
2.40 
3.65 
3.45 
3.90 
3.90 
3.40 
2.70 
2.30 
1.90 
2.05 
1.95 


1.80 

3.15 

3.70 

4.95 

4.30 

4.00 

4.10 

4.10 

3.70 

3.15  I 

2.90  I 

3.10  > 

2.55  I 

2.85  ' 

3.50  I 

3.40  ' 

2.80  I 

3.15  I 

2.60  I 

2.70 

2.95  j 

2.30  ! 

2.55 

3.80  > 

3.90 

3.95 

4.16 

4.00 

3.50 

3.37 


Oct. 

3.05 
2.76 
2.65 
2.45 
2. 75 
2.86 
2. 55 
2.90 
3.80 
6.70 
7.60 
8.26 
7.80 
7.35 
6.40 
5.90 
5.55 
5.30 
5.20 
5.00 
5.00 
5.a5 
5.05 
5.15 
5.a5 
6.15 
5.06 
4.86 
4.35 
4.30 
3.90 


Nov.  '  Dec. 


3.10 
3.65 
4.10 
3.75 
3.25 
3.50 
3.80 
4.85 
4.10 
3.10 
3.20 
3.20 
3. 25 
3.tf) 
2.95 
3.  a*) 
2.80 
3.85 
3.15 
2.92 
2.90 
2.67 
2.77 
2.85 
2.75 
2.42 
1.92 
1.75 
2.00 
2.07 


2. 42 
2.20 
2.22 
2.25 
2.55 
2.50 
2.30 
2.92 
2.95 
2.97 
2.75 
2. 50 
2.32 
2.27 
2.82 
2.32 
2.47 
2.50 
2.47 
2.27 
2.22 
2.42 
2.37 
2.40 

2.47 

2.32 

6  2.20 

(^) 
(«>) 
2.60 


ff  Gage  under  ivater.  b 

NoTs. — Probable  ice  conditions  January,  February,  and 


River  frozen. 
March. 
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Rating  Uiblefor  Menominee  River  near  Iron  Mountain^  Midi. ,  from  September  4t  190Sy  to 

December  Sl^  1904. 


Gage 
hei^t. 

Feet. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

FM. 

Discharge. 

Gage 
height 

Discharge. 

1 

Second-feet. 

FeeL 

Second-feet. 

Second-feet. 

Fret.. 

Second-feet. 

1.20 

1,032 

2.80 

2,080 

4.40 

3,242 

6.80 

5,230 

1.30 

1,094 

2.90 

2,150 

4.50 

3,319 

7.00 

5,420 

1.40 

1,156 

3.00 

2,220 

4.60 

3,396 

7.20 

5,615 

1.50 

1,219 

3.10 

2,290 

4.70 

3,474 

7.40 

5,815  ; 

1.60 

1,282 

3.20 

2,361 

4.80 

3,552 

7.60 

6,025     : 

1 

1.70 

1,346 

3.30 

2,432 

4.90 

3,630 

7.80 

6,235 

1.80 

1,410 

3.40 

2,503 

5.00 

3,708 

8.00 

6,450 

1.90 

1,475 

3.50 

2,575 

5.20 

3,865 

8.50 

7,020 

2.00 

1,540 

3.60 

2,647 

5.40 

4,023 

9.00 

7,630 

2.10 

1,606 

3.70 

2,  719 

5.60 

4,183  ; 

9.50 

8,280 

2.20 

1, 672 

3.80 

2,792 

5.80 

4,345  . 

10.00 

8,970 

2.30 

1,739 

3.90 

2,866 

6.00 

4,510 

1     10.50 

9,670     J 

2.40 

1,806 

4.00 

2,940 

6.20 

4,680 

11.00 

10, 370 

2.50 

1,874 

4.10 

3,015 

6.40 

4,860 

11.50 

11,070     : 

2.60 

1,942 

4.20 

3,090 

6.60 

5,040 

12.00 

11, 770 

2.70 

2,  Oil 

4.30 

3,166 

■ 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
14  discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  not  well 
defined.  Above  gage  height  9.60  feet  the  rating  curve  is  a  tangent,  the  difference 
being  140  per  tenth. 
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Eitimai^d  monthly  discharge  of  Menominee  Hiver  near  Iratt  Mmintain,  Mich.y  190^^-1904. 

[Drainage  area,  2,415  square  miles.] 


I 


Di.*H*harge  in  necond-feet. 


Riin-<>fF. 


Month. 


Maximum. 


Minimum. 


Mean. 


Second-feet 


I 


Depth  in 


*'*'m"Jl".*'*  I    liK-he« 


1902. 
September  4-30  . . . 

October 

November 

Decembeij  <» 

1903. 

Jamiar>'  *-•  -% 

February  ^ 

Marchft 

April 

May 

June 

July 

August 

September 

October  . .' 

November 

December  « 

January'  ^. . , 
February  *. . 

March  * 

April 

May  <■ 

June 

July 

August 

September. 

r>ctober 

November . . 
December  «. 


1,772 
2,625 
5,306 
2,647 


1,032 
1,094  I 
1,806  I 
1,282  ! 


1,295 ; 

1,596 
2,829  ' 
1,909  i 


0.536 
.661 

1.17 
.790 


0.  538 
.762 

1.30 
.911 


6,780 
11,560 
8,020 
6,670 
7,630 
10,a50 
6,130 
3,669 
2,719 


1904. 


1,705 
4,698 
1,540 
1,806 
2,467 
2, 575 
2,719 
1,874 
1,705 


5,175  I 
7,496  ; 
3,417  I 
3,553  I 
4,049  , 
5,091  I 
4,057  ' 
2,5a5  I 
2, 150  I 


2.14 
3.10 
1.41 
1.47 
1.68 
2.11 
1.68 
1.04 
.890 


8,150 

2,683  1 

3,995 

11,770 

3,630 

7,879 

8,410 

2,575  1 

4,791 

3,396 

1,094  , 

2,196 

3, 242 

1,032  1 

2, 125 

3,669 

1,410 

2,  4H8 

6, 725 

1,840 

3, 650 

3, 591 

1,378 

2,293 

2,199 

1,672 

1 ,  838 

1.65     I 

3.26     I 

1.98     I 

.909  [ 

.880  I 
1.03  ! 
1.51     , 

.949  ! 

.761  I 


n  Conditions  for  December  uncertain:  rating  table  applied  for  open  channel. 

b  Probable  ice  conditions:  no  estimate  made.  . 

c  Discharge  estimated  for  two  days  that  gage  was  under  water. 


2.39 
3.  57 
1.57 
1.70 
1.94 
2.  35 
1.94 
1.16 
1.  03 


1.84 
3.76 
3.21 

i.a5 

1.01 
1. 15 
1.74 
1.06 

.877 
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STREAM    MEASUREMENTS    IN    1904,   PART    VI. 


[NO.  120. 


IRON    RIVER  NEAR  IRON   RIVER,  MICH. 

This  station  was  established  by  the  engineers  of  the  Oliver  Iron 
Mining  Conipan3\  It  is  located  at  the  mine  bridge  1  mile  below  a 
dam  used  for  ponding  logs,  which  at  times  causes  fluctuations.  The 
gage  is  a  vertical  board  attached  to  a  braced  cedar  post  at  the  left  end 
and  upstream  side  of  the  mine  bridge.  The  gage-height  record  is 
kept  b}'  the  engineers  of  the  mining  company.  Discharge  measure- 
ments are  made  from  the  mine  bridge,  which  has  a  span  of  30  feet 
lietween  abutments.  The  bed  of  the  stream  is  composed  of  gravel 
and  small  l)owlders,  and  the  current  is  swift.  The  stream  mrely 
freezes  over  at  the  gaging  station.  The  pumpage  from  the  mine  enters 
the  stream  a  short  distance  above  the  gage;  on  September  5j,  1902,  it 
amounted  to  1.7  second-feet.  All  gage  heights  have  been  expressed  in 
terms  of  their  elevation  above  the  mine  datum.  The  drainage  area  at 
this  station  is  68  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 

the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Mean  daily  gage  height,  in  feet,  of  Irim  Rirer  near  Iron  Hirer,  Mich.  ^  for  .1904- 


Day. 


Jan.  ,  Fi>b. 


1 8«*i.40    H<J.65 

2 Hti.40     K(J.(.5 

3 «i.  25  ,  86.55 

4 «6.2o     .S«).55 

5 W.25  I  H<j.50 


6 86.25 

7 86.25 

8 86.25 

9 8«».25 

10 !  86.20 

11 !  86. 20 

12 86.20 

13 8*«.20 


14. 


S«).  20 


15 86.20 


16.. 
17.. 

18.., 


86. 20 
84i.  35 


19 8<'i.:r» 

20 86.35 

21 Wi.3.5 

22 86.:i5 

23 86.3.5 

24 86.3.5 

26 8'J.35 

26 86.80 

27 r6.80 

28 8().80 

29 8().80 

30 

31 


86.50 

86.50 

86.50 

8<}.50 

86.45 

86. 45 

8<i.45 

86.45 

84>.  10 

86. 40 

Mi.  40 

86.30 

841.30 

86.30 

86.30 

86.30 

8<i.30 

86.30 

8<i.  20 

8li.  20 

86.20 

86. 10 

86.10 

8(5.10 

8<5.80    86.20 

8<i.80    86.25 


8<i.  10 
86.10 
86.80 
86.60 
86.40 
86.40 
86.26 
86. 25 
86. 15 
86.15 
86.10 
86.10 
86.10 
86.10 
8<).  10 
86.10 
86.10 
86.10 
8^M0 
86.10 
8().  20 
.S6. 25 
86. 2:» 
86. 25 
>6.  25 
86.30 
86.30 
8<5.40 
86.10 


Apr. 

86.30 
86.30 
86.30 
86.30 
86. 40 
86.50 
86.50 
86.50 
86.40 
86.40 
86.40 
86.40 
8<5. 73 
86.40 
86.20 
^6. 20 
8t).  20 
86.20 
86.20 
86.20 
86.20 
86.30 
86.90 
87.30 
86.95 
8<i.  95 
86. 95 
87.68 
87. 40 
87.30 


May. 

86.75 
86.70 
86.70 
87.25 
86.90 
86.50 
86.50 
87.00 
88.42 
88.40 
87.17 
87.80 
87.65 
87. 58 
87.60 
87.35 
86.80 
87. 20 
87.00 
86.90 
8(>.80 
86.80 
86.65 
86.62 
86.78 
88.45 
87.80 
87. 50 
87. 15 
87. 15 


June.'  July.  I  Aug. 


8(>.80 

m.  75 
8<i.70 
8().90 
86.90 
86.80 
86.90 
86.80 
86.70 
86.70 
86.60 
86.56 
8(».  55 
86.50 
86.50 
86.50 
8<;.  50 
86. 70 
86.50 
86.40 
86.40 
86.40 
86.40 
87.00 
86.70 
86.50 
86.40 
86. 40 
86.40 
8<i.  40 


86. 40 
86.20 
86.40 
86.40 
8<').  40 


86.20 
86.20 

86.20 
86.20 
8(i.20 


86.40  I  86.20 
86.65  I  86.20 
Ni.40  '  86.20 
86.70  '  86.35 
86. 70  86. 55 
86.40  I  86.40 
86.40     86.50 


86.40 
8(>.40 
86.40 
86.40 
86.30 
86.30 
86.30 
86.30 
86.30 
86.90 
86.30 
86.30 
86.20 
86.20 
86.20 
86.20 

m.  20 

86.30 


86.80    86.20 


86.50 
86.40 
86.40 
86.30 
86.30 
86.30 
86.30 
86. 25 
87.05 
87. 12 
86.70 
86.40 
86.40 
86. 35 
86.30 
86.  :u) 
8(».  30 
8<i.:J0 
8ti.30 


Sept.  ,  Oct. 


Nov.     Dec 


86. 30 
87.05 
86.80 
86.60 
81'..  50 
86.  (•<> 
86.80 
86.70 
86.65 
86.46 
86.40 
86.40 
86.40 
8(i.55 
86.50 
86. 40 
81).  40 
86.35 
86.35 
86.36 
86.  &5 
86.35 
86.45 
86.60 
86.50 
86.45 
86.40 
86. 40 
86.35 
8(i.  ;i5 


».-  I 


8*'..  35 
86.  :J5 
8(;.  35 
86. 35 
86.40 
86.  ;i5 
86.35 
86.50 
86.60 
87.46 
87.20 
86.95 
I  86.80 
'  86.65 
86.60 
86. 55 
86.65 
8().  50 
86.50 
86.70 
86.75 
86.70 
86.70 
86.70 
86.70 
86.70 
86.60 
86.60 
86.55 
86.60 
86.50 


86.50 
86.50 
86.45 
86.45 
8t5.45 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.36 
86.35 
86.30 
86.30 
8(i.30 
86.30 
86.30 
86.30 
86.30 
86.30 
86.30 
86.30 
86.30 
86.30 
86.30 
86.30 
86.80 
86.30 


«6.30 
8G.30 
H6.  :X) 
86.30 
8<>.30 
86.30 
86.30 
80.30 
86. :» 
^.30 
86.20 
86.20 
Hl>.  20 
«<».  'JO 
8«i.  JO 
86. 20 
86.20 
86. 20 
86.20 
86.20 
86.20 
«<».20 
86.20 
8(>.20 
86.20 
86.20 
86.20 
86.20 
86.20 
86.20 
86.20 


Ice  conditions  during  portions  of  Januu. .  .  l-'ebruury,  and  March. 
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FOX    RIVER  AT  WRIGHT8TOWN,    WIS. 


This  station  was  established  November  19,  1902,  by  L.  R.  Stock- 
man. It  is  located  at  the  highway  bridge,  about  2,0()0  feet  from  the 
Chicago  and  Northwestern  Railway  station.  A  small  tributary  enters 
just  above  the  bridge  on  the  right  side.  There  are  no  dams  nearer 
than  Kaukauna,  which  is  6  miles  up  the  river.  There  is  a  small  island 
just  abo.ve  the  bridge,  near  the  right  bank.  The  gage  is  a  vertical 
board  fastened  to  a  pile  in  the  protection  to  the  central  pier;  it  is  read 
twice  each  day  by  Pet«r  Van  Lieshout.  Discharge  measurements  are 
made  from  the  upper  side  of  the  six-span  highway-  bridge,  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  in  the 
i-ailing  at  the  left  end  of  the  bridge.  The  channel  is  straight  for  2,5<H) 
feet  above  and  below  the  station.  At  the  bridge  the  channel  is  400 
feet  wide,  broken  by  five  piers.  The  right  bank  is  low;  the  left  bank 
is  high,  both  being  covered  with  gi-ass  to  the  watei's  edge.  The  entire 
flow  passes  beneath  the  bridge  at  all  stages.  The  bed  of  the  stream  is 
of  clay  and  loam,  is  without  vegetation,  and  is  permanent.  The  current 
velocitv  is  moderate  and  well  distributed.  Bench  mark  No.  1  is  a 
projecting  stone  in  the  northwest  corner  of  the  foundation  of  the 
American  House  at  a  point  two-tenths  of  a  foot  abo^  the  sidewalk  and 
2  feet  from  the  corner  of  the  foundation.  This  building  is  located  on 
the  street  that  crosses  the  bridge.  The  elevation  of  the  bench  mark 
is  20.21  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  cross 
in  a  limestone  rock  in  the  east  end  of  the  south  bridge  almtment.  It^ 
elevation  above  the  zero  of  the  gage  is  12.40  feet.  On  the  vertical 
fvLce  of  this  abutment  is  an  arrow  pointing  upward  to  tlie  bench  mark. 
The  drainage  area  at  this  station  is  6,213  scjuare  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Mean  ihiily  gage  height,  in  feet,  of  Fox  River  at  WHghtstown,  Wis.,  for  1904. 


Day. 


1. 


3.. 
4-. 

5.. 
6. 


Jan. 

Feb. 
5.0 

Mar. 

5.3 

1 
6.6 

5.2 

6.8 

6.8 

5.3 

6.8 

6.8 

5.3 

6.8 

6.8 

6.6 

6.6 

6.8  ' 

6.4 

6.7 

5.5 

Day. 


Jan.  '  Feb 


i . 

H. 

9. 
10. 
11. 


6.8 
6.8 
6.8 
5.6 
6.0 


5.8 
5.4 
6.7 
6.7 
6.7 


5.4 
6.8 
7.0 
7.0 
7.0 


12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


6.6  1 

j 

6.8 

6.7 

6.8 

6.6  1 

5.7 

6.6 

1 

5.4 

6.5  ' 

6.7 

5.4 

6.7 

5.0  ' 

6.6 

5.9 

G.7 

6.4' 

6.6 

6.4 

5.8 

6.8 

6.4 

Mar. 

6.9 
5»6 

5.8 
6.6 
7.0 
7.1 
7.0 
7.1 
5.8 
5.8 
7.2 


Day. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

6.7 
5.1 
5.6 
6.6 
6.7 
6.8 
6.7 
6.7 
5.8 


Feb.  '  Mar. 


6.6 
7.2 
7.2 


7  •' 


7.0 
5.4 

5.8 


I 


7.6 

7.5 

10.8 

(") 


a  Gage  destroyed. 
NOTK.— Ice  conditions  January  1  to  March  25.    Gage  heightM  to  surface  of  water  in  hole  cut  ia  ice. 
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STREAM   MEASUREMENTS   IN    1904,   PART    VI. 


[NO.  129. 


8T.  JOSEPH   RIVER   AND   PORTAGE   CREEK   AT  MENDON,  MICH. 

This  station  was  established  October  25,  1902.  It  is  located  at  the* 
Marantette  Bridge,  near  Mendon,  Mich.  The  bridge  has  a  single 
span  of  136.5  feet  between  abutments,  stands  squarely  across  the 
direction  of  the  current,  and  affords  a  fairly  permanent  cross  section 
for  gaging,  the  bed  being  of  smooth  clay.  There  is  a  bend  in  the 
stream  a  short  distance  above  the  bridge,  but  the  channel  below  for 
some  distance  is  straight.  It  is  broken  by  an  old  bridge  pier  in  the 
center,  which  causes  eddying  and  some  dead  water.  Little  Portagi* 
River  flow^s  parallel  to  and  about  1  mile  distant  from  St.  Joseph  Kiv^er 
at  Mendon,  and  was  at  one  time  diverted  across  the  divide,  affording 
water  power  with  a  fall  of  20  feet,  but  this  has  been  discontinued. 
The  drainage  area  above  Marantette  Bridge  is  844  square  miles.  The 
gage  is  a  vertical  board  attached  to  a  cedar  post  near  the  waters  edge 
in  the  village,  about  half  a  mile  above  the  station.  It  is  read  twice 
each  day  by  William  P.  McCoy.  Little  Portage  River  enters  the  St. 
Joseph  between  the  gage  and  the  measuring  section  and  complicates 
the  problem  somewhat.  The  bench  mark  is  the  top  of  the  head  of  a 
spike  driven  into  the  brick  wall  at  the  southeast  corner  of  Masonic 
Hall  building,  1^0  feet  northwest  from  the  gage.  Its  elevation  is 
19.95  feet  above  the  zero  of  the  gage.  The  growth  of  aquatic  plants 
in  the  channel  changes  the  relation  of  gage  height  to  discharge  during 
the  summer. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 


Discharge  measurements  of  St.  Joseph  Rii^er  at  Mendon ^  Mich.,  in  1904. 


Date. 


June  3 

June  7 

September  9 


Hydrographer. 


Horton  and  Covert 

R.  E.  Horton 

H.  R.  Beebe 


September  22 do 


Area  of 
section. 


Sq./eet. 
468 
455 
387 
389 


Meati 
velocity. 

Gage 
height. 

Ft.  per  ace. 

I^et. 

1 

1.73 

1.50 

1.53 

1.35 

.83 

1.38 

.79 

1.24 

Discharge. 


Seccmd-fcrt. 
810 
697 
322 
306 


Discharge  measurements  of  Portage  Creek  at  Mendon,  Mich.,  in  1904. 


Date. 


June  4 
June  7 


Hydrographer. 


Horton  and  Covert 
R.  E.  Horton 


Area  of 
section. 


14.2 
14.1 


Mean 
velocity, 


Ft.  per  HT. 
1.35 
1.23 


Gage 
height. 


Feel. 


Discharge. 

Sccond-fett. 
19.2 
16.8 


BOSTON 
AMD 


D'Hofx!®^*''']       I-AKE   MICHIGi^N    DRAINAGE    BASIN. 
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Mean  daily  gage  height^  infeeiy  of  St.  Joseph  Hirer  <U  Mendon^  Mich,  ^  for  1904- 


Day. 

1 

Jan.a 

1.60 
1.60 

i.eo 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1,60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.60 
1.50 
1.50 
1.50 
1.60 
1.60 
1.70 

i.do 

1.80 

Feb. 

Mar. 

1.90 
2.00 
3.00 
3.  .50 
fc4.00 
4.50 
5.75 
6.20 
6.80 
6.90 
6.20 

1 
Apr. 

5.80 
5.70 
•6..'» 
5.15 
4.90 
4.30 
4.20 
3.95 
3.90 
8.85 
3.70 
3.65 
3.55 

3.  a*) 

3.30 
3.20 
3.10 
2.95 
2.75 
2.65 
2.40 
2.30 
2.30 
2.30 
2.25 
2.20 
2.05 
1.95 
1.90 
1.80 

May. 

1.70 
1.70 
1.55 
1.50 
1.50 
1.50 
1.50 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.50 

June. 

1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.35 
1.80 
1.25 
1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
I.IO 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

July. 

1.10 
1.10 
1.10 
1.10 
1.15 
1.20 
1.20 
1.20 
1.65 
1.80 
1.80 
1.95 
2.00 
2.00 
2.00 
2.00 
1.96 
1.80 
1.70 
1.60 
1.50 
1.50 
1.50 
1.50 
1.45 
1.40 
1.40 
1.50 
1.40 
1.50 
1.55 

Aug. 

1.65 
1.70 
1.60 
1.55 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 

i.a5 

1.30 
1.30 
1.30 
1.30 
1.30 
1.32 
1.40 
1.40 
1.70 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.85 
1.80 
1.70 
1.70 
1.70 

Sept. 

1.70 
1.65 
1.60 
1.50 
1.50 
1.50 
1.40 
1.35 
1.30 
1.30 
1.30 
1.40 
1.35 
1.30 
1.25 
1.20 
i.-20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.65 
1.70 
1.95 
2.00 
1.95 

Oct. 

1.90 
1.75 
1.65 
1.60 
1.60 
1.50 
1.40 
1.35 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
l.-iO 
1.20 
1.20 
1.30 
1.30 
1.25 
1.20 
l.-iO 
1.20 
1.-20 
1.20 
1.20 
1.20 

Nov. 

1.20 

1.20 

1.20 

1.20 

1.20 

1.10 

1.05 

1.00 

1.00 

1.00 

1.00 

1.00 

.95 

.85 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.90 

.85 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

Dec.« 

1 

•> 

0.80 
.76 

3 , 

4 

^ 1 

6 

.76 

4.............. 

.85 

8 

9 

11 

.90 

.90 

.95 

1.00 

12 

6.00 

1    5.65 

'     5.00 

1.00 

13 

1.00 
.95 

\h       

4.95 
4.00 

.90 

.90 

17 

3.90 

.90 

8.50 
3.50 
3.40 
3.40 
3.60 
4.70 
5.65 
C6.75 
7.60 
8.00 
7.80 
6.60 
6.25 

.90 

19 

3) 

.90 
.90 

21 

.90 

22 

.90 

23 

1.00 

24 

1.10 

25 

1.20 

1.40 

27 

1.40 

28 

1.40 

29 

1.80 

1.40 

?Q 

1.80 

• 
1.40 

31 

5.90 

1 

1.40 

alee  conditions.    Gage  read  to  surface  of  water. 

i>  Ice  gorge. 

c  Flood  caused  by  break  in  dams  above. 


ST.    JOSEPH   RIVER  NEAR   BUCHANAN,    MICH. 

A  gaging  station  was  established  on  St.  Joseph  River  at  the  dam  of 
the  South  Bend  Electric  Compan}^  1  mile  below  the  village  of 
Buchanan,  April  1,  1901.  The  dam  is  of  frame  timber  of  the  Beards- 
\^y  tj^pe,  10  feet  high,  and  rests  on  earth  foundation,  leakage  being 
prevented  by  means  of  triple-sheet  piling  at  the  downstream  toe. 
The  upstream  face  of  the  dam  has  a  slope  of  approximately  2.4  hori- 
zontal to  1  vertical.  The  downstream  side  is  also  faced  with  a  sloping 
apron,  the  two  slopes  meeting  at  the  crest  at  an  angle  of  90''.  The 
dam  is  level  and  392.5  feet  in  length.  The  crest  gage  is  attac*hed  to 
piling  45  feet  upstream  from  the  crest  and  is  read  four  times  ea(;h 
day  by  Charles  E.  Babcock.  On  the  left-hand  side  of  the  dam  are  two 
35-incb  Leffel  turbines  in  separate  vertical-cylinder  cases  connected  to 
a  single  governor;  from  them  power  is  transmitted  to  adjacent  mills 
by  manila  rope.     The  average  working  head  on  the  water  wheels  is 
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11.25  feet.  A  small  amount  of  leakage  through  the  dam  existed  in 
1901,  which  was  repaired  during  1903,  an  estimate  of  the  leakage  was 
obtained,  and  a  new  profile  taken. 

In  June,  1904,  a  new  power  plant  was  put  in  operation  at  this  dam. 
The  new  plant  contains  three  units,  each  containing  three  wheels. 
The  turbines  are  68-inch  Leff el -Samson.  The  first  and  second  units 
are  controlled  by  Lombard  governors.  The  third  unit  is  controlled 
bv  hand.  There  is  also  a  40-inch  Leffel-Samson  turbine  used  to  drive 
exciters.  A  record  is  kept  of  the  number  of  hours  per  day  each  tur- 
bine unit  Is  operated,  and  governor  readings  are  taken  every  four 
hours,  showing  the  proportional  part  of  full  gate  opening  at  which 
the  wheels  are  being  operated.  A  record  of  the  total  electrical  out- 
put in  kilowatt  hours  is  also  obtained. 

From  November,  1903,  to  November,  1904,  the  record  consisted  of 
readings  of  the  crest  gage  and  of  the  Watt  meter  above  described. 
The  operation  of  the  water  wheels  was  not  recorded.  In  order  to  cal- 
culate the  discharge  for  this  period,  an  estimate  was  made  of  die  effi- 
ciency of  the  plant,  based  in  part  on  tests,  and  the  water  required  to 
furnish  the  recorded  power  under  the  existing  head  and  at  the  assumed 
efficiency,  was  calculated  and  taken  as  representing  the  discharge 
through  the  turbines. 

During  the  month  of  December,  1904,  a  careful  record  was  kept 
both  of  the  turbine  operation  and  of  the  electrical  output.  The  results 
furnish  a  check  on  the  calculations  for  the  preceding  months. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  dischargCy  in  second-feetf  of  St.  Joseph  Hiver  near  Buchanan,  Mich. ,  for  190S 

and  1904* 


T— 

Day. 

Jan. 

Feb. 

Mar. 

9,560 

8,878 

9,068 

8,783 

9,360 

10, 145 

10,463 

10,670 

11,468 

10,958 

10,658 

10.248 

9,838 

9,458 

9,078 

8,688 

8,223 

Apr. 

4,277 
4,277 
4,277 
4,421 

5.388 

6,6ai 

5,933 

5,849 

5, 597 

5.111 

5,681 

6.982 

8,675 

9,7J0 

10,  W5 

10, 745 

10, 440 

May.« 

June.a 

July.a 

Aug." '  Sept." 

Oct  .a 

Nov. 

Dec. 

1903. 
1 

4,052 
4,209 
4,353 
4.574 

6,880 
6.903 
7,077 
7  9FA 

1 

438 

967 

960 

960 

1,025 

982 

1,885 

1.802 

1.990 

2 

,                                     1 

1,908 

3 

1                        1 

1,825 

4 

1            1 

1,997 

5 

4,899     7,3:« 
4,977     6,989 
4.977     7.042 

1,671$ 

6 

1,447 

7 

_ 

2.048 

8 

4,977 
4.821 
4,743 
4, 652 
4,587 
4,509 
4,353 
4,353 
4.209 
4,065 

6.698 
6,618 
6,366 
6,2«2 
6,618 
6,956 
7,214 
6,698 
6,866 
5, 364 

9  S7i 

9 

1 

1,628  '   2.381 
1.880      2.44^ 

10 

1 

11 

1.753      2.099 

12 

1,566  i   1  MQ 

13 

1,648 
1,614 
1,486 
1,732 
1.801 

1,736 

14 

15 

i 

1 

2.2s2 

16 

1 

2.540 

17 

' 

2,525 

a  Record  not  available. 
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Mmn  daily  dischctrge,  in  second-feett  of  St.  Joseph  Rirer  near  Buchanan,  Afich.,  for  190S 

and  1904 — Continued. 


Day. 


1903— Cont'd. 


19. 

2D. 

a. 

22. 
23. 
24. 
25. 
S». 
27. 
&. 
29. 
30. 
31. 


Jan. 


1904. 


8,906 
8,777 
8,777 
8,687 
3,637 
3,707 
3,777 
3,764 
3.M9 
3,998 
4,187 
5,885 
7,077 
6,225 

3,045 
2,830 
2,574 
2,520 
2,692 
3,044 
3,016 
2,974 
3,050 
2,655 

II :  2,953 

12 1  2.707 

13 j  2,504 

14 1,731 

15 

16 


1. 
2 

3. 
4. 
5. 
6. 


Ji. 

9. 
10. 


2.238 
2,369 

17 '  4.964 

Ms j  8,179 

19 7,654 

20 1  8.7S6 

21 

22 


Feb. 


4,146 
8,382 
8,178 
8,586 
4,058 
4,734 
5,862 
5,694 
5,445 
5,862 
7,128 


9.964 
11.558 

23 12,857 

24 1  7,158 

•r. ,10,131 

2f. 10,694 

27 1  9,406 

2x 10,574 

29 '  9,792 

:» 

31 


10,482 
6.355 


9.872 
11,010 
9,006 
9.237 
10,165 
9,450 
8,430 
7,710 
7,166 
6.428 
5,624 
5,696 
5,604 
5,836 
5,951 

(«) 
3,968 
3.719 
8,610 
3,886 
3.263 
3,2:« 
3,336 
3,138 
3,004 
3.064 
3,132 
3.234 
5.926 


Mar. 


1^918 
7,654 
7,802 
6,966 
6,782 
6,702 
6,584 
6,114 
5,445 
4,968 
4,890 
4,646 
4,578 
4,578 

10,650 
11,184 
10,120 
10,027 
10,487 
10,144 
11,524 
13,077 
12,934 
12,094 
12,941 
13,504 
11,134 
10.737 
9.909 
8,968 
9.165 
8,430 
8,099, 
9,225 
10,283 
10,554 
12.209 
12,275 
13,882 
16,772 
18,602 
17,7h8 
16,430 
15,668 
15,289 


Apr. 


10,030 
11,102 
9.055 
8,480 
7,905 
7,116 
6,689 
6,521 
6,211 
5,681 
5.351 
4,799 
4,421 


16,300 

18,100 

15,345 

13,946 

12,871 

12,158 

11,484 

11,102 

10,529 

10,222 

8,618 

8,654 

8,452 

7,907 

6,977 

7,226 

6,851 

6.976 

6,872 

6,531 

6,019 

5,874 

5,715 

5.492 

5,758 

.5.758 

5,962 

5,772 

5,406 

6,152 


May  .a  June.a 


4,648 
4,901 
4,634 
4,396 
4,192 
4,070 
3,942 
3,772 
3,928 
3,772 
3,772 
8.642 
3,554 
3,tr22 
3,526 
8,386 
3,014 
3,216 
3,274 
3, 506 
3,737 
3,747 
3,556 
3,508 
3,312 
3, -274 
3,492 
3,542 
3,300 
3,846 
3,959 


Julj'.a 


4,014 

8,788 

3,492 

3,448 

8,132 

3,021 

3,012 

2,711 

2,520 

2,498 

2,579 

2,309 

2,548 

2,487 

2,173  j 

1.966  I 

1,690  ' 

1,949 

2,552 

2,824 

2,747 

2,791 

2.718 

2,534 

2,708 

2,639 

2,592 

2,303 

2,261 

2,066 


(«) 

(«) 
2,802 

2,676 
2,970 
2,480 
2,559 
2,754 
2,725 
3,425 
3,842 
3,288 
3,152 
3,816 
3,027 
3,324 
3.451 
2.806 
2,659 
2.886 
2,452 
1,617 
1,991 
2,123 
2,339 
1.850 
1,788 
1,851 
2,065 
2,181 

(") 


Aug.a 


Sept.^i  Oct." 


1.945 
1,336 


1,278 
1,274 
1,510 
1,352 
1,356 
1,476 
1.524 
1.394 
1.432 
1,331 

786 
1,380 
1,408 

837 
1.O20 
1.380 
1,470 

774 
1,226 
1,379 
1,197 
1.-271 
1,308 
1,214 

811 
1,096 
1,497 
1,46'2 
1,607 
1,7M 


1,738 

950 

868 

1,317 

1,608 

1,620 

1,570 

1,626 

1,289 

1,475 

1,575 

1,712 

2,196 

2,333 

2,206 

1,780 

2,542 

2,329 

2,006 

2,076 

2,070 

!  2,076 

'  1,6.15 

'  2,501 

'  2,330 

I  2,160 

I  -2,137 

,  2,099 

I  2,20C. 

!  1,6-28 

2,292 


Nov. 


2,042 
1,962 
1,946 
1,931 
1.669  , 
2,076  I 
1,864  j 
2.012 
2,000 
1,753  I 
1,691  I 

(«) 
1,997 


141 
376 
064 
017 
085 
830 
336 
053 
652 
8-18 
885 
727 
731 
236 
878 
259 
648 
598 
782 
818 
950 
725 
90:{ 
930 
706 
754 
463 
895 
837 
712 


Dec. 


8,060 
3,102 
8,374 
3,641 
3,626 
3.448 
3,913 
3.4*27 
2,716 
2,460 
3,080 
8,670 
8,067 
2,817 

1,511 
1,476 

1,  iV>4 
1,089 
1,346 
1,624 
1.663 
1,582 
1,674 
1,693 
1,443 
1,615 
1.715 
1,589 
1,169 
929 
1,317 
1,135 
1,389 
1,683 
1,637 
1.683 
1,793 
2,135 
1,822 
2,015 
2,060 
1.650 
1,5'23 
2,049 
1,824 


a  Record  not  available. 


30 


STREAM   MEASUREMENTS    IN   1904,  PART   VI. 


[NO.  129. 


Estimated  monthly  discharge  of  St,  Joseph  River  near  Buchanan,  Mich.,  for  190S  and  1904- 

[Drainage  area,  3,935  square  miles.] 


Month. 


1903. 

January  

February 

March 

April 

May  « 

June« 

July  « 

August  ^< 

September^ 

October  « 

Noveml)er,  29  days  ^ 
December,  30  days  ^. 

1904. 

January  

February,  28  days  *. . 

March 

April 

May 

June 

July,  28  days  ^ 

August  ^ 

September 

October 

November 

December 


Discharge  in  second-feet. 


Run-off. 


Maximum.     Minimum. 


7,077 

7,336 

11,470 

11,100 


3,637 
3,178 
4,578 
4,277 


Mean. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


4,450 
5,973 
8,084 
6,933 


1.13 
1.52 
2.05 
1.76 


1.30 
1.58 
2.36 
1,96 


2,076 
3,913 

12, 8(50 

11,010 

18,600 

18,100 

4,901 

4,014 

3,451 


438 


1,620 


1,447  ,       2,609 


1,731 
3,004 
8,099 
5,152 
3,044 
1,690 
1,617 


1,754 
2,542 
2,376 
2, 135 


7:^ 

868 

1,259 

929 


5,853 
5, 830 
12, 070 
8,801 
3,744 
2,669  j 
2,639  I 


.412 
.663 

1.49 
1.48 
3.07 
2.24 
.951 
.678 
.671 


.459 
.765 

1.72 
1.60 
3.54 
2.50 
1.10 
.756 


.  t 


74 


1,292 
1,870 
1,844 
1,594 


.328 
.475 
.469 
.405 


.366 
.548 
.523 
.467 


a  Records  not  available.        f*  Mean  fur  number  of  days  observed  taken  as  mean  for  entire  month. 

FAWN    RIVER   NEAR   WHITE    PIGEON,  MICH. 

Fawn  River  is  a  tributary  of  SI.  Joseph  River,  rising  in  northern 
Indiana  near  the  Michigan  line,  flowing  generally  westward,  crossing 
and  recrossing  from  Michigan  to  Indiana,  and  entering  St.  Joseph 
River  at  Constantine.  The  di'ainage  basin  is  flat  with  soil  of  sand  and 
loam,  and  contains  numerous  lakes  and  undrained  ponds,  Klinger  and 
Pickerel  lakes  being  the  largest  and  having  water-surface  areas  of 
about  1  square  mile  each. 

A  gage  was  erected  at  the  highway  bridge  below  the  abandoned 
Kidd  mill  dam,  4:  miles  from  White  Pigeon,  July  4, 1903.     The  stream 


nORTO«,  JOHNSON 
AND    HOXT 


xsoN.j       Lj^KE   MICHIGAN    DRAINAGE    BA81N. 


31 


stage  aas  been  observed  twice  daily,  by  William  Probst,  on  a  vertical 
graduated  scale  attached  to  the  downstream  left  side  of  the  bridge. 
Discbarge  measurements  have  been  made  from  a  boat  at  a  point  500 
feet  downstream  from  the  gage. 

In  the  winter  the  stream  freezes  over  at  the  gage  and  below,  thereby 
changing  the  relation  between  the  stage  or  discharge  of  the  stream,  as 
compared  with  open  periods. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  meatureinents  of  Fawn  River  near  While  Pigeon,  Mtch.,  in  1904* 


Date. 

Hydrographer. 

Areaol 
section 

f 

■ 

Mean             Gage 
velocity.         helgnt 

• 

Diflchatge. 

June  3 

Horton  and  Covert 

C.  C.  Covert 

Sq.feel. 
124 

.  1                   1    ■ 
Fl.pertec.  1        Feet^     \  Second-feet. 

1.73  1         2.10  1               215 

Jane  7 

116  1          1.59 

2.00 
«1.95 

182 

September  10 . . 

H.  R.  Beebe 

93 

.99 

92 

a.  Di<?tan(%  to  water  Hurface  from  lop  right-l 
Mean  daily  gage  height^  in  feet,  of  Fawn  R\ 

land  anch 
rer  near 

or  8take  at  measuring  section. 
White  Pigeon,  Mich,,  for  1904. 

Day. 


1 

Jan.       Feb.       Mar. 

Apr. 

3.30 
3.35 

May. 

2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.05 
2.00 
2.00 
2.10 
2.20 
2. 15 
2. 10 
2. 10 
2. 15 
2.20 
2. -20 
2. 15 

June. 

2.20 
2.20 
2.20 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.85 
1.80 
1.80 
1.80 
1.85 
1.90 
2.00 

July. 

1 

1 
1.80        2.10 
1.80         2.15 
1.80  '      2.20 
1.80         2.15 
1.70  1      2.15 
1.70  1      2.25 

3.80 
4.26 

1.90 
1.90 

3 

3.90 

3.30 

1.90 

4 

3.70  '      3  25 
3.45        8.15 
3. 65  1      3. 10 

1.90 

5 

1  90 

6 

7 ^ 

1.70 
1.70 
1.70 
1.70 
1.70 
1.75 

2.75 
2.80 
2.80 
2.80 
2.80 
2.70 

8.60 
3.60 

3.00 

2.ftT 

H  

9 

10 

3.35        2.96 
3.60         3.00 
3.45  1      3.00 

11 

12 .^ 

3.30 

3.00 

13 

1.75         'i.fi.'S 

3.25         2.yO 
3. 80         2. 80 
4.30  '       2.80 
3.25  '       2.70 
3.a5  '       2.60 
3.10  1       2..V) 
3.00  1       2.50 
2.96  1      2.50 
3.00         2.50 
3.06         2.50 

14 

15  .. 

T.70 
1  70 

2.60 
0  .v» 

16 

17 

18 

19 

•20 

•21 

1.75         2.45 
1.80         2.40 
1.80         2.40 
1.80         2.36 
1.95  '      2.30 
2.10  '      2.30 
2.2.-I         2.30 
2.40  I      2.30 



23 

2.10  '      2.10 

M 

2.40         2.40         3.30         2.50  1      '^10  '      2.nfi 

■2n 

2.35         2  40         3  M>  !      5>  fiO 

2.10         1.95 

26 

2.25  '      9-40 

3.45  ,      2.50 

3.45  1      2.46 

3.46  1      2.40 
.^  9n        9  4n 

2.15         1.90  1 

27 

28 

29 

2.20 
2.20 
2.20 
2.10 

2.20 

1 

2.80 
2.45 
3.30 

2.20         1.90 
2.-20  1       1.90 
2. 10         1  90 

30 

31 

3.30        2.30 

3..W  ' 

2,15 
2.20 



1.90 

1 

J^gTK. — ^Ice  conditions  January  i  to  MHrcli  2.    Gage  read  to  water  surface. 
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STREAM   MEASUREMENTS   IN    1904,  PART    VI. 


[NO.  120. 


KALAMAZOO   RIVER  NEAR  ALLEGAN,  MICH. 

A  gaging  station  was  established  at  the  dam  of  the  Commonwealth 
Power  Company,  Trowbridge  Township,  6  miles  upstream  by  river 
from  Allegan,  April  4,  1901.  The  dam  is  of  timber  crib  work  filled 
with  stone,  resting  on  a  pile  foundation  in  clay  hardpan.  The  dam 
is  equipped  with  three  Taintor  segmental  flood  gates,  each  of  19.7 
feet  clear  width.  In  the  adjacent  power  house,  forming  a  portion  of 
the  dam,  are  eight  43-ineh  Leffel-Samson  turbines  arranged  in  two 
sets  on  a  horizontal  shaft,  each  set  controlled  by  a  separate  governor. 
The  gaging  record  includes  the  number  of  hours  of  daily  run;  the 
average  gate  opening  of  the  turbines,  as  indicated  by  the  index  wheels 
of  the  governors;  the  stage  of  water  on  the  tailrace  gage;  and  the 
reading  of  the  crest  gage.  The  crest  gage  is  set  with  its  zero  at  the 
elevation  of  the  horizontal  spill wa3^s  of  20  feet  crest  width  each,  which 
are  closed  by  the  Taintor  gates.  The  crest  gage  also  serves  to  show 
the  depth  flowing  over  the  crests  of  the  Taintor  gates  or  of  flashboards 
placed  thereon.  A  record  of  the  opening  and  closing  of  the  Taintor 
gates  is  also  kept.  The  pond  above  the  dam  covers  an  area  of  1,000 
acres.  The  turbines  run  continuously  and  the  flow  of  the  sti*eam  is 
nearly  all  utilized,  except  in  times  of  extreme  freshet.  At  such  times 
the  water  level  is  controlled  by  means  of  the  flood  gates  described. 

The  crest  and  tailra(te  gages  are  set  with  a  difference  of  elevation  of 
12  feet,  and  both  are  referred  to  the  top  of  the  masonry  pier  at  tlie 
entrance  to  the  flume  as  a  bench  mark.  The  elevation  of  the  zero  of 
the  crest  gage  is  83.95  feet;  that  of  the  zero  of  the  tailrace  gage,  71.95 
feet.     The  effective  head  varies  from  21  to  23  feet. 

The  record  is  maintained  in  coopei'ation  with  the  Commonwealth 
Power  Company  by  R.  E.  Horton,  district  hydrographcr. 

3fean  daily  discharge ^  in  second-feet^  of  Kalamazoo  River  near  Allegany  Mirh.jfor  1904. 


Day. 


1. 

2. 
3. 
4. 

fj. 
6. 
7. 
s. 
9. 


Jiin.  ,  Feb.   Mar. 


917  1.319 

1,081  1,251 

936  I  1,004 

1,005  '  1,387 


1.165 
1,070 

941 
1,067 

874 


10 '  1,079 

11 "  1.020 

12 1,213 

13 !  1,213 

1,004 

941 

1,280 

736 

9^ 


14. 
15. 
16. 
17. 
18. 


931 
1,883 
2, 351 
1,809 
2,048 
1,995 
1, 637 
1,380 
2,014 
1.605 
1,4W 
1,902 
1,808 
1,653 


1,437  I 
1,623 
2. 4.So 
1,903 
2,284 
2,639 
3,9:6  I 
3,721  ' 
4,911  I 

4,561 : 

6,131 
6,113 
4,653 
3,95s 
4,378 
3,488 
3,018  ' 
2,925  : 


Apr. 

6,489 
4,900 
4,947 
4,678 
4,220 
4,228 
4,228 
4.267 
4.019 
3. 542 
2.903 
3,453 
3,016 
2, 721 
2,547 
2, 757 
2,349 
3,223 


May. 


1,590 
1,120 
4,164 
1. 201 
1,161 
1.131 
1,329 
1,318 

i,2:n 

1,335 
'  1,371 

i,;j:15 

'  1,199 
1.428 

,  1,2.>3 

,  1.331 
1,335 

I  1,859 


June. 

1,769 
1,431 
1,395 
1,330 
1,450 
1,155 
1,203 
1,167 
1,194 
1,095 
1.211 
1,009 
1,009 
1.061 
924 


July. 

1,162 

979 

1,000 

l,ia5 

1.061 

929 

929 

1,015 

1,139 

1.316 

1,22-2 

1.591 

1,431 

l,2<i7 

980 


Aug. 


747 

988 

873 

858 

973 

900 

mi 

822 
691 
691 
677 
597 
493 
660 
660 
660 
618 
903 
1.067 
623 
660 
700 
866 
781 


Sept. 

Oct. 

787 

1.369 

625 

681 

693 

489 

732 

474 

693 

712 

Nov.  I  D*»r. 


mi 

751 
751 
719 
731 
688 
810 
751 
863 
811 
825 
676 
405 


956 

1,009 

956 

8-11 

1,208 

1,260 

1,157 

1,303 

1,564 

988 

817 

783 

956 


1,008 
875 
841 

1,229 
621 
707 
793 
726 
745 
662 
481 
772  I 
786 
988 
822 
904  ' 
751 
769  1 


738 
929 
705 
670 
S99 
900 
KKJ 
7.-0 

>as 

681 
K05 
.S55 
971 
619 
585 
512 
9d 


HOKTOX,  JOHNSOK 
AUD  HOYT. 
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Mean  daily  discharge ^  in  aecond-feet,  of  Kalamazoo  JHver,  etc. — Continued. 


Day. 


Jan. 


19 1,008 

20 1  l,fl27 

21 1  1,899 

22 '  1,532 

23 1  1,608 

24 1,271 

2S 1,389 

26 1  1,75(2 

27 1  1,148 

1» i  1,657 

29 1,752 


30. 
31. 


1,575 
1,384 


Feb. 

Mar. 

Apr. 

1,137 

3,148 

2,585 

1.262 

3.255 

2,469 

860 

2,768 

2,277 

1,103 

6,703 

2,057 

995 

4,000 

2,010 

957 

5,200 

1,941 

1,073 

9,678 

1,716 

1,190 

9,966 

1,780 

1,119 

10,286 

1,685 

1,341 

10,266 

1,630 

1,341 

10,186 

1,580 

...••• 

10,006 

1,704 

8,178 

May.    June. ,  July. 


i,2n 

843 

1,783 

911 

1,881 

810 

1,686 

911 

1,455 

747 

l,5fi0 

851 

1.614 

1,000 

1,498 

851 

1,569 

1,000 

1,868 

1,095 

1,466 

1,282 

1,484 

1,122 

1,658 

900 
789 
851 
900 

900 
808 
890 
713 
634 
601 
819 
721 
769 


Auk.  I  Sept,  ,  Oct.  '  Nov. 


764 

805 

1,306 

1,114 

1,148 

888 

1,011 

1,152 

858 

624 

872 

923 

971 


666 

922 

858 

858 

778 

778 

571 

2,410 

1,525 

1,220 

1,496 

1,545 


815 
604 
909 

2,333 
1,575 
1,459 
1,199 
1,319 
1,069 

788 

931 

1,069 


795 
648 
922 
738 
866 
772 
805 
876 
556 


Dec. 


928 
791 


535 

922 

833 

742 

1.091 

1.152 

958 

1,313 

1,242 

1,348 

1,061 

638 

717 


Etiimaled  monthly  discharge  of  Kalamazoo  River  near  AUegan^  Mich.^  for  1904' 

[Drainage  area,  1,471  square  miles.] 


Month. 


Discharge  in  second-feet 


Maximum.     Minimum. 


January 

Febniary 

March 

April 

Mav 

June 

July 

August....   ... 

September 

October 

November 

December 

The  year 


1,215 

1,443 

5,067 

3,062 

1,513 

1,079 

973 

811 

894 

1,046 

804 

827 

1,560 


Run-off. 


Second-feet 

per  square 

mile. 


0.826 
.981 
3.44 
2.08 
1.03 
.734 
.661 
.551 
.608 
.711 
.547 
.562 


1.06 


Depth  in 
inches. 

0.952 
1.06 
3.97 
2.32 
1.19 
.819 
.762 
.635 
.678 
.820 
.610 
.648 

14.46 


I 


GRAND  RIVER  AT  NORTH   LANSING,  MICH. 

This  station  was  established  March  2,  1901,  by  H.  K.  Vedder.  It 
is  located  at  the  Seymour  Street  Bridge  a  short  distance  below  the 
North  Lansing  dam.  About  November  8,  1901,  a  low,  submerged 
dam  was  constructed  a  shoi*t  distance  downstream  from  the  gaging 
station  to  supply  water  to  the  factory  of  the  Michigan  Beet  Sugar 
Ck>mpany.  The  diversion  at  this  point  is  small  compared  with  the 
flow  of  the  stream.  In  order  to  determine  the  effect  of  the  submerged 
dam  on  the  gage  readings,  a  second  gage  was  established  a  short  dis- 
m&  129—05^ — 3 
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tance  downstream  and  comparative  readings  were  taken.  The  ga^e 
readings  made  prior  to  the  construction  of  the  dam  have  been  cor- 
rected from  the  data  thus  obtained.  The  vertical  gage  is  attached  to 
the  downstream  end  of  the  central  pier  of  the  bridge.  It  is  read  by 
Thomas  Costigan.  Discharge  measurements  are  made  from  the  two- 
span  bridge  to  which  the  gage  is  attached.  Each  span  has  a  length  of 
92  feet.  During  low  water  the  bridge  makes  a  slight  angle  with  the 
normal  to  the  direction  of  the  current,  at  one  side  of  the  stream. 
The  bed  of  the  stream  is  composed  of  gravel  and  silt  and  is  thickly 
overgrown  with  weeds  above  the  bridge.  The  current  becomes  slug- 
gish at  low  stages.  The  channel  is  nearly  straight  for  200  feet  above 
and  below  the  station. 

Beginning  October  11),  1904,  gage  readings  have  been  taken  at  6  a.  ni. , 
noon,  and  6  p.  m.  each  day.  The  mean  gage  height  for  the  day  has 
been  obtained  by  adding  together  twice  the  morning  reading,  the  noon 
reading,  and  twice  the  afternoon  reading,  and  dividing  b}'  5.  The 
different  readings  are  thus  given  weight  in  proportion  to  the  number  of 
hours  for  which  thc}^  are  assumed  to  represent  the  stage  of  the  stream. 

Observations  of  the  stage  were  taken  at  half-hour  mtervals  during 
a  portion  of  the  low-water  season  of  1904,  in  order  to  determine  the 
diurnal  variation  in  stage  and  discharge  resulting  from  the  draft  and 
storage  at  the  mills  and  dam  just  above  the  gaging  station.  The  half 
hourly  observations  were  plotted,  and  the  actual  daily  discharge  wa^s 
integrated  from  the  diagrams  by  planimeter. 

It  was  found  that  by  using  three  daily  readings  in  the  manner  above 
described  the  integral  discharge  could  be  closely  approximated.  The 
diurnal  variation  is  a  maximum  in  low  water,  decreasing  in  eflfect  a5> 
the  stage  of  the  stream  increases.  -t 

On  March  26,  1904,  a  flood  of  unusual  severity  occurred,  owing  to 
the  sudden  melting  of  an  unusually  great  accumulation  of  snow.  The 
stage  of  the  stream  greatly  exceeded  the  limit  of  the  rating  curve. 

It  is  impossible  to  make  meter  measurements  at  the  maximum  stages, 
owing  to  the  presence  of  ice  and  drift  and  to  the  high  velocity.  It  is 
possible  that  the  rating  curve,  as  deduced,  gives  somewhat  too  largo 
results  for  high  stages,  owing  to  the  difficult}^  of  holding  the  meter  in 
position. 

The  dam  just  above  the  gaging  station  affords  an  opportunity  to  check 
the  rating  table  for  the  higher  stages  and  to  extend  it  considerabh'. 
Arrangements  have  been  made  to  procure  a  record  at  this  dam  during 
the  spring  freshet  of  1905.  When  this  has  been  done,  it  may  be  pos- 
sible to  calculate  the  discharge  during  the  freshet  of  March  26,  1904. 

The  observed  maxinmm  stage,  18.55  on  the  gage,  occurred  at  6  a.  m. 
March  2C},  The  high- water  mark  at  the  North  Lansing  dam  on  the 
same  date  indicated  a  discharge  of  about  16,700  second-feet  over  the 
main  spillway,  which  is  192  feet  in  length.  In  addition  water  flowed 
around  both  ends  of  the  dam  in  an  amount  sufiicicnt  to  increase  the 
total  discharge  to  somewhere  from  20,000  to  25,000  second-feet. 
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During  1904  the  United  States  Weather  Bureau  erected  gages  at 
various  points  along  Grand  River  for  use  in  predicting  floods. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

DiBfharge  mecwurements  of  Grand  River  at  North  Lanmtgy  Mich.^  in  J 904* 


Date. 

C 

Hydrographer. 

i 

>   Area  of 
section. 

1 

Mean 
velocity 

1 

( 

1     ^^ 

c.          J 
7 

1  1 
9  1 
2 
1 

4 

1 

9 

9ing^  I 

Sept. 

1.85 
1.85 
1.60 
1.50 
1.75 
1.29 
1.65 
1.75 
1.62 
1.63 
1.15 
1.82 
1.80 
1.69 
1.72 
1.68 
1.68 
1.16 
1.80 
1.63 
1.72 
1.48 
1.44 
1.35 
1.20 
1.55 
1.74 
2.20 
2.18 
2.25 

Sage 
sight. 

^et. 
3.90 
3.45 
2.50 
2.37 
2,27 
1.10 
1.20 
2.10 

Discharge. 

May  25 

.  C.  Ck)vert . 
[.  E.  Horton 
.  C.  Covert . 
[.  R.  B*«bfi . 

Sq./eet.     Ft 
734  ! 
631 
466  ' 
382  1 

.  perse 

1.6 

1.6 

1.2 

1.0 

.9 

.5 

.5 

.9 

h  Imu 

Aug. 

1.52 
1.55 
1.56 
1.48 
1.60 
1.38 
1.55 
1.40 
1.36 
1.40 
1.72 
1.90 
1.72 
1.68 
1.65 
1.60 
1.38 
1.52 
1.68 
1.98 
2.20 
1.90 
2.45 
2.25 
2.20 
2.20 
2.00 
1.75 
2.00 
1.75 
1.85 

See<m 

1 

1 

1 

1 

1 

d/eet. 
1,239 

Mav  28 -- 

1,020 
600 

June  9 

September  2 .. .    h 
September  7 ...'.. 
September  18  . .  . . 
September  18  -  -    - 

391 

...do 

...do 

do 

overt . 

392 

;        154 

164 

342 

357 
83 
92 

December  17 

c 

.  C.  C 

\eighij 

339 

gage  ) 
Jan.A 

.ofG^ 

1 

Menn  daily 

in  feet 

^nd  River  a 

t  Norti 

July. 

^ich„, 
Oct. 

for  J9C 

Nov. 

1.96 
1.90 
1.86 
1.88 
1.82 
1.76 
1.58 
1.88 
1.74 
1.65 
1.82 
1.92 
1.71 
1.64 
1.76 
1.80 
1.68 
1.66 
1.80 
1.82 
1.74 
1.72 
1.78 
1.78 
1.70 
1.82 
1.76 
1.75 
1.68 
1.89 

•  •>*•>   • 

?^.« 

Day. 

Feb.6 

Mar.* 

Apr. 

May. 

June. 

Dec.ft 

1 

2 

3 

2.18 
2.15 
2.28 
2.35 
2.45 
2.59 
2.45 
2.25 
1.92 
1.65 
2.18 
2.36 
2.42 
2.50 
2.15 
1.95 
2.00 
2.15 
2.30 
2.60 
3.25 
3.40 
3.20 
3.20 
8.60 
3.60 
3,52 
3.45 
8.35 
£15 
8.05 

3.45 
3.38 
3.28 
3.20 
S.IO 
3.10 
4.30 
5.66 
6.00 
6.42 
6.40 
6.02 
5.68 
5.26 
5.06 
4.75 
4.38 
4.18 
3.84 
3.34 
8.49 
3.38 
8.28 
8.20 
3.28 
3.30 
3.22 
3.20 
8.28 

8.52 

3.75 

5.19 

6.59 

7.30 

8.06 

10.08 

11.72 

12.19 

12.50 

12.19 

11.22 

10.35 

9.18 

7.95 

6.95 

6.45 

6.06 

5.66 

6.25 

6.60 

7.80 

11.39 

13.78 

16.65 

18.ir2 

16.05 

14.05 

12.80 

10.86 

11.07 

11.76 
11.40 
11.10 
10.06 
8.95 
8.22 
7.70 
7.38 
7.55 
7.70 
7.58 
7.22 
6.78 
6.32 
6.05 
5.74 
5.82 
6.18 
6.28 
5.90 
5.52 
5.08 
4.75 
4.71 
4.69 
4.45 
4.32 
4.19 
4.00 
3.84 
....... 

8.80 
3.74 
3.60 
3.45 
3.85 
8.28 
3.12 
2.95 
2.90 
2.85 
2.79 
2.74 
2.65 
2.76 
2.70 
2.72 
2.74 
2.65 
2.74 
3.76 
4.52 
4.32 
4.22 
4.10 
3.72 
3.58 
3.63 
3.46 
3.10 
3.05 
3.00 

2.95  ,    1.92 

2.96  1    1.85 
2.85       1.95 
2.66  f    1.80 

2.15 
2.10 
2.10 
1.98 
2.15 
2.20 
2.26 
2.18 
2.25 
2.30 
2.35 
2.52 
2.45 
2. 21 
2.20 
2.26 
2.20 
2.05 
2.02 
2.08 
1.89 
1.84 
1.95 
1.96 
1.92 
2.01 
1.94 
1.86 
1.79 
1.96 
1.80 

1.68 
1.71 
1.74 

4 

1.30 

5 

2.56 
2.65 
2.40 
2.32 
2  35 
2.35 
2.29 
2.20 
2.08 
2.18 
2.05 

1.80 
1.85 
1.75 
1.72 
1.74 
2.12 
2.38 
2.35 
2.26 
2.18 
1.98 

1.66 

6 

1.54 

7....... ••••••• 

1.64 

H 

1.81 

9     

1.64 

10  

1.64 

11 

12 

1.73 
1.64 

13 

2.06 

n 

2.08 

15 

1.82 

16 

1.95       1.84 
1.90  ,     1.88 
1.75       1.70 
1.55       1.72 
1.74       1.68 
1.68       1.65 

l.H 

17 

l^ 

1.72 
1.48 

19 

1.74 

20 

1.66 

21 

1.86 

-v» 

1.50 
1.65 
1.60 
1.98 
2.12 
1.98 
2.00 

1.59 
1.58 
1.55 
1.52 
1.60 
1.52 
1.68 

1.75 

•Si 

•21 

25 

2f. 

27 

2ft 

1.71 
1.86 
1.84 
1.84 
2.04 
8.06 

29 

1. 92       1. 42 

1.95       1.38 

1  40 

2.1M 

30 

2.51 

81 

2.00 

a  Weighted  mean  of  three  readings  per  day, 
Moe  coaditl0D«  January  1  to  March  28;  al!K> 


beginning  October  19, 1904. 

December  13  to  31,  but  not  sufficient  to  modify  flow. 


3(i 


STKKAM   MKAriUllEMKNTS    IN    1904,  PART   VI. 


[NO.   129. 


Hating ^Uibk  for  Grand  River  at  North  Lansing^  Midi. j  from  March  S,  1901  ^  to  December 

31,  1904. 


Gage 
1    height. 

Discharge. 
Secondr/eel. 

;    hel^t. 

1 
DiHcharge.  , 

Gage 
height. 

Discharge. 

Gage 
1    height. 

1 

Discharge. 

Feet. 

Fret. 

Second-feet. 

Feet. 

1 

Secofid-feet. 

Feet. 

Second-fed. 

1.00 

80 

1 

2.70 

596 

4.30 

1,340 

6.80 

3,010     ' 

1.10 

108  ! 

1 

2.80 

634 

4.40 

1,400 

7.00 

3, 170 

1.20 

136  I 

2.90 

672 

4.50 

1,450 

7.20 

3,350 

,       1.30 

164  i 

3.00 

710 

4.60 

1,510 

7.40 

3,  MO 

1.40 

192 

3.10 

754 

4.70 

1,570 

7.60 

3, 730 

1.50 

220 

3.20 

798 

4.80 

1,630  . 

7.80 

3,930 

1.60 

248 

j      3.30 

842 

4.90 

1,690 

8.00 

4,130 

1.70 

276 

1      3.40 

886 

5.00 

1,750 

8.20 

4,360     ! 

1.80 

304 

!      3.50 

930 

5.20 

1,870 

8.40 

4,590 

1.90 

.332 

3.60 

980 

5.40 

2,000  , 

8.60 

4,840     1 

2.00 

360 

1      3.70 

1,030 

5.60 

2,130 

8.80 

5,110 

2.10 

392 

3.80 

1,080 

5.80 

2,260 

9.00 

5,380 

2.20 

424 

3.90 

1,130 

6.00 

2,390  1 

9.50 

6,120 

2.30 

456 

4.00 

1,180 

6.20 

2,540 

10.00 

7,010 

2.40 

488 

4.10 

1,230 

6.40 

2,690 

10.50 

8,000 

2.50 

520 

j      4.20 

1,290  * 

6.60 

2,840 

11.00 

9,000 

2.60 

558 

1 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It. is  based  upon 
<li.^charjre  measurements  made  from  1902  to  1904.  It  is  fairly  well  defined  between 
gage  heights  1  foot  and  5.5  feet.  Above  5.5  the  curve  depends  on  ten  scattereil 
measurements  at  10  feet  approximately.  Special  corrections  have  been  applied  to 
discharge  on  account  of  temporary  obstructions  in  the  river.  The  table  has  been 
extended  beyond  these  limits. 

Ijocation  of  United  States  WecUher  Bureau  flood  stations  on  Grand  River^  Michigan,  and 

elevations  of  stream  bed,  Jloody  and  danger  lines. 


[Compiled  by  C.  T.  Schneider,  section  director,  United  States  Weather  Bureau.] 

Ionia 


Jack- 
son. 

High  water  Mar.  26-27,  1901: 
Above  mean  tide 

I") 

Above  Erage  zero 

Danger  line: 

Above  mean  tide 

Above  gage  zero 

ft.  00 

River  bed  and  gage  zero  alMive 
mean  tide 

920 

River  fall  (in  feet) 

61.  St 

River  distance  (miles) 

44.3 

Eaton 
Rapids. 


Lansing. 


Grand 
Ledge. 


Port- 
land. 


Grand    Grand 
Rapids.'  Haven. 


837.36 

828.50 

793.40 

712.79 

640.27 

608.31 

9.20 

19.45 

14.01 

14.44 

27.55 

20.45 

864.16 

819.10 

7&5.39 

709.98 

637.27 

598.59 

6.ft0 

10.  So 

6.50 

11.58 

24.55 

10.73 

KftS.lfi 

809.  a') 

779.39 

698. 35 

612.72 

587.  W 

49.11 

29.66 

81.04 

85.63 

24.86 

23.5 

26.4 

11.3 

26.2 

2L5 

42.90 

37.6 

(") 


564.36 


a  No  gage. 
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Month. 


January 

February 

March,  7  <layp. 
April,  26  days. 

May 

June 

July 

August 

September 

CVtober 

November 

I>wember 


r)/  Grand  Rirer  at  North  lAitmng 

,  Mich.yfiyr  i 

f904. 

rMga  area,  1,230  tHiuan>  mil 

w*-! 

Diachange  in  MeiHiiMl-ki't. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sefond-feet 

per  souare 

railf. 

Depth  in 
inches. 

980 

262 

589 

0.479 

0.551 

2,708 

754  . 

1,319 

1.07 

1.16 

(") 

942 

3,747 

3.a5 

1.92 

(") 

i,ia*> 

2,729 

2.22 

2.15 

1,465 

577 

854 

.694 

.798 

700 

220 

410 

.333 

.372 

480 

185 

302 

.246 

.283 

504 

178 

291 

.237 

.273 

1            440 

122 

265 

.215 

.240 

530 

304 

391 

.318 

.366 

346 

241 

297 

.241 

.269 

732 

,       164 

325 

.264 

.304 

a  Above  limit  of  rating  table 


GBAND  RIVER  AT  GRAND   RAPIDS,  MICH. 

Grand  River  rises  in  northern  Hillsdale  County,  in  tlie  vicinity  of 
Bunday  Hills.  The  headwaters  of  the  Kiilamazoo,  St.  Joseph,  liaisin, 
and  northern  branches  of  Maumee  River  are  in  this  same  locality.  Its 
principal  tributaries  are  Flat,  Maple,  Lookingglass,  and  Cedar  rivers 
from  the  north  and  Thornapple  River  from  the  south.  Water  power 
is  extensively  developed  on  the  main  stream  and  on  certain  of  these 
tributaries.  The  drainage  area  is  flat  or  moderately  rolling,  and» com- 
prises alternate  areas  of  sand,  loam,  and  clay.  It  is  largely  under 
cultivation,  isolated  timber  areas  remaining*.  Numerous  small  lakes 
and  undrained  hollows  are  located  in  the  northwestern  and  south- 
eastern parts  of  the  drainage  basin. 

The  station  was  established  March  12,  1901,  by  L.  W.  Anderson, 
city  engineer  of  Grand  Rapids,  Mich.  The  gage  is  attached  to  the 
upstream  end  of  the  ice  breaker  of  the  left  bridge  pier.  The  eleva- 
tion of  its  zero  is  0.65  foot  below  the  city  datum.  All  gage  heights 
have  been  expressed  as  elevations  above  the  city  datum.  Discharge 
measurements  are  made  from  the  Fulton  Street  Bridge  at  whi(^h  the 
gage  is  located.  The  channel  is  straight  for  several  hundred  feet 
above  and  l>elow  the  bridge  and  is  broken  b}-  three  bridge  piers.  Tlie 
gaging  section  is  shallow  and  tire  bed  is  composed  of  cobblestones  and 
gravel.  The  current  is  rapid  and  the  velocity  is  poorl}^  distributed  at 
low  stages. 
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fNO.  123. 


The  flood  discharge  of  Grand  River  during  March,  1904,  exceeded 
nil  previous  records,  and  the  stage  of  the  stream  rose  considerably 
above  the  limit  of  discharge  measurements.  An  estimate  of  the  dis- 
charge March  27,  1904,  indicates  that  the  flow  was  about  40,000 
second-feet,  or  8.2  feet  per  second  per  square  mile  from  tributary 
drainage  area  of  4,900  square  miles.  The  rating  table  for  higher 
stages  is  subject  to  revision,  having  been  estimated  from  a  logarithmic 
formula  based  on  data  indiaiting  somewhat  higher  discharge  than 
would  be  obtained  from  the  ordinary  extension  of  the  rating  table. 

The  flood  discharge  of  Flat  River,  tributary  to  Grand  Riv^er,  during 
the  same  flood,  as  estimated  by  Lyman  E.  Cooley,  was  4,370  second- 
feet,  or  7.15  second-feet  per  square  mile  from  a  tributary  drainage 
basin  of  610  square  miles. ^ 

During  the  year  1904  gages  were  erected  by  the  United  States 
Weather  Bureau  at  various  points  along  Grand  River  for  use  in  pre- 
dicting floods.* 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Grand  Either  ai  Grand  Rapids,  Mich.,  in  1904- 


Date. 


May  31 

September  12 


Hydrographer. 


Horton  and  Covert 
H.  R.  Beebe 


Area  of 
aectioD. 


Sq./eet. 

2,095 

673 


Mean 
velocity. 


Ft., per  tec. 
2.05 
2.28 


Gafe 
leiffht. 


hei^ 


Feel. 

2.05 
-  .35 


Discharife. 


Srcond-ffd. 
4,288 
1,532 


Mean  daily  gage  hdgfUy  in  feet,  of  Grand  River  at  Grand  Rapids,  Mich.,  for  1904. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


1.55 
1.25 
1.40 


Day. 

Jan. 

Feb. 

1 

2.35 

2 

1.60 

1.95 

1 
3 

2.10 

4 

1.90 
1.60 
1.60 

2.25 

5 

2. 15 

6 

2.20 

Sept. 

-0.50 

-  .10 

-  .08 


Oct.      Nov.     Dec. 


-  .32 

-  .35 

-  .25 

-  ,30 

-  .40 


-  .40 

-  .28 

-  .48 


0.50 


.10 
.32 


1.05 
1.15 
1.00 


I 


0.25 
.16 
.20 
.10 
.10 


1.00 
1.88 
1.40 
1.50 
1.38 


.05 
.05 
.05 
.10 
.06 
.10 


«  Report  of  L.  E.  Cooley,  C, 
b  See  paKC  36  for  list. 


12.40 
£.,  on  flood  conditions  of  Orand  River  at  Grand  Rapids, 


I-  .10 
Mich.. 


1-0.10 

-  .15 

-  .25 

-  .S5 

-  .25 

I-.. 

I-  .20 

-  .15 

-  .15 

--  .30 

-  .20 
i-.lO 

1904. 


""'I^d'  nS?4?"'"']       LAKB   MTCHIOAK   DRAINAGE   BASIN. 


89 


Mran  daily  ffiige  height^  in  feet y  of  Grand  Rirer  at  Grand  Hapids,  Mirh.y  etc. — Continued. 


Day. 

« 

Jan. 

15   , 

1.30 
1.30 

ir> 

17.. 

1.40 

19.. 

1..W 

-Ji) 

1. 1") 

21 

1.36 

22 

1.4o 
1.00 

*nt 

. 

?4 

?5 

2.30 
2.25 
2.«15 

W 

27., 

Feb.  '  Miir.      Apr.  i  May. 


June.    July.    Ang. 


I 


2S..., 

29 

30... 
31 


2.15 
2,25 
2.25 


3.80 
8.70 
S.55 
3.3o 
8.00 
2.  SO 

2.60 
2.55 
2. 45 
2.45 
2.45 
2.45 

2.25 


12.15 
11.70 
11.30  |. 
10.76  . 

10.10  I 

I 

9.20  I 
9.30  , 

10.68 

11.45 

15.10 

18.10  • 

19.30 

19.17 ; 

18.12 
16.75 


7.32 

6.S2 


6.20 
6. 15 
6. 15 
6.0O 
5.68 
5.25 


i.as 
i.a> 

.95 
1, 15 
1.55 
2.00 


0.15 
.15 
.05 
.15 


0.30 
.20 


.20 
.18 
!      .18    -  .30 

-  .35    -  .25 

-  .32  I-  .30 


-0.55 

-  .50 

-  .50 
-  .55 

-  .30 

-  .'20 


8cpt.  '   Oct. 


Nov.     Dec. 


4.65 
4.38 
4.00 
8.75 
8.52 
3.15 


5.00 
5.30 
4.55 
8.85 
3.35 
3.00 


-  .42 

-  .45 

.00 


.40 


I 


.70 
.70 
.55 
.65 


-.  .40 

-  .55 

-  .52 

-  .40 
-  .50 

-  .60 


15.40  ' 2.10 


.20 
.25 
.10 
.Qg 
.10 
.15 

.22 

.45 


-  ..V> 


I 

S.     I 


-0.45 
-  .50 

-  .45 

-  .52 

-  .25 

-  .30 
.38 
.25 

-  .15 

.65 

.90 

.75 

1.00 

65 


1.32 


.88 
.95 
.70 
.  55 
.65 
.80 


—       -    — 

-0.08 

0.00 

-  .18 

-  .10 

-  .20 

-  .05 

-   .10 

-  .Wi 

-  .05 

.52 
.60 
.45 
.42 
.40 
.35 

.10 


-  .Wi 

-  .05 

-  .10 

-  .05 

-  .06 

.10 

.10 

.a5 

-  .02 

.10 

-  .12 

-  .10 

.18 

-  .25 

.95 

-  .15 

1.25 

-  .15 

1.30 

1.05 

NtiTK, — River  considered  frozen  greater  portion  of  January,  February,  Man^h,  an<i  I)eoeml)er. 
heii^hts  to  wat^r  surface.    Sunday  or  holiday,  no  l^cord. 


Gnge 


Rating  table  for  Grand  River  at  Grand  Rapids  j  Mich.,  fnmi  .Tamiary  1, 190Sy  to  December 

31,  1904' 


he^t. 

i 

Diiicharge.  , 

i 

Gage 
height. 

DiHcharge. 
Second-feet. 

i 

(}age 
height. 

/V#/. 

Serrmd-fert 

Feet. 

Feet. 

0.90 

730  1 

1.00 

3,205 

'       2.90 

.80 

860  1 

1.10 

3,3:^ 

3. 00 

1 

—  .70 

980 

1.20 

3, 470 

3.20 

.60 

1,110  ' 

'  1.30  ' 

3,605 

1      3. 40 

—  .50 

1,245 

1.40 

3,  745 

1      3.60 

.40 

1,370 

1.50 

3,890 

3.80 

-    .30 

1,495  ' 

1.60 

4,030 

4.00 

-  .20 

1,625 

1.70 

4,170 

4.20 

.10 

1,755  1 

1.80 

4,310 

4.40 

.00 

1,885 

1.90 

4,450 

4.60 

.10 

2,015  ' 

2.00 

4,590 

4.80 

1 

.20 

2,140 

2.10 

4,730 

,      5.00 

.30 

2,265 

2.20 

4,870 

1      5.20 

.40 

2,4a5 

2.30 

5,010 

5.40 

1 

.50 

2,545 

2.40 

5, 155 

5.60 

.60 

2,675  1 

2.50 

5, 305 

5.80 

.70 

2,810 

2.60 

5, 450 

6. 00 

1 

.80 

2,945  1 

2.70 

5,595 

6.20 

.90 

3,075 

2.80 

5,740 

'       6.40 

i 

I 


Discharge. 

fi'cond-fe't. 
5,885 
6,035 
6, 326 
6,610 
6,910 
7,205 

7,  5a5 
7,805 
8, 105 
8,410 

8,  720 
9,025 
9, 335 
9,670 

10,015 
10,  ;^50 
10, 685 
11,015 
11,380 


Gage 
height. 


Feet. 

6.60 

6.80 

7.00 

7.50 

8.00 

8.50 

9.00 

9.50 

10.00 

10. 50 

11.00 

11.50 

12.00 

12.50 

13.  00 

13.50 

14.00 

15.  00 

16.00 


Discharge. 
Secoiid-fret. 

11,770 
12, 130 
12,490 
13,470 
14,390 
15,400 

16,  425 

17,  460 
18, 495 
19, 530 
20,  565 
21,600 

22,  635 

23,  670 
24, 705 
25, 740 
26, 775 
28,  895 
31,090 


40  STREAM   MEASUREMENTS   IN  1904,  PART   VI.  (no.  129. 

Estimated  monthly  discharge  of  Grand  River  at  Grand  Rapids^  Mielu^  for  1904- 

[Drainage  area,  4,900  square  mllet<.] 


Months 


April,  26  days 

May,  25  days 

June,  26  days 

July,  25  days 

August,  27  days . . . 
September,  25  days 
October,  25  days  . . 
November,  25  days 


Diijchai:ge  in  aecond-feet. 


Maximum. 


27,730 
9,490 
4,170 
2,740 
2,015 
3,205 
3,890 
2,200 


Minimum. 


Mean. 


6,250 
3,140 
1,310 
1,110 
1,040 
1,210 
2,015 
1,560 


14, 210 
4,907 
2,537 
1,732 
1,433 
1,  748 
2,913 
1,821 


Run-off. 


8econd-feet ;  v^^u  !» 


2.90 

1.00 
.517 
.353  I 
.292  ' 
.356 
.594 
.372 


3.24 
1.15 
.  577 
.407 
.337 
.397 
.685 
.415 


Note.— Mean  for  number  of  days  observed  taken  as  mean  for  entire  month.    No  estimate  made  for 
January,  February,  March,  and  December  owing  to  ice  conditions. 

RED  CEDAR  RIVER   AT  AGRICULTURAL  COLLEGE,  MICH. 

This  gaging  station  was  established  August  30,  1902.  The  gage  Ls 
located  at  the  highway  bridge  just  below  the  Agricultural  College 
grounds.  The  bridge  has  a  single  span  of  75  feet  between  abutments 
The  bed  is  of  sand  and  gravel,  fairly  smooth  and  permanent.  The 
channel  is  straight  for  a  distance  of  about  400  feet  downstream  from 
the  gage.  A  short  distance  upstream  is  a  low  dam  forming  an  ice 
pond,  below  which  the  stream  does  not  ordinarily  freeze  over.  In  this 
stretch  of  the  river  is  the  iiiilroad  bridge  of  the  college  spur  of  the 
Pere  Marquette  Railroad,  from  which  gagings  are  made  at  high  water 
or  when  the  stream  is  frozen  across  at  the  gaging  station.  Near  this 
bridge  low- water  measurements  are  also  made  by  wading.  The  gage 
is  of  the  usual  wire  type,  and  is  attached  to  the  downstream  guard  rail 
of  the  bridge.  The  upstream  corner  of  the  right-hand  wing  wall  of 
the  bridge  abutment  is  used  as  a  bench  mark,  with  an  arbitrary  eleva- 
tion of  100  feet.  The  elevation  of  the  datum  plane  of  the  gage  is 
85.45  feet.  The  gaging  station  is  situated  about  4  mile«  from  the 
mouth  of  the  stream.  Sycamore  Creek,  an  important  tributary, 
enters  in  this  section.  The  drainage  area  above  the  gaging  station  is 
358  square  miles,  and  from  the  gaging  station  to  the  mouth  of  the 
stream  114  square  miles,  making  the  total  above  Grand  River  472 
square  miles.  The  flow  is  sluggish  at  low  stage  and  the  station  is 
subject  to  backwater  from  Grand  River.  Gage  readings  at  this  station 
were  discontinued  December  31,  1903. 

The  observations  at  this  station  during  1904  have  been  nnule  under 
the  direction  of  R.  E.  Horton,  district  hydrognipher. 


HOKTON.  JOHNSON 
AND   HOYT 
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DigchoTQe  mmmremeriU  of  Hed  Cedar  River  at  AgricuHural  College^  Mich.,  in  1904. 


Di&le. 


Hydro^rarl^*^''- 


May  24 '  C.  €.  CJovert 


September  8 


H.  R.  Beebe 


Area  of  Mfun 

section.  !     velwUy. 


Sq.Jnt.   !  Feet 'per  tec. 


(iage 
height 


DiM'harfce. 


370 
27 


0.99 
.17 


>kd.       '  Secwd-Jeel. 

5. 30  j  367 

1.31  4.6 


MUSKEGON   RIVER   AT  NEWAYGO,  MICH. 

The  drainage  basin  of  this  stream  lies  immediately  north  of  that  of 
Grand  River.  Originally  it  .was  covered  with  pine  timber,  but  now 
it  is  almost  entirely  cleared.  Much  of  the  soil  is  sand  and  gravel, 
unfit  for  profitable  cultivation.  Large  stump-covered  areas  form  a 
conspicuous  feature  of  the  topography.  The  drainage  areas  tributary 
to  Muskegon  River  are  given  in  the  following  table: 

Drainage  areas  of  Muskegon  River  and  tribuiary. 


stream. 


Location. 


Muskegon  River 

Clam  River 

Musk^on  River 
Miisk^on  River 
Musk^on  River 
Muskegon  River 


Above  Clam  River 

Above  mouth 

Below  Clam  River 
Above  Big  Rapids. 
Above  Newaygo  . . 
Above  mouth 


Area. 


Sq.  mUe». 
787 
307 
1,094 
1,764 
2,352 
2,663 


In  March,  1901,  a  station  was  established  at  the  dam  of  the  Newaygo 
Portland  Cement  CJompany.  This  dam  crosses  Muskegon  River  in  a 
deep  valley  above  the  village  of  Newaygo.  It  is  of  timber,  having 
framed  cribs  filled  with  stqne.  It  is  provided  with  a  main  spillway, 
with  log  ways,  and  with  four  flood  ways.  The  flood  ways  are  pro- 
vided with  Taintor  segmental  flood  gates,  which  are  operated  by  a 
traveling  crab.  A  record  is  kept  of  the  time  and  amount  of  opening 
of  the  flood  gates  and  log  ways,  as  well  as  the  depth  of  water  on  the 
crests  of  the  spillways.  Ordinarily  the  flood  gates  and  log  waj's  are 
closed,  and  the  entire  flow  passes  over  the  main  spillway  or  through 
the  turbines.  Water  is  carried  from  the  pond  to  the  power  house 
by  a  short  headrace  separated  from  the  stream  channel  by  a  crib 
breakwater. 

The  power  house  contained  originally  two  turbine  units.  The  num- 
l)er  has  recently  been  increased  to  four  units.  Each  unit  comprises 
four  35-inch  Leffel-Samson  turbine  runnel's  mounted  on  a  horizontal 
shaft,  and  connected  to  the  electrical  generator  b}^  endless  rope  drives. 
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Each  turbine  unit  is  controlled  by  a  Ijombard  governor  and  the  gaging 
record  includes  a  statement  of  the  number  of  hours  per  day  each  unit 
is  operated,  together  with  the  average  gate  opening.  Beginning 
August,  1904,  hourly  readings  of  the  governors  have  been  taken. 
The  wheels  are  ordinarih^  operated  continuously  twenty-four  hours 
per  day. 

From  the  vicinity  of  liiv^art  to  Newaygo,  Muskegon  River  flows 
between  high  banks  and  has  a  rapid  fall.  Levels  which  have  been 
run  for  this  purpose  show  that  within  a  distance  of  10  miles,  5  miles 
ea(*.h  way  from  Big  Rapids,  there  is  a  total  fall  of  104  feet.  Of  this 
16  feet  is  now  utilized,  leaving  an  available  fall  of  88  feet.  There  are 
favorable  sites  for  the  location  of  dams,  «o  that  practically  the  entire 
fall  could  be  economioally  developed. 

In  connection  with  power  development,  good  opportunities  exist 
for  the  conservation  of  flow  by  artificial  storage.  The  water-surface 
areas  of  the  principal  lakes  of  the  watershed  and  of  the  tributary 
drainage  which  they  control  is  given  below: 

Drainage  and  surface  areas  of  lakes  hi  Muskegon  River  watershed. 


Lakp  Drainage 

^^^-  art'a. 


Water 
surface. 


Miiskrat  Lake  and  group 

Clam  Lakes ' 

Higgins  Lake 

Houghton  Lake  (not  including  Iligginn  Lake) 
H iggins  and  Houghton  lakes 


nik*. 

.Sfy.  miltif. 

57 

8.0 

67 

6.7 

67 

15.0 

185 

31.0 

252 

46.0 

In  the  upper  portion  of  the  watershed  there  is  a.  total  lake  area  of 
about  110  square  miles.  Formerly  a  lumberman's  dam  was  maintained 
for  the  purpose  of  flooding  logs  between  Houghton  and  Higgins  lakes, 
but  this  has  been  washed  out.  A  lumberman's  dam,  built  of  logs  and 
earth,  which  still  remains  about  1  mile  below  the  foot  of  Houghton 
Lake,  raises  the  water  level  in  that  lake  4  feet,  providing  a  stoi*age  of, 
in  round  numbers,  3,350,000,000  cubic  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Mean  daily  ditcharge^  in  tecondrfedt  of  Mu$keg(m  River  at  Netmygo,  Mirh.y  1901-1004, 


Day.          '  Jan. 

Feb. 

1 

Mar. 

Apr. 

May. 

June. 

'      1«1. 
1 

, 

1,219 
1,141 
1,160 
1,196 
1.060 
1,062 
1,114 
1^180 
1,042 
1,072 
1,072 
1,906 

2 

3 

1 

4 

• 

1 

5 ,^ 

1 

6 

"" 

7.............. 

8 

1 

9 

1 



10 

1 

11 

1...         

12 

1 

1 

13 

1 

1,161 

14 

1,161 

15 

1 

1,189 

16 

-  1. .     -  .1 



1,029 

17 

1,063 
1,047 
1,047 
1,063 

IH 

I 

19 

20 

21 

1 

1,053 
994 

22 

I 

23 



1,001 
1,016 
1,102 

24 

1 

25 

2fi 

983 

27 

r 

978 

a 

1 1 

90S 

29 

980 

30 

1 

893 

31 

1 

1902. 

678- 

743 

663 

743 

663 

703 

663 

1 
1 

782        783 
772        812 
n2  '      783 
812         824 

2,012 
2,696 
2,9«2 
3,083 
2,747 
2,715 
2,649 
2,668 
2,427 
2,615 
2,471 
2,615 
2,716 
2,844 
2,844 
2,759 
2,749 
2,614 
1,650 

1 
2,026     1,960 

1,711  1  1,964 

1,904     2- 420 

2 

4 

6,068 
6,196 
6,266 
6,248 
5,948 
4,258 
4,655 
4,148 
4,099 
3,319 
8,097 
2,920 
2,802 
2,573 
2,177 
2,239 

2,239 

1.958  1 

2,076  , 

2,075 

2,075  I 

1,800 

1.7W  i 

1,839 

1,839 

1,759 

1,811 

1,8(M 

1,799 

1,754 

1,754 

1,674 

812 
692 
692 
732 
692 
812 
HS2 
988 
852 
9S& 
862 
732 
732 
652 
732 

967 

972 

1,026 

986 

982 

839 

880 

1,834 

1,942 

2,191 

2,195 

2,235 

2,106 

1,829 

1.838 

ft 

m 

« 

9 

1) 

11 

12 

13 

11 

663 
743 

7;3 

713 
703 
70S 
708 

r» 

743 
743 
733 

16 

18 

19 

783 
783 

July,  i  Aug. 


I 


987 

1,043 

1.220 

1,380 

1,389 

1.243 

1,169 

1,163 

1,084 

1,206 

1,107 

989 

1,008 

1,041 

910 

895 

900 

1,051 

609 

695 

972 
990 
1.010 


067 
128 
110 
088 
185 
256 
170 

678 
618 
561 
.'391 
647 
387 
312 
332 
332 
372 
540 
408 
523 
580 
639 
619 
601 
641 
540 


I 


767 
741 
685 
722 
577 
693 
673 
680 
717 
K45 
558 
607 
586 
568 
262 
199 
108 
108 
180 
160 
280 
180 
247 
904 
342 
069 
096 
057 
136 
067 
081 

212 

248 
248 
178 
208 
065 
033 
073 
073 
025 
076 
076 
104 
118 
118 
010 
010 
010 
064 


Sept.  'Oct.   ,  Nov.     Dec. 


I 


900 
1,115 
1,082 
1,002 
922 
991 
1,002 
1,082 

i.ono 

941 
698 
584 
812 
786 
696 
866 

1,001 
806 
729 
736 

1.018 
921 
^■16 
926 
767 
798 
856 
856 
961 
K26 


908 

925 

901 

821 

909 

958 

943 

979 

1,100 

1.100 

1,100 

1,067 

1,156 

1,075 

1,118 

1,173 

1.166 

1,280 

1,188 


727 
971 
986 
837 
797 
877 
892 
972 
982 
846 
1,142 

1.039 

1,639 

1,684 

1,674 

1,794 

1,634 

1,672 

1,679 

1,794 

1,588 

1.597 

1.063 

1,013 

916 

1,043 

1.098 

852 

908 

a860 

1,561 
1,636 
1,635 
1,560 
1,560 
1.620 
1,694 
1.562 
1.724 
1,604 
1.568 
1,56H 
1,547 
2,083 
2,007 
1,644 
1,644 
1,680 
l,4b2 


813  < 
798  j 
913  I 
957  i 
825  I 
882 
762 
797 
H23 
861 
661 
794  I 
905  I 
948  ' 
I   828 
I  1,018 
I  1.098 
'   798 
I   967 
.  1,083 
967 
955 
1,023 
1,043 
960 
873 
957 
902 
861 
865  t 


2,214 

2,214 

2,214 

2.214 

2,114 

2, 140 

1.980 

1.980 

1.308 

1,308 

1,122 

1,122 

1,122 

1,122 

943 

943 

948 

980 

1,058 


967 

967 

1,007 

1.014 

932 

982 

932 

852 

986 

986 

813 

799 

762 

897 

743 

703 

708 

760 

842 

882 

838 

845 

9F6 

972 

l.OCO 

9.7 

1.0)1 

1.0C0 

1.040 

aw 

986 

878 

►73 

^73 

:57 

757 

757 

757 

757 

757 

«12 

813 

873 

M73 

932 

1,000 

1,000 

2,189 

2,189 

2,189 


a  Interpolated. 
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Mean  daily  discharge j  in  aeamd-fedy  of  Muskegon  River  at  Netvaygo^  Mich.^  etc. — Cont'd. 


Day. 


1902. 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28, 
29. 

ao. 

31. 


9. 
10. 
11. 
12. 
13. 
14. 


15 
lO 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

I 

2 
3 
4 
5 


1908. 


Jan. 


703 
703 
708 
743 
823 
743 
823 
623 
663 
703 
703 


K 


Feb. 


782 
732 
812 
772 
772 
812 
772 
732 
732 


Mar. 


I 


2,015 

2,253 

2,020 

1,889 

1,695 

2,136 

1,960 

1,852 

1,829 

2,300 

2,843 

2,343 

2.214 

1,970 

1,932 

1,851 

592 

847 

847 

860 

933 

1,082 

1,147 

1,128 

1,060 

1,027 

9<'.7 

i,r:o 


306 
312 
289 
388 
209 
172 
192 
205 
319 
186 
695 
577 

• 

215 
155 
835 
500 
688 
665 
503 

517 
159 
390 
528 
259 
228 
280 
962 
926 
500 
811 
301 
232 
503 
267 
893 
267 
252 
536 
267 
418 
219 
159 
207 


Apr. 


1,744? 
1,835 
1,801 
1,754 
1,666 
1,884 
2,565 
2,655 
2,475 
2,387 
2,535 


2,066 
2,110 
2,344 
3.344 
5,006 
3, 969 
4,255 
2,946 
3,005 
3,071 
2,886 
2,886 
2,886 
2,945 
5,055 
5,116 
4,768 
4,798 
4,570 
3,049 
3,108 
3.139 
2,640 
2,780 
2,780 
2, 351 
2,411 
2,2H6 
2,318 
2,436 


May. 


2,185 
2,035 
2,065 
1,987 
2,244 
2,069 
2,219 
2,018 
2,078 
2,018 
2.086 
2,026 

2,498 
2,772 
2,498 
2,434 
2,314 
2,814 
2,171 
2,220 
2,220 
2,220 
2,160 
2,139 
2,139 
2,079 
2,019 
1,914 
1.914 
2,000 
2,000 
2,000 
1,672 
1,794 
2,032 
1,912 
1,914 
2,365 
2, 245 
2.365 
2, 129 
2,189 
2,093 


June. 


1,754 
1,794 
1,638 
1,618 
1,557 
1,523 
1,618 
1,618 
1,701 
1,539 
1.580 


19(M. 


Jlily. 


1,452 
1,462 
1,422 
1,462 
1,484 
1,484 
1,444 
1,477 
1,531 
1,531 
1,596 
1,676 


Aug. 


965 
1,015 
1,045 
1,036 
1,072 

996 
1,124 
1,193 
1,145 
1,118 
1,110 
1,158 


Sept.  ;   Oft. 


1,178 
1,084 
1,088 
1,065 
1,063 
1,063 
1,083 
1,372 
1,204 
1,135 
1,195 


1,751 
1.491 
1,431 
1,431 
1,431 
1,470 
1,350 
1,390 
1,390 
1,390 
1,510 
1,380 


Nov 


1,128 
1,216 

1.288  j 
1,068  I 

1.0^  [ 

1,068  ^ 

873  ' 

788  ' 

873  J 

KW  1 
I 
873 


Ihx, 


2,281 
2.395 
2,509 
2,281 
2,130 
1,260 
I.2SS 
7«3 
783 
1,323 
1,323 
1.32S 


1,593 
1,286 
1,276 
1,20^1 
1,231 


674 
662 
582 
582 
546 


947 

1.078 

970 

983 

1.090 


1,098 
992 
982 
944 
954 


W7 
.S68 
769 
849 
1,019 
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Mean  daily  distcharge,  in  seconti-feet^  of  Muskegon  River  at  Newaygo^  Mich.,  etc. — Cont'd. 


Day. 

1 
Jan.      Feb.      Mir. 

1 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.      Ocl.      Nov. 

1                  ; 

'         i 

690         89K  '      993 
702        910  1  1,044 
690        946     1.028 
618     1,060  \      846 
678     1,040  i      989 
856  ,  1,374  1  1»004 
820  '  1.489         87fi 

Dec. 

19W.           1 
6 ' 

1,026 
1,042 
1,078 
1,060 
1.024 
1,092 
1,077 
1,065 
1,063 
993 

1,018 
853 

i              1              ,              1 

4 .-_-....«i__._--        ..•••.........    •.....•    .......    ....... 

8 : 

W» 

1 

9 

1,051 

,0 ■ ' ' 

928 

1, i I 

706 

1 

12 ' 

:       1       i 

799 

13 

1            i 

1 

748     1,268 
789  '  1,088 
885     1,160 
860  !      943 
844     1,015 
796  \      956 
798  "      988 
922  1      971 
KJO  i  1,096 
937  i  1,181 
869  1  1,090 
892     1,004 
802  1  1,175 
706     1,067 
668  1  1,054 
1,1-22         957 
940     1,172 
925  1      906 

862 

1,031 

9&t 

1.160 

1,062 

1,087 

1,004 

1,030 

992 

1.063 

1,064 

1,054 

1,090 

1,142 

909 

887 

922 

T24 

724 

14 

:::::::::::::  v::::t:::::: 

1 

984 

1 

15 



904 

■it' 
16 --- 1 

:::::::':::::::i:..:::: 

1.017 
1,060 
1,051 
l.OOl 
1,077 

1,006 

17 

1 

1             : 

1 

1,065 

IS ! ' 

836 

:                      1 

19 

1 

800 

20 1 1 



906 

21 , 

1 

1,113 
1,126 

980 

22 1 '     ...    

1 

1,076 

23 

1 

l.«)l 

1.086 

913 

991 

979 

967 

24 1 

898 

25 ; ' 

897 

26 ." i 

1 

956 

27 ! ' 

1 

789 

« ' .'....... 

'l             i 

932 
932 
954 
933 

968 

•^ ' 1...... 

1 
.......  ... ....'-- - 

1,079 

30 

' 

1 

1,134 

31 

...... »^....... 

1,090 

943 

1                           i 

i 

Eaiinuited  ntonlhly  discharge  of  Muskegon  River  at  Newat/gOf  Mich.,  1901-1904- 

[Drainage  area,  2,352  square  mUcM.] 


Discharge  in  eiecond-feet. 


Run-off. 


Month. 


Maximum. 


1901. 

June 

July 

August 

September 

Oi-tober 

November 

December 


1,305 
1,389 
1,342 
1,115 
1,794 
1,098 
1,051 


Minimum. 


Mean. 


^Zr'^:!^    Depth  in 
^mile*'"      *"^»^««- 


mi 

609 
507 
584 
727 
661 
703 


1,073 

1,064 

I 

939  ; 

886  ' 

1, 175  ; 

898 
904 


0.456 
.452 
.399 
.377 
.500 
.382  ' 
.384  , 


0.509 
.521 
.460 
.421 
.576 
.426 
.443 
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Eriimated  monthly  discharge  of  Muskegon  River  at  Newaygo j  Mich. ,  1901-1904 — Continued. 


AMtith. 


•1902. 

January  

February  

March 

April 

May 

June 

July  .• 

August 

September 

October 

November 

December 

The  year  . . 

1903. 

February 

March 

April 

May 

1904. 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 


Maximum. 


823 
988 
2,235 
3,033 
6,266 
2,420 
1,676 
1,248 
1,372 
2,033 
2,214 
2,509 


6,266 


2,343 
4,962 
5,116 
2,772 


1,593 
1,122 
1,489 
1,160 
1,134 


Minimum. 


623 

652 

783 

1,650 

1,711 

1,523 

1,312 

965 

821 

1,350 

788 

757 


623 


592 
1,155 
2,066 
1,672 


913 
546 
898 
724 
708 


Mean. 


717 
773 
1,348 
2,430 
3,149 
1,809 
1,498 
1,095 
1,078 
1,572 
1,338 
1,281 


1,507 


1,579 
3,715 


Run-off. 


Second-feet    rk««>tK  {» 


» 

0.305 

0.352 

.329 

.343 

.573 

.661 

1.03 

1.15 

1.34 

1.54 

.769 

.858 

.637 

.734 

.466 

.53^ 

.458 

.511 

.668 

.770 

.569 

.635 

.545 

.628 

.641 


.671 
1.68 


8.72 


.699 
1.82 


3,244 

1.38 

l.W 

2,153 

.915 

1.05 

1,075 

.457 

.527 

778 

.331 

.369 

1,061 

.451 

.520 

993 

.422 

.471 

920 

.391 

.451 

MANISTEE   RIVER  NEAR  SHERMAN,  MICH. 

Manistee  River  is  the  most  northerly  of  the  group  of  large  rivers 
draining  central  Michigan  and  flowing  westerly  into  Lake  Michigan. 
The  fall  of  the  stream  is  very  gradual,  and  no  important  utilization  of 
water  power  has  been  made,  the  principal  use  of  the  stream  being  for 
rafting  logs.  Manistee,  at  the  mouth  of  the  river,  affording  an  excel- 
lent harbor,  is  an  important  lumber  center.  The  drainage  basin  is 
sandy  and  the  stream  receives  a  very  large  portion  of  its  supply  from 
ground  storage  through  springs  along  the  river  bank  and  along  the 
tributaries. 
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A  chain  gage  was  established  at  North  Bridge,  near  Sherman,  July 
10,  1903.  The  stage  of  the  stream  is  observed  twice  each  day  by 
Lincoln  Jewell.  Current-meter  discharge  measurements  are  made  at 
the  bridge,  which  consists  of  a  single  span;  the  stream  ])ed  is  of  clay 
and  sand  and  has  some  logs  in  it,  as  is  fre(|uently  the  case  with  rivers 
used  for  lumbering.  It  also  becomes  frozen  over  in  the  winter,  so 
that  the  relation  between  the  gage  height  and  discharge  is  modified 
for  that  season. 

The  observations  at  this  station  during  1904  have  been  made  under 
tlie  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  meiuureinents  of  Manistee  River  near  Sherman^  Mich.,  in  190S  and  1904. 


Date. 


Hyclrographer. 


1903. 

July  4 W.  M.  Gregory 

Julv  10 1 do 

Jnly  24 Horton  and  (iregory . 

July  24 W.M.Gregory 

August  26 do , 


1904. 

Juiie2 C.  C.  Covert 

September  13  ..:  H.  R.  Bee!^ 

September  16  . . ' do 

September  16 do 


December  14...    C.  C.  Covert 


Area  of 
section. 

1       Mean 
velocity. 

Ft.  per  sec. 

Gage 
helRlit. 

,   Difichargre. 

1 

Sq./eet. 

Fat. 

Stcond/ed. 

344 

2.64 
2.79 

935 

'sm 

«2.45 

1,043 

354 

2.96 

«2.49 

1,050 

358 

2.97 

«2.55 

1,060 

347 

2.86 

«2.30 

994 

538 

2.82 

3.62 

1,514 

335 

2.77 

2.a5 

921 

359 

2.70 

2.06 

907 

369 

2.72 

2.a') 

912 

362 

2.38 

1.76 

860 

<f  SupcrsLHliiig  Koge  height!)  as  given  in  the  1908  report. 

Comcied  mean  daily  gage  height^f^  in  feel,  of  MuniMee  Hirer  near  Sherman,  Mich.,  for  190S 

and  1904. 


l>ay. 


Jan.      Kcb.  ,  Mnr.      Apr.  '  May.    June.    July. 


1903. 


1. 

•> 

3. 
\. 

5. 
6 

mm 

4 

9 
10 
11 
12 
13 


Aug. 


t 1 i 

ill               I 

1 

' ' 1 2.5fi 

' , ' 1    2.45 

1                           1 
1     2.40 

! , '. 

' 1 1    2.35 

2.60 
2.35 
2. 15 
3.40 
4. 25 
4.25 
3.90 
3.60 
3.30 
3.05 
3.00 
3.00 
3.10 


Sept. 


8.0U 
2.90 
2.  hO 
2.  SO 
2.70 
2.70 
2.70 
2.80 
2.85 
3.a'> 
3.10 
3.10 
3.00 


Oct.      Nov.  ,  Dec. 


2.58 
2.68 
2.68 
2.88 
2.78 
2.78 
2.78 
2.78 
2.88 
2.78 
2.78 
2.78 
2. 68 


I 


2.46 

2.39 

2.46 

2.24 

2.46 

2.24 

2.46 

2.44 

2.46 

2.14 

2.46 

2.41 

2.46 

2.44 

2.56 

2.44 

2.76 

2.44 

2.71 

2.54 

2.56 

2.39 

2.96 

2.24 

2.96 

8.64 

aSuperscdlng  gage  height^  a«  given  in  the  1903  report. 
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Corrected  mean  daUij  gage  height^  infeel,  of  Manistee  Rivera  etc. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

3.06 
2.95 
2.85 
2.  CO 
2.65 
2.45 
2.46 
2.35 
2.35 
2.25 
2.25 
2.32 
2.30 
2.80 
2.36 
2.60 
2.90 
2.95 

2.38 

2.38 

2.88 

2.28 

2.23 

2.33 

2.88 

2.83 

2.88 

2.48 

2.48 

2.38 

2.43 

2.48 

2.58 

2.63 

2.53 

2.48 

2.43 

2.38 

2.38 

2.38 

2.23 

2.33 

2.38 

(") 

(«) 

2.08 

2.03 

1.98 

1.98 

Sept. 

Oct. 

2.58 
2.68 
2.63 
2.88 
8.18 
8.18 
8.03 
2.93 
2.78 
2.68 
2.68 
2.58 
2.68 
2.58 
2.48 
2.48 
2.48 
2.48 

2.25 
2.25 
2.20 
2.25 
2.30 
2.25 
2.25 
2.40 
2.45 
2.66 
2.60 
2.65 
2.75 
2.65 
2.65 
2.65 
2.45 
2.36 
2.25 
2.25 
2.25 
2.25 
2.25 
2.35 
2.85 
2.35 
2.85 
2.85 
2.35 
2.85 
2.80 

Nov. 

Deo. 

1903. 
14 

2.36 
2.36 
2.85 
2.36 
2.25 
2.15 
2.15 
2.36 
2.60 
2.65 
2.50 
2.56 
2.60 
2.45 
2.50 
2.80 
2.75 
2.60 

2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2,80 
2.85 
2.80 
2.70 
2.60 
2.45 
2.35 
2  30 
2.80 
2.30 
2.30 
2.35 
2.40 
2.40 
2.40 
2.40 
2.40 

3.10 
8.10 
8.20 
8.20 
8.20 
8.10 
3.05 
2.90 
2.80 
2.75 
2.70 
2.60 
2.56 
2.60 
2.60 
2.60 
2.60 

1.97 
2.17 
2.22 
2.27 
2.17 
2.07 
2.07 
2.07 
2.07 
2.07 
2.07 
1.97 
2.02 
2.05 
2.00 
1.96 
1.95 
2.15 
2.25 
2.25 
2.15 
2.05 
2.05 
2.30 
2.45 
2.36 
2.55 
2.65 
2.45 
2.35 

1 

2.96 
2.96 
2.86 
2.86 
2.86 
2.76 
2.61 
2.56 
2.56 
2.66 
2.61 
"2.51 
2.41 
2.86 
2.81 
2.86 
2.41 

2.86 
2.26 
2.25 
2.25 
2.15 
2.15 
2.16 
2.15 
2^15 
2.15 
2.15 
2.15 
2.86 
2.40 
2.26 
2.16 
2.16 
2.15 
2.15 
2.15 
2.05 
2.05 
1.95 
1.95 
2.00 
1.95 
1.95 
1.80 
1.90 
2. 15 



3.39 

16 

!   ...J 

3.29 

16. 

8.24 

17 

1 

3.24 

18 1 



' 

3.U 

19 ' 

3.14 

20 ' 

■■*■**     1               •■ 

•2.79 

21 ' ' ' 

...•••■(....•.    •!•..•••• 

2.64 

22 ! 

1 

1 

2.54 

23 

1 

2.  hi 

24 

2.M 

26 

2.44 

26 

2,54 



4.54 

28 

3.79 

29 - 

3.74 

30 

3.69 

3.54 

1901. 
1 

3.52 
3.52 
3.07 
2.92 
2.92 
2.92 
2.92 
2.92 
2.82 
2.82 
2.67 
2.62 
2.62 
2.62 
2.62 
2.62 
2.42 
2.02 
1.97 
2.37 
2.47 
2.62 
2.62 
2.37 
1.87 
2.07 
2.27 
2.32 
2.47 
2.42 
2. 42 

2.40 
2.40 
2.40 
2.40 
2. 40 
2.50 

2.m 

2.40 
2.80 
2.25 
2.80 
2.30 
2.25 
2.80 
2.20 
2.15 
2.20 
2.25 
2.35 
2.85 
2.40 
2.30 
2.35 
2.40 
2.45 
2.35 
2.40 
2.50 
2.50 

2.58 
2.58 
2.58 
2.88 
2.63 
2.48 
2.43 
2.48 
2.63 
2.43 
2.88 
2.38 
2.38 
2.18 
2.23 
2.28 
2.28 
2.28 
2.28 
2.23 
2.28 
2.28 
2.38 
2.48 
2.73 
3.68 
3.38 
3.08 
3.08 
3.18 
3.78 

4.81 
4.41 
4.36 
4.21 
4.21 
4.41 
4.66 
6.11 
6.49 
6.19 
6.19 
6.13 
5.61 
5.21 
4.86 
4.46 
4.86 
4.31 
4.71 
4.36 
4.26 
4.11 
4.11 
4.41 
4.91 
5.46 
6.61 
5.56 
5.21 
4.96 



4.84 
4.69 
4.64 
4.84 
4.19 
3.99 
8.89 
•  3.84 
4.09 
4.44 
4.44 
4.54 
4.44 
4.19 
3.99 
8.79- 
3.69 
3.64 
3.54 
3.64 
3.64 
3.69 
3.74 
3.64 
4.24 
4.44 
4.44 
4.69 
4.49 
4.29 
4.01 

8.82 
3.72 
3.47 
3.42 
8.42 
3.42 
3.42 
8.42 
8.32 
8.17 
3.02 
3.02 
2.92 
2.92 
2.92 
2.92 
2.82 
2.72 
2.62 
2.62 
2.57 
2.52 
2.52 
2.57 
2.52 
2.62 
2.52 
2.47 
2.52 
2.52 

2.1.1 

2 

2.05 

3 

I.S6 

4 

1.95 

5 

1.90 

6 

1.95 

7 

2.00 

8 

2.(K 

9 

2.00 

10 

1.95 

11 , 

2.00 

12 

2.05 

13 

1.90 

14 ;.. 

1.78 

16 

1.95 

16 

2.30 

17 

2.00 

18 

2.05 

19. 

2.10 

20 

2,20 

21 

2,10 

22 

2.10 

23.... 

24 

2.25 
2.35 

25 

2.30 

26 

2.25 

27 

2.30 

28 

2,20 

29 

1.S5 

30 

2.20 

31 

2.30 

aLo| 

J  jam. 

. 

HOBTtlN,   JOUNSOX 
AND    HOYT 


J 
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BOARDMAN   RIVER   AT  TRAVERSE   CITY,  MICH. 

A  gage  was  erected  on  Boardman  River  at  Upper  Union  Street 
Bridge  July  14,  1903,  and  the  stream  stage  was  observed  twice  daily 
by  D.  McLachlan.  The  record  was  furnished  by  Traverse  City. 
Boardman  River  dmins  a  generally  level  sand-covered  area  tributary 
to  Lake  Michigan  through  Grand  Traverse  Bay.  The  upper  drainage 
basin  is  10  miles  in  breadth,  tributaries  are  few,  and  there  are  a  small 
number  of  undrained  lakes  and  ponds.  Near  the  mouth  the  drainage 
area  becomes  much  narrower  and  the  fall  is  rapid,  water  power  being 
utilized  to  some  extent.  Boardman  Lake  lies  above  Traverse  City,  at 
an  elevation  of  about  25  feet  above  Lake  Michigan.  The  outlet  of  the 
lake  makes  an  abrupt  bend  and  flows  parallel  with  the  water  front  of 
Traverse  Bay  for  one-half  mile  above  its  outlet.  A  dam  furnishes 
power  for  a  flour  mill,  drawing  its  water  supply  from  Boardman  Lake. 
In  order  to  avoid,  as  far  as  possible,  backwater  from  Traverse  Bay 
the  gage  was  placed  near  the  foot  of  the  dam.  The  discharge  meas- 
urements have  been  made  by  current  meter  at  the  Park  Place  Bridge 
near  the  mouth  of  the  river. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Di9charge  meoMirements  of  Boardman  River  at  Th'avene  Oityt  Mich.y  in  1904. 


Date. 


HydTOgrapher. 


Area  of 
section. 


June  2 1  R.  E.  Horton 

June2 , do 

September  14  ..    H.  R.  Beebe. 

September  14 do 

September  15 do 


Sq./eet. 
282 
281 
334 
334 
321 


Mean 
velocity. 

Gage 
heignt.  a 

Feet. 

Discharge. 

Ft.  per  sec. 

Second-feet. 

1.36 

9.65 

382 

1.30 

9.67 

364 

1.14 

9.35 

380 

1.03 

9.44 

344 

1.24 

&9.54 

398 

a  Distance  to  water  surface  from  reference  point,  Park  Place  Bridge. 
b  Gage  height  approximate. 

liAKE  HURON  DRAINAGE  BASIN. 

South  of  Saginaw  Bay  the  Lake  Huron  slope  is  very  narrow  and  is 
drained  by  brooks  and  runnels  a  few  miles  in  length.  The  so-called 
Thumb  of  the  Mitten  is  drained  by  three  streams  which  flow  north- 
west, known  as  the  Willow,  Pinnepog,  and  Pigeon,  lying  in  a  flat, 
marshy  region. 

The  drainage  surrounding  Saginaw  Ba}^  is  included  in  the  Saginaw 
River  system. 

Northward  from  Saginaw  Bay  are  Rifle,  Au  Sable,  and  Thunder  Bay 
rivers,  streams  having  considerable  fall,  excellent  ground  storage  in 
iRR  12^-05 4 
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sand  areas,  and  well-sustained  iloiv.  The  rainfall  is  less  than  on  the 
western  or  Lake  Michigan  slope  of  the  State. 

Cheboygan  River  also  belongs  in  the  Lake  Huron  drainage. 

The  following  pages  give  the  results  of  data  collected  during  1904 
in  Lake  Huron  drainage  basin: 

THUNDER  BAY   RIVER  NEAR  ALPENA,  MICH. 

Thunder  Bay  River  is  tributary  to  Lake  Huron  at  Alpena,  Mich. 
The  drainage  basin  is  largely  underlain  by  fissured  limestone,  more  or 
less  overlain  with  sand,  and  covered  with  dwarfed  timber.  The  orig- 
inal pine  forest  has  been  largely  lumbered.  The  drainage  basin  con- 
tains numerous  small  lakes  in  the  region  of  the  headwaters;  it  also 
contains  Hubbard  Lake,  having  a  water  surface  of  13.4  square  miles. 
The  regimen  of  the  stream  is  comparatively  steady,  but  is  more  or  less 
influenced  by  the  operation  of  lumbermen's  dams. 

A  gaging  station  was  established  at  the  dam  of  the  Fletcher  Paper 
Company,  4  miles  above  Alpena,  April  4, 1901.  The  run-off  for  years 
preceding  1904  will  be  found  in  Water-Supply  Paper  No.  83,  pages 
289-293,  and  Water-Supply  Paper  No.  97,  pages  436-433.  The  record 
includes  two  readings  each  day  of  the  depth  on  the  crest  gage,  located 
75  feet  upstream  from  the  head-gates,  opposite  the  left  end  of  the  dam. 
The  dam  is  of  timber,  practically  water-tight,  and  is  usually  sur- 
mounted by  flashboards.  It  contains,  in  addition  to  three  spillways, 
sections  of  lengths  90,  105,  and  181.5,  and  a  log  slide  40  feet  in  width. 
The  crest  of  the  dam  was  originally  level,  but  settlement  of  the  middle 
section  has  made  it  necessary  to  subdivide  the  spillways  into  several 
short  sections,  each  assumed  level  at  its  average  elevation,  for  pur- 
povses  of  calculation.  The  discharge  over  the  main  dam  has  been  com- 
puted by  the  weir  formula,  using  coeflScients  derived  from  Cornell 
University  experiment  No.  13  of  the  United  States  Deep  Waterways 
Board,  for  a  dam  of  similar  cross  section.  Discharge  over  flash boaiti 
sections  has  been  calculated  by  means  of  the  Francis  formula.  There 
is  also  a  subsidiary  logway  and  a  headrace  overflow,  the  latter  3  feet 
in  width,  the  flow  through  which  has  been  computed  by  suitable 
formulas.  The  adjoining  pulp  and  paper  mill  has  14  pairs  of  26-incli 
Trump  model  turbines,  aritinged  in  three  groups,  each  containing  four 
turbines  on  horizontal  shafts,  with  one  double  horizontal  turbine. 
The  daily  run  of  the  turbines  and  the  working  head  on  the  wheels, 
which  is  determined  from  readings  of  the  crest  and  tailrace  gage,  is 
also  recorded. 

The  observations  of  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Mean  dctUy  diteharget  in  seeand-fett,  of  Thunder  Bay  River  near  Alpena^  Mich. ,  for  1904, 


1.. 

2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

fe.. 

9.. 
10.. 
11-. 
12.. 
13.. 
14.. 
15., 
16.. 
17., 
18. 
19. 
20. 
21. 
22. 
23. 

24. 

25- 

26. 

27. 

2h. 

29. 

30. 

31. 


Dar. 


Jan. 


633 
483 
310 
521 
508 
470 
479 
488 
4«7 
339 
511 
516 
480 
504 
482 
477 
296 
496 
475 
491 
502 
522 
484 
323 
532 
531 
556 
614 
576 
518 
325 


\ 


677 
683 
677 
645 
657 
577 
870 
633 
655 
646 
643 
602 
549 
402 
605 
559 
573 
552 
546 
480 
363 
633 
583 
588 
579 
526 
485 

(«) 
589 


518 
602 
502 
521 
546 

(«) 
571 

596 

571 

579 

689 


(«) 

(«) 
677 

665 

512 

669 

664 

(«) 

673 

705 

823 

739 

883 

971 

1,284 

1,600 

1,477 

1,524 

1,615 


1,965 
2.251 
4,953 
4,591 
4,822 
6,421 
6,934 
6,927 
7,275 
6,940 
6.592 
6,095 
6.427 
4,730 
4.233 
3,602 
3,077 
2,909 
2,993 
2,930 
2,772 
3,429 
2,802 
2,467 
3,121 
3,545 
4,393 
4,466 
4,555 
3,694 


3,299 

8,175 

I  2,930 

1,939 

I  1,875 

I  1,679 

I  1,^18 

745 

'  1.680 

'  1.471 

<  1.524 

1,548 

1,470 

1,428 

747 

I  1,404 

1,883 

;  1,682 

;  2, 145 

2,211 

2,521 

2,932 

3,187 

3,206 

'  2,913 

3.255 

''  3.234 

4.219 

I  3,267 

3, 125 

'  2,414 


July.  ,  Aag 


Sept 


I 


2,494 

2,254 

2,137 

1,724 

1,757 

2,084.' 

2.387 

2,656! 

2,669  I 

2,579  I 

2,303 ; 

2,012  \ 

1,992 

1,697  I 

1,821  ' 

1,377 

1,283 

1,813 

1,089 

1,042 

827 

740 

866 

706 

582 

269 

662 

661 

504 

491 


474 
634 
460 

54 
549 
544 
542 
524 
548 
178 
638 
632 
588 
624 
634 
604 

23 
688 
563 
524 
603 
436 
503 

M 
545 
460 
433 
404 
420 
427 
547 


462 
391 
299 
842 
358 
404 
206 
602 
470 
548 
677 
677 
592 
280  I 
600 
545 
548 
561 
543 
541 
169 
582 
510 
632 
635 
552 
581 
22 
587 
471 
416 


380 


421 

206 

243 

397 

638 

402 

601 

524 

206 

561 

490  ' 

410  I 

475  ' 

461  I 

404  • 

132  I 

518  ' 

609 

625 

433 

415 

496 

321 

572 

520 

511 

493 

487 


Oct.  '  Nov.  t  Dec. 


481 
206 
631 
478 
505 
461 
503 
426 
23 
631 
503 
548 


705 
610 
672 
373 
721 
694 
524 
620 
482 
558 
206 
415 
879 
446 
501 
343 
629 
253 
535 


I 


■^— 

399 

622 

415 

312 

449 

458 

429 

292 

489 

470 

216 

489 

624 

518 

449 

496 

428 

473 

338 

451 

397 

279 

371 

463 

45 

478 

538 

478 

479 

443 

702 

417 

529 

400 

478 

282 

422 

451 

290 

440 

546 

442 

515 

468 

536 

488 

556 

284 

609 

595 

484 

290 

473 

496 

450 

491 

825 

515 

498 

491 

■  ■>  ■  • 

511 

a  Record  not  available. 


EtHmaied  monthly  discharge  of  Thunder  Bay  River  near  Alpena,  Mich.,  for  1904^ 

[Drainage  area,  1,260  square  miles.] 


Month. 


January  

February,  28  days 
March,  27  days... 

April 

Mav 

■r 

Jane 

July :.. 

August 

September 

October 

November 

December 


Discbarge  in  second-feet. 


Maximum. 

Minimum. 

614 

298 

683 

363 

1,616 

502 

7,275 

1,985 

4,219 

745 

2,579 

269 

638 

23 

609 

22 

572 

132 

721 

23 

702 

45 

595 

279 

Mean. 


478 

574 

800 

4,391 

2,254 

1,474 

461 

461 

428 

476 

444 

441 


Run-off. 


Seoond-feet 

per  rauare 

mile. 


Depth  in 
inches. 


0.437 
.475 
.638 
3.88 
2.06 
1.31 
.421 
.421 
.379 
.  436 
.392 
.404 
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AU   SABLE   RIVER  AT  BAMFIELD,  MICH. 

Au  Sable  River  rises  in  southern  Otsego  County,  flows  south  to 
Grayling,  thence  east  to  the  west  line  of  Alcona  County,  from  which 
point  it  follows  a  tortuous  course  in  a  general  southeasterly  direc- 
tion to  its  outlet  in  Lake  Huron  at  Oscoda.  Its  drainage  basin 
embtaces  a  region  at  one  time  noted  for  the  abundance  of  white  pine. 
The  area  is  now  almost  entirely  cleared  of  its  valuable  natfve  timber 
and  contains  a  large  extent  of  sandy  plains  covered  with  shrub  coni- 
fers. There  are  also  areas  of  diversified  soils,  pink  clay,  loam,  and 
gravel.  The  basin  is  underlain  by  Coldwater  shales.  Rock  outcrops 
are  very  rare,  the  stream  bed  being  usually  clay  or  sand. 

The  basin  contains  numerous  small  lakes,  wet  sand  areas,  and 
undrained  hollows,  the  topographic  features  being  mainly  the  work 
of  the  retreating  ice  of  the  Glacial  epoch. 

At  Bamfield,  about  40  miles  from  the  outlet,  following  the  river, 
the  elevation  is  about  850  feet  above  sea  level.  From  this  point  to  the 
mouth  of  the  stream  excellent  sites  for  water-power  development 
occur.  These  water  powers  are  favored  by  a  stream  bed  of  firm  clay, 
the  river  being  flanked  in  many  places  with  high  terraced  clay  bluflfs, 
rising  often  60  to  100  feet  above  the  stream.  In  some  places  the 
upper  half  or  two-thirds  of  the  bluff  is  sand,  the  lower  portion  being 
clay.  At  the  clay  horizon  numerous  springs  appear.  The  tributaries 
are  not  important,  nearly  all  the  rainfall  being  directly  absorbed  bv 
the  porous  sand  areas.  The  drainage  area  above  the  junction  of  the 
two  branches  of  Au  Sable  River  is  1,005  square  miles;  above  the 
gaging  station  at  Bamfield,  1,425  square  miles;  and  above  its  mouth 
at  Oscoda,  1,932  square  miles. 

A  gaging  station  was  established  at  the  highway  bridge  at  Bamfield 
August  27,  1902,  and  gage  readings  have  been  taken  twice  each  day 
since  that  date.  The  observer  is  William  H.  Bamfield.  The  gage  is 
a  vertical  scale  graduated  to  feet  and  tenths,  attached  to  the  left  side 
of  the  left  pier  supporting  the  main  bridge  span  on  the  downstream 
side.  The  bridge  has  three  spans,  one  a  main  Pratt  truss  span  of  i»2 
feet,  with  flood  channels  at  ends.  One  truss  is  supported  on  trestle 
work  that  is  clogged  with  drift.  Only  a  small  part  of  the  flow,  how- 
ever, pa^sses  through  this  channel  at  high  water.  The  channel  is 
straight  for  800  feet  below  the  station,  and  in  this  distance  slight 
rifts  occur.  It  is  straight  for  500  feet  above  the  gage.  The  channel 
has  a  width  at  ordinary  stage  of  140  feet.  The  bed  of  the  stream  is 
composed  of  sand  and  gravel,  and  is  somewhat  rough,  with  sunken 
logs  and  short  piles,  but  is  permanent.  The  velocity  is  moderate  to 
rapid.  The  banks  are  low  and  are  skirted  on  the  right  by  a  flood 
plain,  which  is,  however,  seldom  overflowed.  Be^'ond  the  flood  plain 
on  the  fight,  and  close  to  the  river  on  the  left,  are  high  gravel  banks. 
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The  .streiiiii  sekioni  freezes  over  in  winter  so  that  the  relation  of  gage 
height  to  discharge  differa  little  from  that  in  summer.  Anchor  ice 
l)acks  the  water  up  at  times,  however!  Wire  spikes,  driven  into  the 
up.stream  end  of  the  left  pier,  serve  as  a  temporary  })ench  mark.  Its 
elevation  is  8.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogi-apher. 

Discharge  inecuurements  of  Au  Sahle  River  at  Bamfield^  Mich.f  in  J 904. 


Date. 

H 
.  C.  C( 

...do 
[.  R.  I 

ydrogn 

avert . 

ipher. 

- 

Area  of 
seotion.       v 

Mean 
elooity 

P. 

>age 
>ighl. 

Feet. 
3.30 
2.20 
1.00 

ich.f  fc 

Oct. 

1.05 

1.15 

1.20 

1.20 

1.15 

1.00 

1.05 

1.10 

1.15' 

1.25 

1.60 

1.75 

1.65 

1.50 

1.35 

1.25 

1.10 

1.10 

1.05 

1.00 

1.00 

1.00 

1.05 

1.05 

1.00 

1.00 

1.00 

1.00 

1.00 

1.06 

1.00 

Discharge. 

Mav  28 

...i  c 

1 

...    H 

1 

S(i.feet.      Fi 
823 
653  I 

466 

1 

3.  r 

Stcond-feet. 
2,569 
1,823 

June  10 

2.79 
2.29 

i^eptember  5 

teebe. 

1,066 

Mean  da 

ily  gage  height,  infeety  of 

An  St 

May. 
-- 

3.35 
3.10 
2.75 
2.70 
2.60 
2.60 
2.40 
2.45 
2.60 
2.70 
2.85 
3.00 
3.05 
3.05 
3.00 
2.90 
2.80 
2.75 
2.65 
2.75 
2.80 
2.85 
2.90 
3.00 
8.35 
2.75 
2.30 
2.80 
2.25 
2.15 
2.10 

iUe  River  at 

1 
June.    July. 

1 

1 

2.00  1    1.75 
2.00  1     1.75 
2.05       1.70 
2.05  1     1.60 
2.a'>  1    1.45 
2.25  '     1.40 
2.30  !     1.40 
2.25  ;    1.40 
2.20  1    1.35 
2.15       1.40 
2.10  1     1.50 

Bamjieldy  3/ 

Aug.  <  .Sept. 

1.20       1,00 
1.25  '    1.00 
1.25  J      .95 
1.30  1    1.00 
1.30  1      .95 
1.30       1.00 
1.35  '       .96 
1.35  '     1.00 
1.40       1.00 
1.25  1     1.00 
1.30  1     1.00 

1.25  1     1.00 

1.26  1    1.00 
1.30  1    1.00 
1.40  1     1.00 
1.35  1    1.00 
1.35  1    1.00 
1.25  1     1.00 
1.20  1     1.00 
1.20       1.10 
1.20       1.15 
1.35       1.00 
1.30       1.00 
1.80       1-00 

*r  1904. 

Day. 

Jan. 



2.70 
2.70 
2.70 
3.00 
3.40 
3.20 
3.00 
3.00 
3.00 
3.00 
3.00 
2.80 
2.70 
2.70 
2.70 
2.70 
3.40 
4.00 
4.10 
4.30 
A.2Si 
4.35 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 

Feb. 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.45 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.20 
4.-20 
4.20 
4.10 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

Mar. 

4.00 
4.00 
4.00 
4.00 
4.00 
3.60 
3.60 
3.60 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.40 
3.40 
3.30 
3.30 
3.30 
8.20 
3.00 
2.90 
2.85 
2.70 
2.60 
2.60 
2.20 
2.00 
2.00 

Apr. 

2.25 
2.30 
2.50 
2.80 
2.70 
2.90 
3.10 
3.30 
3.60 
3.75 
4.05 
4.40 
4.50 
4.27 
4.03 
3.93 
3.53 
3.40 
3.13 
2.97 
2.80 
2.87 
2.80 
3.30 
4.10 
4.53 
4.40 
4.10 
8.77 
8.63 

Nov. 

0.95 
1.00 
1.00 
1.00 
.95 

Dec. 

1 

1.06 

2 

3 

1.10 
1.10 

4 

1.10 

• 

5 

1.20 

6 

1 
.90        1.20 

i.. ...... ...... 

1. 00        1. 20 

8 

1.00 
.95 
.90 
.95 

1.00 
.95 
.90 

1.00 

1.15 

9 

1.10 

10 

1.20 

11 

1.05 

12...-. 

2.10 
2.06 
2.00 

1.40 
1.80 
1.45 

1.00 

13 

1.10 

14 

1.20 

15 

1.95'     1.40 
l.W)       1.30 
1.75  1     1.25 
1.76,     1.30 
1.65       1.20 
1.45       1.30 
1.30  1     1.25 
1.20  1     1.25 
1.30       1.25 
1.25       1.25 
1.30       1.20 

1.20 

16 

1.00  '     2.40 

17 

1.00 

1.00 

.90 

.95 

1.00 

1.00 

1.05 

*1.00 

1.00 

1.00 

1.06 

1.15 

1.10 

1.10 

2.65 

IH 

2.95 

19 

3.55 

20 

4.  CO 

21 

4.00 

22 

4.25 

23 

4.00 

21 

3.45 

25 

1.20 

1.00 

3.45 

26 

27 

1.20 
1.25 
1.25 
1.35 
1.65 

1.25 
1.40 
1.55 
1.35 
1.80 
1.80 

1.20  1     1.05 
1.10  1    1.20 
1.00  '    1-15 

3.50 
3.50 

28 

8.40 

29 

30 

31 

.90 
.96 
.95 

1 

1.00 
L.OO 

3.60 
3.40 
8.40 

MoTi/^Ice  oonditlo&t  January  16  to  March  22,  and  J)«oemb«r  14  to  81. 
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[NO.    120. 


Rating  table  for  Au  Sable  River 


at  Bamjieldf  Mich.,  from  Axigusl  27,  190S,  to  Deremlfer 
SI,  1904. 


1      Gage 
'    height. 

1 

1 

1 

Discharge.  ; 
Second-feet. 

Gage 
height. 

Feet. 

Di.«vharge. 
^Second-feet. 

Gage 
lieight. 

Discharge. 
Seoond-feet. 

Gage 
height. 

Feet. 

Disicharfre. 

Feet. 

Feet. 

Hecfrndrjexi. 

0.50 

875 

'    1.70 

1,460 

2.90 

2,260 

,     4.00 

1 

3,190 

.60 

919 

1.80 

1,520     i 

3.00 

2,340 

4.10 

3,210 

.70 

963 

1.90 

1,570 

3.10    ' 

2,410 

4.20 

3,300 

.80 

1,000 

2.00 

1,630 

3.20 

2,490 

4.30 

3,390 

.90 

1,050 

,     2.10 

1,700 

3.30 

2,570 

4.40 

3,480 

1.00 

1,100 

2.20 

1,760 

3.40 

2,650 

4.50 

3,560 

1.10 

1,140 

2.30 

1,830 

,     3.50 

2,730 

4.60 

3,650 

1.20 

1,200 

2.40 

1,900 

3.60 

2,810 

4.70 

3,740 

1.30 

1,240 

2.50 

1,960 

'    3. 70 

2,890 

4.80 

3,840 

1.40 

1,300 

2.60 

2,040 

3.80 

2,970 

4.90 

3,930 

1.50 

1,340 

2.70 

2,110 

.    3.90 

3,050 

5.00 

4,020 

1.60 

1,400 

2.80 

2,190 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
11  dischaq^e  measurements  made  during  1902  to  1904,  inclusive.  It  is  fairly  well 
defined  between  gage  heights  0.70  foot  and  3.50  feet.  The  table  has  been  extender! 
beyond  these  limits.  Above  gage  height  3.50  feet  the  mting  curve  is  based  upon 
logarithmic  extension. 

Edimaled  monthly  discharge  of  Au  Sable  River  at  Bamfield,  Mich.,  1902-1904, 

[Drainage  area,  1,425  square  miles.] 


Month. 


1902. 


August  27-31 
September. . . 

Octol)er 

November . . . 
December  . . . 


Dii«2harge  In  second-feet. 


Maximum. 


1903. 


Januarv'* 

February  ft... 
March  4-31  c. 

April 

Mav 

June , 


1,030 
1,120 
1,460 
1,700 
1,460 


Minimum. 


2,530 
2,410 
1,600 
1,200 


1,000 
1,000 
1,000 
1,050 
1,200 


Mean. 


1,006 
1,008 
1,067 
1,352 
1,299 


Run-oil. 


Second-feet 

per  sQuare 

mile. 


a  Ice  conditions  January  7  to  19. 


1,100         2,030           1.42     .  l.W 

1,570         1,938           1.36    !  1,52 

1,240         1,380             .968  1.12 

1,070         1,117             .784  I  .875 
ft  Ice  conditions  February  18  to  Mareli  8. 


0.706 
.707 
.749 
.949 
.912 


Depth  in 
inches. 


0.- 131 
.789 
.8&1 
1.06 
l.(^ 


e  Mean  for  28  days  taken  as  mean  for  entire  month. 
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Effiimaied  monthly  discharge  of  Au  Sable  River  at  Bamfield,  Mieh,,  190e-J904'-CoiiVd. 


Month. 


19ai 

July 

Au^nist 

September 

October 

Xovember 

December  1-14  «  . . 


DiM'harge  in  sccoiid-feet. 


Maximum. 


Minimum. 


Mean. 


Ruii-tifr. 


Second-ftt't 

per  square 

mile. 


1,300 
2,080 
1,631) 
1,320 
1,140 
1,300 


1,050 
1,000 
1,140 
1,140 
1,100 
1,100 


1,124 
1,465 
1,436 
1,228 
1, 107 
1,184 


.789 
1.03 
1.01 
.862 
.777 
.831 


1904. 

Jantuiry  * 

February* 

March  23-31  ft 

April , 

May 

June 

Julv 

August 

.September 

October , 

November 

December  1-13  <^  .. 


2,340 
3,580 
2,610 
1,830 
1,490 
1,300 
1,170 
1,490 
1,170 
1,200 


1,630 
1,800 
1,700 
1,200 
1^200 
1,050 
1,070 
1,100 
1,050 
1,100 


1,994 
2,698 
2,142 
1,506 
1,290 
1,212  I 
1,108  I 
1,175  I 
1,094  ' 
1, 155 


Depth  in 
ineheii. 


.910 
1.19 
1.13 
.994 
.867 
.433 


1.40 

1.89 

1.50 

1.06 
.905 
.851 
.778  I 
.825  ! 
.768  j 
.811 


.469 
2.11 


1 
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1.18 
1.04 
.981 
.868 
.951 
.857 
.392 


a  Probably  ice  conditions  December  15  to  81.  b  Ice  conditions  January  IG  to  March 

<^Ice  conditions  December  14  to  31. 

Note. — During  frozen  period  gage  heights  are  to  water  surface  in  hole  cut  in  ice. 


^2. 


RIFLE   RIVER  AT  OMER,    MICH. 

Rifle  River  rises  in  the  vicinity  of  Rose  City,  northern  Ogemaw 
County,  flows  southward  to  the  northwest  corner  of  T.  19  N.,  R.  4  W., 
turns  easterly,  and  then  gradually  to  the  southeast,  and  finally  enters 
Saginaw  Bay.  The  basin  is  heavily  overlain  with  glacial  deposits, 
sand,  overwash  gravel,  and  till.  There  are  two  old  lumber  dams  in 
the  basin  and  a  water-power  dam  at  Omer.  There  are  numerous  small 
glacial  lakes,  but  no  controlled  storage,  and  a  very  small  percentage  of 
natural  water  surface  in  the  drainage  basin.  The  basin  is  narrow  and 
elongated,  having  a  width  of  about  3  miles  at  the  mouth.  Ramifying 
tributaries  in  the  headwaters  give  the  stream  a  relatively  large  volume 
at  the  entrance  of  West  Branch,  in  T.  21  N. ,  R.  3  E.  At  Omer  the 
stream  falls  from  an  elevation  of  608  to  595  feet  over  a  dam,  affording 
power  for  a  grist  and  saw  mill.  The  drainage  area  at  Omer  is  864 
square  miles,  and  at  the  mouth  of  the  stream  is  885  square  miles. 
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I  NO.   12^K 


The  gaging  station  was  established  September  1,  1902.  It  is  located 
at  the  Detroit  and  Mackinaw  Railroad  bridge,  one-half  mile  below  the 
dam  in  Omer  village.  The  gage  is  a  wire  gage  with  a  boxed  scale, 
graduated  to  feet  and  tenths,  and  is  attached  to  the  downstream  guard 
rail  of  the  bridge.  The  regular  gage  readings  were  discontinued 
December  31,  1903.  The  bridge  has  a  single  span  of  109  feet.  The 
bed  is  of  sand  and  fine  drift.  The  channel  is  curved  and  does  not  pa&vs 
beneath  the  bridge  at  right  angles.  The  bed  is  stony  on  the  concave 
and  sandy  on  the  convex  side,  with  some  piles  and  sunken  logs  in 
between.  The  bench  mark  is  on  the  right  corner  of  the  left  bridge 
abutment  on  the  downstream  side.  Its  elevation  is  15.75  feet  above 
gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogmpher. 

Discharge  measurements  of  Rifle  River  at  Omerj  Mich,^  in  1904* 


Date. 


Hydrographer. 


May27 C.  C.  Covert 

Septeml>er  4  . . .    H.  R.  Beebe 

September  6  . .  J do 

September  6 do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq./eet. 

Ft.  per  tec. 

Feel. 

363 

2.37 

7.35 

142 

1.26 

4.68 

175 

1.61 

4.96 

160 

1.20 

4.66 

DischaiKe. 


Second-fret, 
855 
179 
279 
157 


TITTABAWASSEE   RIVER  AT  FREELAND,  MICH. 

Tittabawassee  River  forms  the  most  northerly  of  the  three  tribu- 
taries which  join  to  form  Saginaw  River  at  Saginaw.  Their  combined 
catchment  areas  receive  the  drainage  from  a  crescent-shaped  region  of 
about  6,0()0  square  miles  surrounding  Saginaw  Bay.  Tittabawassee 
River  drains  an  area  relatively  flat,  with  clay  soil  predominating,  and 
with  occasional  sand  patches;  the  glacial  sands  and  clay  overlying  the 
rock  of  the  Coal  Measures  to  a  depth  of  several  hundred  feet.  The 
area  is  largely  cleared  and  under  cultivation.  From  railroad  pix)tiles, 
the  fall  of  the  stream  from  Highwood  to  its  mouth,  a  distance  of  about 
50  miles  along  the  river,  is  estimated  at  140  feet. 

The  gaging  station  was  established  August  22,  1903,  by  W.  M. 
Gregory.  It  is  located  at  Freeland  highway  bridge,  10  miles  north- 
west of  Saginaw,  in  sec.  21,  T.  13  N.,  R.  3  E.,  one-half  mile  from 
Freeland,  Mich.  The  bridge  consists  of  two  main  spans  320  feet 
between  abutments,  an  auxiliary  trestle  span  of  150  feet,  and  two  over- 
flow channels  under  the  highway,  some  distance  from  the  right  end  of 
the  bridge.  The  gage  is  a  standard  chain  gage,  bolted  to  the  upstream 
side  of  the  iron  guard  rail,  180  feet  from  the  left  end.     The  length  of 
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the  chain  from  the  end  of  the  weight  to  the  marker  is  31.38  feet.  The 
gag^  is  read  twice  each  day  by  W.  E.  Dennison.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  downstream  hand  rail  is  painted  and  numbered 
at  5-foot  intervals.  The  initial  point  for  soundings  is  the  left  end  of 
the  hand  rail,  on  the  downstream  side  of  the  bridge.  The  channel  is 
straight  above  and  below  the  station.  The  current  is  uniform  and 
has  a  medium  velocity.  It  may  be  affected  at  times  by  strong  winds, 
which  have  a  free  sweep  through  the  valley.  The  right  l)ank  has  a 
flood  plain  which  is  inundated  only  at  extreme  flood  stages.  The  left 
>>ank  is  high  and  smooth  and  is  not  subject  to  overflow.  The  bed  of 
the  stream  is  composed  of  clay  and  cobblestones  and  is  fairly  perma- 
nent, but  tends  to  cut  near  the  left  bank.  Bench  mark  No.  1  is  the 
top  of  a  nail  head  1  foot  below  the  top  of  the  cedar  comer  post  of 
the  road  fence  in  front  of  the  blacksmith  shop  on  the  left  bank.  Its 
elevation  is  32.96  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
circle  inclosing  the  letters  '^B.  M."  painted  on  the  top  of  the  down- 
stream end  of  the  left  pier.  Its  elevation  is  22.88  feet  above  gage 
datum.  The  elevation  of  the  top  of  the  gage  pulley  is  31.33  feet,  and 
that  of  the  reference  point,  the  top  of  the  hand  rail  over  the  pulley, 
is  31.50  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogmpher. 

Discharge  ineasuretnenis  of  JUtahawoMee  River  at  Fredandy  Mich. ,  in  1904. 


Date. 


May  28 

June  10 

September  3 . 
September  6 . 
September  20 
September  20 
December  13 
December  15 


Hydrofirntpher. 


G.  C.  Covert  . 
R.  E.  Horton 
H.  R.  Beebe  . 

do 

do 

do 

C.  C.  Covert  . 
do 


Area  of 
section. 


Sq.  /eel. 
2,394 
1, 239 
748 
727 
769 
787 


Mean 
velocity, 


Feet  per  9a:. 
2.54 
1.65 
.81 
.62 
.70 
.67 


Gage 
height. 


Feet. 
6.62 
3.35 
1.35 
1.13 
1.30 
1.28 
2.00 
2.10 


Dis- 
charge. 


Sec.-/eet. 

6,499 

2,047 

597 

454 

536 

526 

«576 

«611 


a  Measurement  made  through  ice. 
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Mean  daily  gage  height  ^  in  feet ,  of  Tittabauxissee  River  at  Freelandf  Mich.,  for  1904. 


Year. 
1 

Jan.a 

2.70 
2.62 
2.55 
2.50 
2.60 
2.68 
2.70 
2.80 
2.88 
2.90 
3.00 
3.02 
3.10 
3.05 
3.00 
2.95 
2.90 
2.85 
2.90 
3.00 
3.10 
3.10 
3.02 
2.95 
2.90 
2.88 
2.90 
2.80 
2.95 
3.10 
3.10 

Feb.a 

3.15 

3.20 

3.20 

3.25 

8.30, 

3.30 

3.25 

3.30 

8.35 

8.35 

3.40 

3.40 

3.40 

3.46 

3.45 

3.50 

3.60 

3.45 

3.50 

3.52 

3.55 

3.60 

3.60 

3.60 

3.65 

3.70 

3.70 

3.85 

4.05 

Mar.a 

4.15 

4.20 

4.20 

4.30 

4.40 

4.45 

4.65 

4.85 

6.10 

5.60 

6.20 

6.76 

7.00 

7.00 

7.15 

7.22 

7.30 

7.30 

7.15 

6.95 

7.10 

7.75 

8.25 

9.50 

12.70 

17.30 

18.25 

16.60 

14.90 

13.  a5 

13.80 

Apr. 

14.50 

14.80 

13.90 

12.80 

11.60 

10.75 

9.20 

9.50 

10.15 

10.75 

10.60 

10.20 

9.68 

9.32 

7.60 

7.16 

7.05 

8.65 

9.95 

10.07 

9.02 

7.92 

7.07 

6.69 

7.22 

7.79 

7.22 

6.62 

5.92 

5.52 

May. 

6.17 
4.37 
4.02 
3.99 
3.87 
8.67 
3.07 
3.07 
3.07 
3.27 
3.62 
3.62 
3.47 
3.49 
3.39 
3.32 
3.12 
3.12 
3.29 
3.62 
4.12 
4.19 
5.72 
8.27 
8.22 
7.62 
6.88 
6.92 
5.12 
4.38 
3.60 

.June. 

3.22 
2.95 
3.00 
3.18 
3.22 
4.15 
4.48 
4.40 
4.18 
8.55 
8.15 
2.85 
2.65 
2.45 
2.26 
2.06 
1.95 
1.82 
1.72 
1.70 
1.70 
1.62 
1.58 
1.60 
1.70 
1.62 
1.58 
1.50 
1.58 
1.75 

July. 

1.88 
1.95 
2.00 
2.00 
1.92 
1.82 
1.80 
1.85 
1.90 
1.92 
1.95 
2.05 
2.30 
2.15 
1.95 
1.82 
1.68 
1.60 
1.52 
1.45 
1.40 
1.46 
1.50 
1.48 
1,40 
1.35 
1.30 
1.48 
1.42 
1.42 
1.55 

AUR. 

1.T5 
1.% 
1.96 
2.10 
1.82 
1.75 
1.62 
1.70 
1.G2 
1.52 
1.45 
1.42 
1.40 
1.32 
1.22 
1.20 
1.28 
1.80 
1.38 
1.42 
1.48 
1.35 
1.30 
1.38 
1.60 
1.46 
1.42 
1.28 
1.18 
1.08 
1.22 

Sept. 

1.22 
1.28 
1.38 
1.28 
1.18 
1.12 
1.35 
1.52 
1.62 
1.42 
1.32 
1.26 
1.06 
1.15 
1.38 
1.40 
1.36 
1.30 
1.32 
1.48 
1.58 
1.50 
1.60 
1.70 
1.80 
1.72 
1.82 
1.90 
1.75 
1.58 

Oct. 

1.50 
1.62 
1.70 
1.78 
1.85 
2.00 
1.85 
1.72 
1.75 
1.95 
2.25 
2.60 
2.90 
2.75 
2.38 
2.18 
2.05 
1.78 
1.82 
1.85 
1.75 
1.80 
1.82 
1.82 
1.90 
1.92 
1.85 
1.78 
1.72 
1.75 
1.82 

Nov.  n 

1.82 
1.85 
1.80 
1.75 
1.68 
1.65 
1.72 
l.€i2 
1.62 
1.70 
1.68 
1.68 

\.ri 

1.70 
1.72 
1.68 
1.75 
1.68 
1.70 
1.T2 
1.70 
1.70 
1.78 
1.70 
1.65 
al.62 
1.48 
1.32 
1.25 
1.28 

1.36 

2 

1.5'J 

3 

1.C5 

4 

l.W 

5 

1  H2 

ft 

l.S< 

7 

1.96 

8 

2.02 

9 

2.10 

10 ...-. 

2,15 

11 

2  12 

12 

2.10 

13.. 

2.10 

14 

2.0U 

15 

2.00 

16 

2.00 

17 

18 

19 

20 

ioo 
2.00 
2.16 
2.10 

21 

2.15 

22 

2,18 



23 

2.25 

24 

2.32 

26 

2.40 

26 

2.42 

27 

2.4« 

28 

2.4K 

29 

2.42 

30 

2.41 

31 

2.44 

a  Frozen  January  1  to  March  28  and  November  26  to  December  31. 


FLINT   RIVER  AT   FLINT,  MICH. 

This  station  was  established  September  9, 1903,  by  W.  M.  Gregory. 
It  is  located  at  the  Grand  Trunk  Kailway  bridge  at  Flint,  Mich.  A 
plain  board  gage  graduated  to  feet  and  tenths  is  attached  to  piles  on 
the  inside  of  a  row  of  piling  34  feet  from* the  right  abutment.  It  is 
read  twice  each  day  by  F.  J.  Lowlery.  Discharge  measurements  are 
made  from  the  Smith  Street  Bridge  above  or  the  South  Street  Bridge 
below  the  railway  bridge,  the  first  having  a  single  span  of  129.5  feet 
and  the  latter  a  single  span  of  105  feet.  The  initial  point  for  sound- 
ifigs  at  the  Smith  Street  Bridge  is  the  face  of  the  left  abutment  on  the 
downstream  side.  At  the  South  Street  Bridge  it  is  the  left  end  of  the 
iron  guard  rail  on  the  downstream  side.  The  channel  is  straight  for  a 
short  distance  above  and  below  the  station.  The  current  is  moderate. 
Both  banks  are  composed  of  earth,  clean,  and  seldom,  if  ever,  overflow. 
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The  beDch  mark  is  a  point  marked  on  the  top  of  the  downstream 
giiaixl  rail  of  the  railway  bridge  to  which  the  gage  is  attached,  34  feet 
from  the  right  end.     Its  elevation  is  18.47  feet  above  the  zero  of  the 


The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

DMiarge  meaturemenU  of  FHrU  River  at  Flirdy  Mich.y  in  190S. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

height.       ^^^rtse. 

1 

September  9« . . 
September  9 

W.M.Gr^ory 

do 

Sq,J«et, 
350 
330 

Peei.  per  tee. 
2.06 
1.91 

Ftei.       1  Seeond-feet 
615.76                 721 
1. 10  1              632 

1 

A  I>ttrTant  and  Dort  Bridge  above  gage. 

b]>iAtanoe  to  water  gurface  from  top  of  iron  guard  rail,  downstream  side,  13  feet  from  left  end. 

Mean  daily  gage  height,  in  feet,  of  Flint  River  dt  Flint,  Mich.,  for  1903  and  1904, 


Day. 

Jan.      Feb. 

4 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.      Nov. 

Dec. 

1903. 
1 

1 

1 

1 
0.70       0.25 
1.00    -  .80 
1.10  i  -  .46 
1.26  1-  .15 
1.35  j-  .10 
1.05   -  .10 

-0.20 

2 1 

1            1 

-  .80 

3 

1 

1 1 ; 

-  .30 

4 1 

, 

1                             1 
' 1 

-  .30 

5 

' 1 1 

-  .80 

6 

1 

1 

-  .30 

7 

1 

.05 

1.85 

1.65 

1.40 

1.25 

1.15 

1.06 

.95 

.75 

.70 

.50 

.60 

.55 

.50 

.50 

.40 

.40 

.40 

.30 

.20 

.10 

.10 

.05 

.00 

.00 

-  .10 

-  .10 

-  .10 

-  .10 

-  .15 
.05 

-  .35 

8 

-  .40 

9 



1.10 

.96 

.80 

.70 

.70 

.70 

1.45 

2.G5 

4.40 

4.05 

3.60 

3.35 

3.10 

2.90 

2.65 

2.80 

1.90 

1.35 

1.06 

.85 

.70 

.60 

—  .40 

10 

-  .40 

11 

—  .40 

12 

-  .50 

13 

1               1   '       ' 

.25  1   -  .40 

14 

.......| 

1 

.  35  '  -  .20 

15 

1    .     . 

1         

.20  '  -  .30 

16 

'  '  1  ■  ; 

.45  1  -  .20 

17 

::::::::::::::  ::::::t:::::: 

.55  1  —  .20 

18 

1 

.60    -  .30 

19 

'  1 



.75      -  .80 

1 
20 1 

.00  1  -  .20 

21 

.10  1   -  .20 

22 

.10     -  .20 

23 

.10 
.15 

-  .20 

24 

1         . 
1 

-  .90 

25 

1 

. 10  '  -  .  10 

26 

1 

-  .06  '  -  .10 

27 

1 

-  .30 

-  .40 

.00 

28 

1 

_    .!M 

29 

.  1 

-  .25  1  -  .10 

30 

1 

-  .10    -  .10 

81 

1 

-  .10 
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Mean  daily  gage  height,  in  feet,  of  Flint  Rirtrat  Flint,  Mich.,  etc. — Continued. 


Day. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1904. 


Jan. 

Feb. 

1 
Mar.     Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.     Nov. 

Dec. 

-0.10 

-  .10 
.00 
.10 
.00 
.00 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-0.20 

-  .20 

-  .20 

-  .20 

-  10 
.25 

.85 

1.06 

1.70 

1.90 

2.06 

2.00 

1.96 

1.95 

1.86 

1.75 

1.65 

1.40 

1.25 

1.05 

.95 

.85 

.70 

.65 

.56 

.45 

.37 

.90 

.26 

0.20 
.46 
1.85 
1.95 
2.15 

' 

■ 

1 

• 

i     '*"     \"       " 

■ 

1 

1 

—  r  ""' — 

1 

1 

....... 

1 
1  

.00 

* 

1 



.00 

-  .05 

-  .10 

-  .10 

-  .10 

1 

1 

1 

■ 

i 

-  .20 

! 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

t 

• 

1 

1 

r 

1 

' 

1 

■ 1 

1 

1 

1                1 

_  _ 

.....  . 

' 

.......  .  —  ---| 

-  ,20 

1 

1 : 

liAKE  ERIE  DRAINAGE  BASIN. 

The  Lake  Erie  drainage  basin  is  conspicuous  by  the  lack  of  any 
large  streams  which  flow  through  it,  this  being  due  to  the  compara- 
tively short  distance  from  the  lake  to  the  divide  between  it  and  its 
adjacent  drainage  areas.  The  largest  stream  is  the  Maumee,  which  is 
formed  in  the  northeast  pai't  of  Indiana  by  the  junction  of  St.  Joseph 
and  St.  Mary  rivers,  and  flows  northeast,  entering  Lake  Erie  at  the 
northwest  corner  of  Ohio. 

Huron  River  is  tributary  to  the  west  end  of  Lake  Erie,  near  the 
mouth  of  Detroit  River.  The  Huron  receives  drainage  from  an  irregu- 
lar-shaped basin  having  its  greatest  length  parallel  to,  and  lying  at  a 
distance  of  25  to  30  miles  from,  Detroit  River.  This  basin  is  connected 
with  Lake  Erie  by  a  long,  narrow  valley  averaging  5  miles  in  width, 
and  extending  from  a  point  near  Ypsilanti  southeasterly  to  Lake  Erie, 
a  distance  of  28  miles.     In  this  portion  of  its  course^  a  large  part  of 
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the  total  fall  of  the  river  occurs.  The  conditions  are  thus  nearly  ideal 
for  the  development  of  water  power,  in  that  nearly  the  entire  catchment 
area,  all  the  large  tributaries,  and  an  extensive  area  affording  lake  and 
ground  storage,  lie  above  the  head  of  the  narrow  valley  referred  to. 

The  drainage  basin  below  Ypsilanti  is  flat,  the  soil  comparatively 
heavy  and  impervious,  mostly  under  cultivation,  the  ground  water 
level  being  controlled  by  means  of  numerous  drain  trenches. 

In  the  vicinity  of  Ann  Arbor  the  topography  is  very  rolling.  The 
stream  flows  through  a  broad,  flat  valley  bordered  by  abrupt  hills  100 
to  2(X)  feet  in  height.  The  channel  is  tortuous  and  changeable.' 
Numerous  abandoned  sections  remain  as  bayous.  Large  streams  issue 
from  the  morainal  hills. 

On  the  right-hand  or  southwesterly  side,  the  main  catchment  basin 
above  Ann  Arl)or  is  moderately  rolling  and  comprises  a  very  large 
percentage  of  marsh  area.  There  are  a  few  small  lakes  and  a  consid- 
erable number  of  undrained  depressions.  The  numerous  branching 
tributaries  have  been  cleaned  to  facilitate  drainage,  and  main  drainage 
channels  have  been  excavated  through  the  marsh. 

The  northerly  portion  of  the  main  catchment  basin  is  rolling  and  its 
topograph}'  complex.  The  stream  flows  through  a  series  of  lakes,  and 
the  entire  basin  is  largely  comprised  of  lakes  and  surrounding  marshes 
north  of  Dover. 

An  investigation  of  the  water  power  of  Huron  River  was  made  by 
Lyman  E.  Cooley,  C.  E.,  in  1904,  and  the  following  results  of  miscel- 
laneous measurements  of  Huron  River  have  been  collected  and  fur- 
nished b}'  Mr.  Cooley: 

Difscharge  May  7,  1898,  deduced  from  surface- velocity  raeaaurementa  in  Osborne 
mill,  by  A.  A.  Weber  and  M.  A.  Wood,  261.6  second-feet. 

Discharge  at  .\rgo  mill,  deduced  by  M.  H.  Freeman  and  F.  M.  Rademacher,  from 
average  gage  reading  at  Swift's  dam,  Ann  Arbor,  April  21  to  May  4,  inclusive,  1903, 
was  807.4  second-feet;  the  maximum  discharge  observed  during  the  summer  period 
was  1,775  second-feet. 

Discharge  at  Flat  Rock  measured  by  W.  T.  Sherman,  September  11,  1903,  688.6 
second-feet.     Water  level  above  normal. 

Dischaiye  at  Geddes  dam,  Ann  Arbor,  Mich.,  June  15,  1903,  estimated  by  L.  E. 
C<x>ley  from  depth  on  spillway  and  run  of  turbine  was  424  second-feet.  Flood  dis- 
chaiige  of  July  7,  1902,  at  Geddes  dam,  Ann  Arbor,  estimated  by  L.  E.  Cooley,  was 
5,510  second-feet. 

In  addition  to  the  above,  the  following  miscellaneous  measurements 
have  been  made  by  W.  M.  Gregory: 

August  4,  1904,  at  lower  highway  bridge,  Ann  Arbor,  discharge  134  second-feet. 
Water  surface  16.35  feet  below  top  of  iron  handrail,  75  feet  from  zero  mark  on  bridge, 
downstream  side. 

August  4,  1904,  discharge  at  Dover,  Mich.,  116  second-feet. 

During  the  winter  of  1903-1904  a  survey  of  Huron  River  was  made, 
under  the  direction  of  L.  E.  Cooley,  by  H.  B.  Alexander.     Data  were 
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obtained  at  various  dams  along  the  stream,  from  which  the  following 
data  of  discharge  have  been  computed: 

Discharge  of  Huron  River  in  tvinter  of  1903-1904- 


Name  of  dam  and  locality. 


Hudson 

Scio 

Hadson 

Ann  Arbor 

Greddes 

Do 

Peninsular  and  Dubel. 

Waterworks 

Below  waterworks 

Do 

Do 


Date. 

DU- 
chaiigre. 

Diainage 
area. 

Estimated 
dlflcharge 
at  Geddes. 

Sec.-Seet. 

Sq.  miles. 

SCC.'JcCt, 

Jan. 

27 

369 

520 

337 

Feb. 

5 

367 

683 

407 

Feb. 

17 

347 

520 

505 

Feb. 

22 

540 

724 

564 

Feb. 

26 

505 

757 

505 

Mar. 

2 

730 

757 

730 

Mar. 

3 

1,300 

795 

1,238 

Mar. 

4 

1,800 

801 

1,626 

Mar. 

8 

3,100 

801 

3,200 

Mar. 

9 

3,100 

801 

3,200 

Mar. 

10 

3,100 

801 

3,200 

Remarks. 


Thaw  on  Feb.  6. 

Thawing  Feb.  28,  29. 

Do. 
River  rising. 
Some  uncertainty. 
Freeze-up. 
Relative  stage. 
Unchanging. 
Freezing  Mar.  12-17. 


A  portion  of  the  diuinage  basin  is  shown  on  the  Ann  Arbor  sheet  of 
the  United  States  Geological  Survey  Typographic  Atlas.  The  drain- 
age areas  have  been  deduced  from  this  and  other  recent  maps.  The 
area  above  Ann  Arbor  has  formerly  been  given  as  841  square  miles. 

The  discharge  at  Bawsonville,  Mich.,  was  measured  by  surface  floats 
by  Edgar  Williams,  C.  E.,  October  10, 1904,  and  was  310  second- feet 
The  maximum  discharge  in  the  flood  of  March,  1904,  deduced  from  a 
profile  of  the  Geddes  dam  by  L.  E.  Cooley  was  4,700  second-feet. 

HURON   RIVER  AT  DOVER,  MICH. 

A  gage  was  erected  at  the  highway  bridge  at  Dover,  August  7, 1904. 
The  conditions  are  not  suitable  for  the  use  of  current  meter  at  the 
highway  bridge.  The  stream  above  this  point  is  unregulated,  and  the 
fluctuations  in  gage  heights  show  its  natural  variation.  The  gage  is 
read  and  the  record  furnished  by  F.  Burkett.  A  current-meter  meas- 
urement by  W.  M.  Gregory,  made  by  wading  near  the  gage  August  4, 
1904,  showed  a  discharge  of  116  second-feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 


HOBTON,  JOHNSON, 
JJVD  UO\T. 
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M^an  daily  ffage  height j  infeety  of  Huron  River  at  Dover ,  Mich,  ^  for  1904* 


Day. 


Augr. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


0.25 
.22 
.20 
.20 
.20 
.25 
.25 
.25 
.25 
.25 


Sept.     Oct. 


1.20 

1.10 

1.05 

1.00 

.90 

.70 

.60 

.60 

.90 

1.20 

1.20 

1.20 

1.20 

1.15 

1.15 

1.20 


I 


2.25 
2.25 
2.20 
2.20 
2.15 
2.12 
2.10 
2.16 

(«) 


'2.20 


Nov. 


Dec.fc 


1.90 
1.90 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


^pt. 

Oct. 
2.20 

Nov. 
1.80 

Dec.* 

1.20 

1.50 

1.20 

2,15 

1.80 

1.45 

1.20 

2.15 

1.80 

1.45 

1.20 

2.15 

1.80 

1.45 

1.20 

2.10 

1.80 

1.50 

1.25 

2.10 

1.80 

1.60 

1.28 

2.05 

1.75 

1.60 

1.80 

2.00 

1.75 

1.65 

1.70 

2.00 

1.75 

1.70 

1.95 

2.00 

1.75 

1.70 

2.00 

2.00 

1.70 

'1.80 

2.10 

1.95 

1.70 

1.90 

2.12 

1.95 

1.70 

1.90 

2.20 

1.95 

1.70 

2.00 

* 

1.95 

2.10 

a  No  record. 


h  Probable  ice  conditions  during  December. 


HURON   SIVEB  AT  DEXTER,  MICH. 

A  vertical  gage  scale,  divided  decimally,  was  erected  for  use  during 
low  water  just  above  the  highway  bridge  in  the  village  of  Dexter, 
September  1,  1904.  The  record  has  been  maintained  bj-  the  Washte- 
naw Electric  Company,  and  has  been  furnished  by  R.  W.  Hemphill, 
manager.  A  boat  and  cable  section  was  selected  a  short  distance  l>elow 
the  highway  bridge,  and  current-meter  measurements  have  been  made, 
as  indicated  in  the  accompanying  table.  The  gage  is  located  just  above 
a  rapid,  where  it  will  be  less  affected  by  freezing  than  elsewhere. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  tneasurements  of  Huron  River  at  Dexter y  Mich.y  in  1904- 


Date. 

Hydrographer.                 ^^ 

Mean 
velocity. 

ft.  per  tec. 

0.67 

.76 

Qage 
height. 

Discharge. 

AugiiHt  30 

September  21  .. 
(>rtober6 

Horton  and  Beebe 

H.  R.  Beebe 

Sq.feet. 
282 
274 

Feet. 
1.10 
1.14 
1.37 

Second-fed. 
189 
208 

Edgar  Williams 

0  278 

IHx'cniber  19 

C.  C.  Covert . . ." 

279 

.86 

1. 10                 241 

a  Velocity  determined  by  floats. 
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Mean  daily  gage  height,  in  feetf  of  Huron  River  at  Dexter,  Mich.,  for  1904' 


2. 
3. 
4. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


1.30 
1.40 
1.26 
1.10 
1.25 
1.15 
1.10 
1.10 
1.10 
1.15 
1.08 
1.10 
1.08 
1.02 
1.02 
1.06 


Oct. 

1.38 
1.85 
1.28 
1.30 
1.30 
1.35 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.42 
1.40 
1.35 
1.35 


Nov. 

Dec. 

1.18 

1.06 

1.15 

1.06 

1.15 

1.05 

1.15 

1.10 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15   , 

1. 15 

1.10 

1.15 

1.10 

1.15 

1.10 

1.15 

1.10 

1.16 

1.10 

1.16 

1.25 

1.15 

1.30 

1.15 

1.40  • 

1.16 

1.30  , 

1 

17 

18 

19. 

20 

21 

22. 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Day. 


Sept. 


1.06 
1.10 
1.10 
1.10 
1.0) 
1.02 
1.06 
1.02 
1.12 
1.30 
1.60 
1.68 
1.65 
1.40 


Oct. 

Nov. 

1.3$ 

1.15 

1.36 

1.15 

1.35 

1.15 

1.30 

1.15 

1.30 

1.15 

1.28 
1.25 
1.25 
1.25 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 


1.15 
1.15 
1.15 
1.15 
1.15 
1.10 
1.10 
1.10 
1.10 


Deo. 


l.a'i 
1.30 
1.25 
1.25 
1.25 
1.25 
1.10 
1.10 
1.25 
1.35 
1.30 
1.35 
1.40 

i.:vs 

1.30 


HURON   RIVER  AT  GEDDBS,  MICH. 

A  record  of  the  depth  of  overflow  at  the  dam  and  of  the  run  of  the 
water  wheels  in  the  adjacent  electric  plant  was  maintained  at  Geddes 
by  the  Washtenaw  Electric  Company,  beginning  February  1,  19(H. 
This  record  has  been  compiled  and  the  discharge  computed  by  L.  E. 
Cooley,  and  a  copy  of  the  results  furnished.  A  survey  of  the  dam 
was  made  by  R.  E.  Horton  for  the  United  States  Geological  Survey 
in  September,  1904.  New  gages  were  erected  and  the  record  has  been 
maintained  and  furnished  to  the  Survey  from  that  date.  The  crest  of 
the  dam  was  changed  in  September,  1904,  and  the  additional  data  neces- 
sary for  computation  of  the  discharge  to  the  end  of  the  year  have  not 
been  obtained.  This  gaging  station  affords  opportunity  to  determine 
the  discharge  during  low  water  both  in  summer  and  winter.  At  times, 
when  water  flows  over  the  dam,  the  discharge  is  less.certa.in. 


HORTOX,  JOHXSOX, 
AXD  IIOYT. 


] 
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M^ean  daily  difchfirtje^  in  fecofid-feet^  of  Hur<m  River  at  Gedden,  Mich,,  for  J 904. 


Da  J- 


Feb. 


Mar.   '    Apr.       May.  I  June.*    July. 


1 

a  465 

1 
2 

a  450 

3 

0  435 

4 

a  420 

5 

407 

6 

a  410 

7 

a590 

H 

a  700 

9 

676 

10 

0600 

11 

a  MO 

12 

oMO 

13 

0  590 

11 

0  520 

l.j           

o515 

16 

o510 

17  

505 

18 

0503 

19 

0  501 

20 

o500 

21 

0.530 

22 

561 

23 

0600 

24 

0560 

25 

o520 

26 

506 

27 

o500 

2S 

0536 

219 

o570 

30 

31 

■ 

1 

oeuo 

730 

1.238 

1,636 

o2,000 

«2,600 

0  3,000 

3,200 

I    3,200 

3,200 

103,160 

;o2,960 

02,500 

,o2,100 

I  o  1,700 

jol.SOO 

,o  1,000 

I     1,0H9 

1.312 

1.602 

1,602 

2.642 

2,965 

2,673 

3,585 

3.519 

3,090  ' 

3,r20 

3,734 

8,409 

3.096 


3,602 
3.066 
3,2.'>t  I 
3,000  I 
2,761  , 
2.412  ' 
2,226  I 
2,221  I 
2.211 
2,285  ' 
2,081  I 
1.977 
1,610 
1,309 
1,134 
1,215 
1,278  i 
1,228  I 
1,257  ' 

1.198  I 
1,166 
1,123  ' 
1.131  ! 
877  I 
815  I 
981 
819 
782  I 
749 
?22  , 


791 
923 
7M 
739 
819 

mi 

763 
r>H4 
466 
505 
589 
601 
Ml 
438 
450 
440 
448 
494 
410 
617 
952 
1,006 
745 
811 
713 
633 
616 
707 
749 
487 
649 


617 

559 

589  I 

652  j 

M3 

521  , 

514  I 

413 

34:i  I 

300  i 

315  I 

43H 

357  ' 

241  I 

227  ' 

217  j 

171  I 

198 

167 

156 

148 

157 

157 

138 

162 

347 

518 

396 

212 

233 


219 
210 
396 
,S37 
1H4 
176 
193 
197 
199 
278 
218 
196 
189 
186 
154 
136 
113 
146 
158 
119 
122 

98 
107 

92 
105 
134 
132 
124 
118 
102 
1W> 


Auk. 


I 


117 
111 
117 
118 
135 
136 
97 
125 
128 
119 
101 
153 
147 
155 
132 
130 
126 
127 
164 
335 
304 
292 
245 
260 
258 
233 
235 
269 
254 
213 
0254 


Sept.   Ort.    Nov. 


288 

325 

271 

222 

271 

238 

238 

222 

222 

238 

216 

222 

216 

197 

197 

191 

191 

222 

222 

222 

206 

197 

206 

197 

228 

288 

403 

436 

383 

325 


307 
307 

288  ' 
288  ' 
288  i 
307  , 
288  I 
-288 
2H8  I 
288  \ 
325  , 
325  I 
332  • 
325  ! 
307 
307 
307 

dm 

807 
288 
288 
296 
271 
271 
271 
271 
254 
254 
254 
254 
2.M 


248 
238 
288 
238 
238 
238 
238 
288 
238 
238 
238 
288 
238 
238 
238 
238 
238 
238 
238 


o  Interpolated. 
EtiimaUd  moriUdy  discharge  of  Huron  River  at  Geddes,  Mich.,  for  1904. 


Dincharg-e  in  «eoond-feet. 


Febmary 
March  .. 
April 


May 

June 

Jaly 

August 

September 

October 

November  1-19 


Month. 


Maximum. 
700 

3,7:u 

3,602 
1,006 
652 
396 
335 
43t5 
332 
248 


Minimum.  I     Mean. 


407 

525 

600 

2,  387 

722  1 

1,684 

410 

1 

656 

138 

3:^ 

92  1 

169 

97  1 

180 

191  1 

250 

254  ' 

290 

238  1 

239 

1KB  129—05- 
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HURON   RIVER   AT   FRENCH   LANDING,  MICH. 

A  temporary  gage  was  erected  at  the  Wabash  Railroad  bridge  at 
Frenchville,  and  maintained  for  a  few  weeks  during  the  low-water 
season  of  1903.  A  new  gage  was  erected  Augusts,  1904,  at  the  high- 
way bridge  at  French  Landing.  This  gage  consists  of  a  vertical  scale 
divided  decimally  attached  to  the  downstream  side  of  the  right-hand 
bridge  abutment.  The  gage  is  read  twice  each  day  bj'  F.  L.  Rohbe. 
The  record  is  furnished  by  the  Washtenaw  Electric  Company,  of  Ann 
Arbor,  Mich.  The  stream  freezes  over  in  winter,  and  when  frozen 
the  conditions  are  unfavorable  for  the  determination  of  the  discharge. 
The  right-hand  bank  is  never  overflowed.  The  highway  may  be  ovor- 
flowed  for  a  short  distance  from  the  bridge  during  extreme  freshet ><. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  h3^drographer. 

Discharge  measuremerUs  of  Huron  River  at  French  Landing,  Mwh.j  in  1903  and  j:H)4- 


Date. 


Hydrographer. 


1903. 
September  16  . .    W.  M.  (Jregory  . . . 

September  18 do 

1904. 

R.  E.  Horton 

W,  M.  Gregory  ... 
Horton  and  Beebe, 

H.  R.  Beebe 

do 


May  24 

August  2 

August  31 

September  23 
September  23 


Area  of 
section. 


Sq.fert. 
455 
500 

516 
322 
305 
352 
371 


Mean 
velocity. 


Ft.  per  see. 
1.50 
1.64 

1.51 
.61 
.88 
.96 

1.04 


Gage 
height. 


Feet. 
"1.70 
"  2.  20 

tf2.00 
&.88 
«'1.49 
ft  1.80 
ft  1.98 


Diwhargt*. 


Sfcond-fcrt. 
(is5 

824 


781 
197 
269 
337 
387 


a  Board  gage  at  Wabanh  Railroad  bridge. 

i>  Permanent  gage  at  highway  bridge  from  which  measurements  are  made. 

Mean  daily  gage  height,  in  feet,  of  Huron  River  at  French  Landing,  Mich.,  for  1904. 


Day. 

Aug. 

Sept. 

1.28 
1.58 
1.78 
1.58 
1.42 
1.45 
1.88 
1.42 
1.20 

.55 
—.70 

.30 
1.90 
1.38 
1. 15 
1.18 

Oct. 

2.60 
1.95 
1.85 
2.10 
1.78 
1.75 
1.75 
1.72 
1.90 
HV) 
2. 05 
2.10 
1.5'> 
1.8S 

2.a5 

1.62 

Nov. 

1.75 
1.75 
1.50 
1.32 
1.30 
1.28 
1.10 
1.58 
1.42 
1.15 
1.22 
1.28 
1.15 
1.00 
1.70 
1.35 

Dec.  a 

I.IM 
1.20 
1.52 
1.28 
1.00 
1.8.'> 
1.38 
1.08 
1.05 
1.22 
1.15 
1.10 
1.55 
1.45 
1.42 
1.35 

Day. 

Aug. 

1.10 
1.12 
1.22 
1.37 
.87 
1.54 
1.72 
1.50 
1.47 
1.44 
1.27 
1.10 
!.:«) 
1.44 
1.49 

Sept. 

1.20 
.88 
1.38 
1.22 
1.28 
1.68 
1.80 
1.72 
l.(iO 
2.32 
3.00 
3.12 
2. 85 
2.68 

Oct. 

Nov. 

1.22 
1.25 
1.2'2 
1.12 
1,28 
I.IkS 
1.32 
1.28 
1.28 
1.25 
1. 18 
1.35 
1.82 
1.28 

Dec.  a 

1 

17 

1.85 
2. 15 
1.65 
1.78 
1.85 
1.85 
l.W 
1.52 
1.92 
1.70 
1.58 
1.68 
1.65 
1.60 
1.22 

l.Qp* 

2 

18 

1.22 

3 

'« 

20 

1.  1*« 

4 

2. 10 

5 

1.27 

1.10 

.80 

.42 

.GO 

1.27 

1.24 

1.10 

.97 

.67 

.22 

1.22 

21 

1  4S 

6 

22 

1  4s 

/ 

23 

1.  4S 

8 

24 

l.f.'* 

9         

25 

1    -'..'4 

JO 

26 

1    .--. 

11 

27 

28 

29 

30 

31 

2.  .V> 

12 

2.  .V> 

13 

14 

— 
1  5-» 

1  H) 

15 

2.  lU 

alee  conditions  during  December, 


Morton,  joitNfioN. 

A2fb  HOTT. 


]         LAKE   ISRIS   BRAIN  AG  £    BA61N. 


67 


MURON   RIVER  AT   tlJllsROCK^  MICM. 

A  gage  Was  erected  on  August  6, 1J)04,  at  the  highway  bridge  Iwlow 
Metler's  dam  at  Flatrock.  The  gage  is  a  vertical  scale,  dividod  deci- 
mally, attached  to  the  downstream  side  of  the  left-hand  bridge  abut- 
ment. The  stream  lied  is  of  horizontal  rock  overlaid  with  sand  and 
gravel.  The  current,  aside  from  slight  eddies  and  swirls  carried  by 
the  water  from  the  dam  and  mill  above,  is  comparatively  smooth  and 
uniform.     The  gage  is  read  twice  each  day  b}'  C.  L.  Metier. 

The  stream  freezes  over  but  little  in  winter,  owing  to  the  close  prox- 
imity to  the  dam  above,  and  the  banks  are  smooth  and  are  only  over- 
flowed in  highest  freshets,  occurring  at  rare  intervals,  such  as,  for 
example,  the  flood  of  March  26,  1904,  which  overflowed  the  banks  on 
the  right' hand  side  of  the  bridge.  Flatrock  is  Ic^i^ated  about  8  miles 
above  the  mouth  of  the  stream. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  meagurements  of  Huron  River  at  Flatrock y  Mich.,  m  1904, 


Dale. 


Hydrographer. 


Augrust  1 

Augusts 

September  1 . . . 
September  23 . . 
December  20... 


W.  M.  Gregory . . , . 

do 

Horton  and  Beebe. 

H.RBeebe 

C.  C.  Ck)vert 


Area  of 
section. 


S7.  feet. 

79 

144 

168 

*  177 
159 


Mean 
vekvity. 


Ft.  per  ter. 
1.21 
1.43 
1.63 
1.68 
1.30 


Gage 
height. 


Feet. 
0.30 
.98 
1.29 
1.36 
1.20 


DIwhargQ. 

Scrmul-feet. 
95 
208 
274 
298 
209 


Jfean  daily  gage  heightj  in  feet,  of  Huron  River  at  Fla^rocky  Mich. ,  for  1904. 


Day. 

Aug. 

Sept. 

1.30 
1.13 
1.80 
1.60 
1.40 
1.30 
1.50 
1.65 
1.30 
1.20 
1.28 
1.10 
1.22 

1.25 
1.25 

Oct. 

Nov. 

Dee. 

Day. 
17 

Aug. 

Sept. 

1.10 
1.10 
1.10 
1.10 
1.20 
1.12 
1.55 
1.40 
1.55 
1.90 
2. 65 
2.  (tt 
2.62 
2. 5.5 

Oct. 

Nov. 

1.36 

1.35 

1.35 

1.30 

1.40 

1.60 

1.40 

1.30* 

1.30 

1.40 

1.  10 

i.a5 

1.50 
1.35 

Dec. 

1 

2.10 
1.70 
1.80 

i.a5 

1.65 
1.60 
1.05 
1.70 
1.75 
1.70 
1.80 
1.90 
1.80 
1.45 
1.95 
1.80 

1.40 
1.60 
1.30 
1.10 
1.30 
1.40 
1.25 
1.C5 
1.45 
1.35 
1.40 
1.46 
1.40 
1.30 
1.40 
1.40 

1.30 

1.30 

1.15  1 

1.40 

1.35 

1.60 

1.55 

1.30 

1.35 

1.40 

1.30 

1.25 

1.15 

1.75 

1.25 

1.40 

i.a5 

.95 
.05 
1.19 
1.01 
1.12 
1.00 
1.40 
1.15 
1.20 
1.25 
1.10 
.95 
1.40 
1.35 

1.40 
1.85 
1.75 
1.75 
1.75 
1.75 
1.60 
1.35 
1.65 
1.55 
1.45 
1.45 
1.45 
1.45 
1.35 

1.25 

1 
2 ' 

18 

1.46 

1 
3 

19 

1.40 

4 

'JO 

1.30 

•J  ............ 

1 
21 

1.60 

6 

0.05 

.85 

.r> 

.50 
.88 
.R2 
.    .90 
.K2 
.46 
.26 

-. 

1.35 

t  ............ 

23 

1.55 

S 

24 

1.60 

•J 

10 

25 

2r. 

].:i5 
1.15 

11 

27 

1 .  85 

12 

'» 

2. 50 

13 •. 

29 

2.10 

14 

,'JO 

2.00 

15 

31 

l.HTj 

16 
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MAUMEE  RIVER   NEAR  SHERWOOD,  OHIO. 

This  station  was  established  May  19,  1903,  by  K.  Winthrop  Pratt. 
It  IS  located  at  the  highway  bridge  2i  miles  south  of  Sherwood,  Ohio, 
and  200  feet  upstream  from  the  Cincinnati  and  Northern  Railroad 
bridge.  The  inclined  gage  which  was  established  on  the  bank  under 
the  north  end  of  the  bridge  was  destroyed.  A  regulation  chain  gage 
was  installed  in  June,  1908.  This  is  bolted  to  the  hand  rail  of  the 
bridge  on  the  upstream  side,  200  feet  from  the  south  abutment.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  28.88 
feet.  The  channel  is  straight  for  1,000  feet  above  and  500  feet  below 
the  bridge.  Both  banks  are  high  and  clean,  and  both  may  overflow 
at  extreme  high  water.  A  high-water  gage  is  painted  on  the  bridge 
abutment  at  the  north  end  of  the  bridge.  The  observer  is  George  J. 
CoflSn.  Discharge  measurements  are  made  from  the  two-span  high- 
way bridge,  which  has  a  total  length  of  300  feet  between  abutments. 
The  initial  point  for  soundings  is  the  face  of  the  south  abutment. 

The  following  bench  marks  have  been  established:  (1)  A  copper 
bolt  in  the  stepping  stone  of  the  west  wing  wall  of  the  north  abut- 
ment (stone  is  in  tier  just  below  the  top  tier).  It  is  22.30  feet  above 
the  zero  of  the  gage.  (2)  A  cut  in  the  iron  hand  rail  directly  over 
the  pulley  of  the  gage.  Its  elevation  is  29.69  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measaremenls  of  Maumee  River  near  SherwoodyOhio,  in  1904' 


Date. 


Hydrographer. 


FeV)ruary  12«  . .    R.  W.  Pratt, 
March  81 do 


May  11 <U) 

May  31 do 

Aiuriifit  18 '' do 


September  27 
Octol)er  13... 
December  3''. 


.do 
do 
do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Ga^e 
height. 

Feet. 

iSq.ftcl. 

Ft.  pence. 

Feel. 

284 

5,112 

2.45 

18.30 

282 

4,  973 

3.42 

18.50 

245 

787 

1.06 

3.34 

250 

1,022 

1.54 

4.34 

139 

212 

.61 

1.98 

244 

506 

.39 

2.20 

244 

527 

.49 

2.28 

156 

170 

.64 

1.83 

DIa- 
chaiKC. 


Sec-feet. 

12,  520 

17,000 

832 

1 ,  572 

130 

199 

25S 

109 


a  Partially  fnizcn.    Velocity  partially  estimated.    Backwater  due  to  ice  gorge  below, 
fr  Wading  at  different  section. 
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Mean  daily  gage  heighiy  infeeiy  of  Maumee  River  near  Shertvood^  Ohio,  for  1904* 


Day. 


Jan.  i   Feb. 


1 

1 

3.50 

■» 

3.40 

3 

4 

j  3.20 

8.00 

5 

6 

2.70 

2. 70 

7 

1  2.70 

8 

*  ""■••i  *•  •** 
1  2.70 

9 

10 

1 
2.70 

I  2.70 

11 

1  "~  '^ 

2.70 

12 

'  2.70 

13 

■  2.70 

14 

2.70 

15 

2.70 

16 

2. 70 

17 

1  2.70 

18 

2,70 

19 

2.70 

20 

2.70 

21 

6.90 

22 

al9.00 

23 

!  22.50 

24 

22.75 

2R 

'  20.25 

26 

19.26 

27 

18.50 

28 

29 

18.00 

17.50 

30 

17.00 

31 

1«  50 

t 

16.00 

18.00 

11.00 

10.50 

10.-20 

10.70 

12.50 

17.50 

18.50 

19.30 

19.50 

18.80 

17.40 

16.30 

14.70 

12,30 

11.50 

10.50 

9.80 

9.30 

8.70 

8.30 

8.40 

8.70 

11.00 

11.50 

11.30 

10.10 

11.30 


Mar. 


Apr. 


20.60 
21.30 
21.80 
21.00 
21.00 
21.00 
20.40 
20.90 
20.30 
19.30 
16.40 
12.20 
10.30 

9.60 

8.50 

7.20 

7.20 

6.50 

8.60 
11.70 
11.70 
12.80 
14.20 
14.00 
14.30 
18.50 
19.85 
19.65 
19.15 
18.30 

16.50  1 18.60  1 4.20 

I 


18.  HO 

18.50 

18.00 

18.00 

18.10 

17.50 

14.80 

9.60 

8.60 

8.50 

8.40 

8.00 

7.50 

7.00 

6.40 

5.80 

5.30 

4.90 

4.60 

4.30 

4.00 

3.90 

3.70 

4.20 

4.40 

10.  ao 

12.90 

11.90 

9.80 

7.90 


May.  '  June. 


I 


6.70 
5.80 
5.00 
4.70 
4.20 
3.90 
3.60 
3.30 
3.40 
3.40 
3.40 
3.20 
3.10 
3.10 
3.10 
3.00 
3.0O 
3.00 
3.00 
8.00 
8.20 
3.40 
3.50 
3.50 
3.40 
3.40 
3.50 
3.40 
3.40 
3.80 


4.70 
5.20 
4.90 
4.70 
4.90 
4.00 
3.80 
3.60 
3.40 
3.20 
3.00 
2.90 
2.80 
2.70 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.70 
3.00 
8.10 
3.20 
3.20 
3.10 
3.00 
2.80 


I 
July.     AUK. 


1 


2.80 
2.80 
2.70 
2.60 
2.60 
2.70 
2.90 
5.10 
7.60 
7.70 
7.90 
8.10 
7.50 
6.60 
5.90 
4.60 
3.60 
3.20 
2.90 
2.70 
2.60 
2.60 
2.^ 
2.50 
2.50 
2.40 
2.30 
2.30 
2.30 
2:30 
2.30 


2.30 

2.30 

2.30 

2.40 

2.40 

2.40 

2.80 

2.30 

2.20 

2.20 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10 

2.10 

2.00  ' 

2.00 

2.20 

2.30 

2.40 

3.40 

8.30 

2.90  ' 

2.80 

2.60  I 

2.60 

2.60  I 

2.40 

2.40  ' 


Sepl.  I   (K't. 


2.40  I 

2.40 

2.30  ' 

2.30 

2.20 

2.20 

2.20  \ 

2.20  ' 

2.20 

2.20  . 

2.20  ' 

2.10 

2.10 

2.10 

2.05 

2.05  I 
2.05 

2.06  I 
2.10 
2.30  I 
2.20 
2.20  ' 
2.20  ' 
2.20  I 
2.20  ' 
2.20 
2.20  I 
2.20 
2.30  I 
2.40 


2.40 
2.45 
2.40 
2.80 
2.30 
2.20 
2.20 
2. 15 
2.30 
2.40 
2.30 
2.30 
2.25 
2.20 
2.20 
2.20 
2.-20 
2.20 
2.20 
2.20 
2.15 
2, 15 
2. 15 
2.10 
2.0O 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


Nov. 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.95 
1.95 
1.95 
1.95 
1.95 
1.90 
1.90 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 


Dec. 

1.85 
1.8,5 
1.85 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.86 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.&5 
2.50 
3.65 
4.00 
4.00 


I 


o  Backwater  caufied  by  ice  gor^e. 
Note. — Ice  conditions  January  1  to  March  11,  anrl  during  I>eceniber. 
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STREAM    MEASUREMENTS    IN    1904,  PART   VI. 


[NO.  129. 


Raling  table  for  Mauviee  River  near  Sherwood^  OhiOy  from  May  19^  1903,  to  December  SI, 

1904^ 


Gage 
height. 

1 
Discharge. 

Second-feet. 

Gage 
height. 

Feel. 

Discharge.  ; 
Seeond-fect. 

(rage 
height. 

DlHC^harge. 
Secoml-feet. 

■ 

Gage 
height. 

Diseharg^^. 

Feet. 

1 

Feel. 

Second/eet. 

1.80 

80 

3.  50 

995 

5.40 

2,390 

10.00 

6, 370 

1.90 

110 

3.60 

1,065 

5.60 

2,550 

10.50 

6,870 

2.00 

145 

3.70 

1,135 

5.80 

2,  710 

11.00 

7,370 

2.10 

185 

3.80 

1,205 

6.00 

2,870 

11.50 

7,920 

2.20 

230  , 

3.90 

1,275 

6.20 

3,030 

12.00 

8,470 

2.30 

280 

4.00 

1,345 

6.40 

3,190 

12.50 

9,020 

2.40 

330 

4.10 

1,415  i 

6.60 

3,350 

13.00 

9,580 

2.50 

380 

4.20 

1,485 

6.80 

3,  510 

13.50 

10,180 

2.60 

440  1 

4.30 

1 ,  555 

7.00 

3,670 

14.00 

10,780 

2.70 

500 

4.40 

1,625 

7.20 

3,830 

14.50 

11,430 

2.80 

560 

4.50 

1,695 

7.40 

3,990 

:     15.00 

12,080 

2.90 

620 

4.60 

1,765 

7.60 

4,170 

15.50 

12,  7,'50 

3.00 

680 

4.70 

1,835 

7.80 

4,350 

16.00 

13,380 

3.10 

740 

4.80 

1,910 

8.00 

4,530 

16.50 

14,080 

3.20 

800 

4.90 

1,990 

8.50 

4,980 

17.00 

14,780 

3.30 

860 

5.00 

2,070 

9.00 

5, 430 

18.00 

16,280 

3.40 

925  ' 

5.20 

2,230 

1 

9.50 

1 

5,880 

19.00 

17,780 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
15  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  1.80  feet  and  6.20  feet.  Above  6.20  feet  the  rating  curve  is  determined 
by  one  high-water  measurement.  Above  gage  height  17.00  feet  the  rating  curve  is 
a  tangent,  the  difference  being  150  per  tenth. 

Estimated  mo7iihly  discharge  of  Maumee  River  near  Sherwood^  OhiOy  for  1903  and  1904- 

[Drainage  area,  2,190  square  miles.] 


Month. 


1903. 


January  . 
February 
March . , . 


April 

May  20-31 

June 

Julya 

August « 

September 

()ctol>er 

November 

December  1-10  ^ 


Discharge  in  second-feet. 


Run-off. 


Maximum.     Minimum 


1,205 
4,980 
620 
380 
1,695 
440 
380 
230 


Mean. 


Second-feet 

per  square 

mile. 


I 


230 
230 
110  i 
185  ■ 
280 
185 
185 
230 


756 

0.  345 

1,313 

.600 

287 

.131 

255 

.116 

689 

.315 

287 

.131 

261 

.119 

230 

.105 

Depth  in 
inches. 


0.154 
.669 
.151 
.134 
.351 
.151 
.133 
.039 


Percent} 
of  rain- 
fall. 


19 
3 
3 

18 
6 
8 


Rain- 
fall in 
inches. 


1.65 
3.91 
1.91 
5.02 
3.15 
3.56 
4.56 
4.45 
1.99 
2.56 
1.70 
2.42 


u  Discharge  July  21  to  August  4  interpolated. 


b  Riyer  frozen  December  11  to  SI. 


AND  HOYT. 


*•']        LAKE   ERIE   DRAINAGE   BASIN. 


71 


JC»tim€tird  monthly  di^ieharge  of  Maumee  River  near  Sherwood j  Ohio^  etc. — Continued. 


Discharge  in  second- feet. 


Month. 


Maxtmuni.     Minimum. 


1904. 

Janoarv  

February  

MsLTirh  12-31 

April 

Mav 

June 

July 

August 

S*?|>tenril>er. . 

October 

November . . 
Decemljer  .. 


Mean. 


Kiiii-ofT. 


Se<H)nd-feet  ,.^,,,h  i„l  Percent 


per  .•HJiiare 
mile 


19,130 

17,480 

3, 4:iO 

2,230 

4, 620 

860 

330 

355 

145 


3, 270 
1,135 
680 
380 
280 
145 
165 
145 
95 


10,400 

6,648 

1,130 

860 

1 ,  354 

313 

232 

229 

113 


inches. 


fall. 


4.  75       3.  53 
3.04     !  3.;i9 


.516 
.393 
.618 
.143 
.106 
.105 
.052 


.595 
.  438 
.712 
.165 
.118 
.121 
.058 


Rain- 
fall in 
incbcM. 


95 
18 
20 
19 


5 


4 

6 
40 


4.55 
3.  33 
6.39 
3.  58 
3.  28 
2.18 
3.74 
3.42 
3.14 
1.87 
.14 


Note. — River  frozen  during  omitted  perimls  1904. 

TIFFIN   RIVER  NEAR   DEFIANCE,  OHIO- 

ThiH  station  was  established  May  19,  1903,  by  R.  Winthrop  Pratt. 
It  is  located  at  the  highway  bridge  on  the  new  road  to  Evansport,  one- 
half  mile  al>ove  the  settlement  of  Brunnesburg,  and  3  miles  by  river 
above  the  center  of  the  city  of  Defiance,  Ohio.  A  standard  chain  gage 
is  located  on  the  upstream  handrail  of  the  bridge,  about  100  feet  from 
the  initial  point  for  soundings.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  28.00  feet.  The  gage  is  read  once  each 
day  by  F.  A.  Goddard.  Discharge  measurements  are  made  from  the 
single-span  highway  bridge  140  feet  long  between  abutments.  The 
initial  point  for  soundings  is  the  face  of  the  south  abutment.  The  chan- 
nel is  somewhat  curved,  but  the  section  is  at  right  angles  to  the  direc- 
tion of  the  current.  The  velocity  is  sluggish  at  low  stages  at  the 
regular  section,  but  can  be  measured  by  wading  a  short  distance  below 
the  bridge.  The  bed  of  the  stream  is  composed  of  gravel  and  rock, 
with  deposits  of  silt  at  the  sides  of  the  channel.  Both  banks  are  high; 
the  right  bank  is  not  liable  to  overflow,  but  the  left  will  overflow  at 
extreme  high  stages  on  account  of  a  low  place  in  the  road.  The  bench 
mark  is  a  cut  on  the  upstream  corner  of  the  north  abutment.  Its  ele- 
vation is  23.82  feet  above  gage  datum. 
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STftBlAl^  MfiASUllEMEKTS   IK   1904,  VA'&T!   VI. 


ivo.  1211. 


■ 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meamiremerits  of  Tiffin  River  near  Defiance,  Ohio,  in  1904. 


Date. 


February  12  « 
March  31 ... . 
May  11 

August  18  ft  . . 
Beptember  27 
October  13... 
December  3  b 


Hydrographer. 


R.  W.  Pratt. 

do 

....do 

do 

....do 

....do 

do 


Width. 


Fret. 
128 
130 
99 
45 
90 
91 
42 


Area  of 
section. 


Sq.  feet. 

1,341 

1,639 

335 

74 

234 

242 

36 


Mean 
veloeity. 


Ft.  per  »cc. 
2.01 
2.67 
.71 
.49 
.21 
.25 
.78 


Gage 
height. 


FcH. 
11.80 
14.00 
3.44 
2.40 
2.52 
2.60 
2.32 


Dis- 
charge 


See.-/ett. 
2,700 
4, 378 
238 

."SO 
61 


alee. 


b  Wading  at  different  seetion. 


Meayi  daily  gage  height,  in  feet,  of  Tiffin  River  near  Defiance,  Ohio,  for  1904- 


Day. 

Jan. (I 

3.50 
3.40 

Feb.a 

6.80 
6.20 
6.70 
6.30 
6.00 
6.60 

12.80 
14.00 
13.80 
12.60 
11.80 
11.05 

8.80 
7,60 
6.50 
5.70 
5.50 
5.00 

4.90 
4.90 
5.60 
5.70 
6.00 
5.60 

13.30 


Mar.n 

20.50 
20.80 
17.40 
15.40 
14.05 

13.30 
13.90 
12.80 
12.00 
11. 60 
11.20 

9.00 

7.70 

6.70 

6.10 

6.70 

6.30 

9.00 

11.20 

12.60 

13.50 

13.10 

13.00 

17.60 

19.  no 

18.00 

15.00 

12. 70 

14.00 

Apr. 

16.20 

17.20 

17.60 

15.30 

13.50 

10.20 

9.-20 

7.20 

7.00 

8.00 

7.50 

■ 

7.20 
6.90 
6.30 
5.70 
5. 40 

4.60 
4.60 
4.40 
4.20 
4.10 
4.00 

4.50 
6.50 
8.50 
7.00 
6.40 
5. 70 

1 
May. 

5.40 
4.50 
4.10 
3.90 
3.60 
3.50 
3.40 

3.20 
3.20 
3.30 
3.30 
3.40 
3.30 



3.20 

3.10 
3.10 
3.10 
3.50 
3.80 

3.90 
3.80 
3.60 
3.20 
3.10 
3.00 
3.00 
3.10 
5.30 

June. 

July. 

2.50 
2.50 

2.50 
2.50 
2.50 
3.00 
4.50 
6.40 

6.30 
6.60 
4.70 
4.00 
3.60 
3.00 

2.60  ' 

2.50 

2.70 

2.70 

2.90 

2.70 

2.50 
2.50 
2.40 
2.40 
2.50 
2.50 

Aug. 

3.00 
2.70 
2.70 
2.50 
2.50 
2.40 



2.40 

2.40 
2.30 
2.30 
2.40 
2.40 

2.60 
2.40 
2.60 
2.40 
2.40 
2.55 

4.20 
3.70 
3.50 
3.10 
3.00 
2.85 

2.80 
2.70 
2.60 

Sept. 

2.50 
2.50 
2.50 

2.50 
2.40 
2.40 
2.40 
2.40 
2.40 



2.40 

2.40 
2.40 
2.40 
2.40 
2.40 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

2.50 
2.50 
2.70 
3.10 
3.20 
....... 

Oct. 

2.90 

3.15 
3.10 
2.70 
2.55 
2.60 
2.50 



2.50^ 

2.  .55 

2.60 

2.60 

2.60 

2.60 

2.65 
2.  GO 
2.50 
2.50 
2.40 
2.50 

2.45 
2.45 
2.45 
2.50 
2.50 
2.50 

2.50 

Nov. 

2.50 
2.50 
2.45 
2.50 
2.50 

2.40 
2.40 
2.40 
2.50 
2.60 
2.50 

Deo. 

1 

5.50 
5.00 
4.70 
4.30 

3.90 
3.70 
3.50 
3.20 
3.10 
2.90 

2.80 
2.70 
^  2.60 
2.60 
2.50 
2.50 

2.50 
2.60 
2.60 
2.60 
2.60 
2.60 

•  2. 50 
2.  (X) 
2.50 
2.50 

2. 40 

2 

3 

2.  -X't 
2.oU 

,4 

5 

3.30 
3.20 
3.W 
3.10 
3.10 
3.10 

6 

7 

8 

9 

10 

11 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

4.60 

12.00 

17.10 

17.80 

12 

'>2..VJ 

13 

14 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

15 

16 

17 

2.35 

18 

19 

20 

21 

2.40 
2.40 
2.40 
2.40 
2.40 
2.4b 

2.40 
2.40 
2.40 

22 

23 

24 

2..=^ 

25 

14.70 
13.70 
12.50 
10.90 
9.20 
8.10 

26 

2.70 

27 

2.W 

28 

4.80 

29 

4..« 

30 

4.  til) 

31 

4.15 

alee  conditions  January  1  to  March  10. 


<> River  frozen  December  12  to  31. 


Note.— During  frozen  period  gage  read  to  water  surface. 
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Rating  table  for  Tiffin  River  near  Defiance^  Ohio,  from  January  1  to  December  Sly  1904. 


height. 

1 

DiiH'hargc.  , 

Gage 
height 

Dificharge. 

Qage 
heiKht. 

Difli^harge. 

1     Oage 

1     height. 

1 

Discharge. 

Furl. 

Secowi-fert. 

Fed. 

Secoml-feet. 

Feet. 

Stffmd'feei. 

/Vrt. 

Second-feet. 

2.30 

24  ! 

4.10 

484 

5.80 

1,034 

9.00 

2,200 

'2.40 

r        33 , 

4.20 

515 

1      5.90 

1,068 

9.50 

2,4(X) 

2.50 

46  ' 

4.30 

546 

6.00 

1,102 

,     10.00 

2,600 

2.60 

64  1 

4.40 

578  , 

6.20- 

1 

1,172 

10.50 

2,811 

2.70 

88  , 

4.50 

610 

1      6.40 

1,242 

'     11.00 

3,035 

2.80 

114  , 

4.60 

W2; 

6.60 

1, 312 

,     11.50 

3,260 

2.90 

140 

4.70 

674 

6.80 

1,382 

12.00 

3,485 

3.00 

167 

4.80 

706 

7.00 

1,454 

12.50 

3,710 

3.10 

194' 

4.90 

7:«  ! 

7.20 

1, 526 

13.00 

3, 935 

3.20 

221 

5.00 

770  ' 

7.40 

1,598 

!     13.50 

4,160    1 

3.30 

249  1 

5.10 

803 

7.60 

1,670 

1     14.00 

4,;^5   1 

3.40 

277 

5.20 

836  1 

7.80 

1,742 

15.00 

4,835 

3.50 

306 

5.30 

869 

8.00 

1,814 

16.00 

5,285 

3.60 

335 

1 

5.40 

902 

8.20 

1,890 

i     17.00 

5,735 

3.70 

364 

5.50 

935  1 

8.40 

1,966 

'     18.00 

6,185 

3.80 

393 

5.60 

968 

8.60 

2,044 

'     19.00 

6,635 

.  3.90 

423 

5.70 

1,001 

8.80 

2,122 

1     20.00 

7,085 

4.00 

453 

1 

• 

i 
1 

• 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon  12 
discharge  measurements  made  during  1903  an<l  1904.  It  is  fairly  well  defined  between 
gage  heights  2.3  feet  and  3.1  feet,  and  poorly  defined  above.  A  single  high-water 
measurement  at  gage  height  14.0  feet  determines  the  upper  jwrt  of  the  curve.  Above 
gage  height  10.6  feet  the  rating  curve  is  a  tangent,  the  difference  being  45  per  tenth. 

EiUirmUed  monUdy  discharge  of  Tiffin  River  near  Defiance ,  OhiOf  for  1904. 

[Drainage  area,  748  square  milefi.] 


Discharge  in  second-feet. 


Month. 


March  11-31 

April 

May 

June 

July 

August 

September- . 

October 

November . . 


Run -off. 


6,860 

6,960 

902 

935 

1,242 

515 

221 

208 

46 


1,001 
453  I 
167  i 

< 

33  I 
24  1 
33  i 
33 
33 


3,730 
1,865 
328 
209 
270 
109 
49.7 
68.6 
36.7 


Second-feet 

per  souare 

mile. 


4.99 
2.49 
.439 
.279 
.361 
.146 
.066 
.092 
.049 


Depth  In 
inches. 


3.90 
2.78 
.506 
.311 
.416 
.168 
.074 
.105 
.055 


NoTK.— DiNcharge  interpolated  for  missing  days.     River  frozen  January  1  to  March  10,  also  during 
December. 
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STREAM   MEASUREMENTS   IK   1904,  PART   VI. 


{so.    120. 


BLACK    RIVER   NKAR   ELYRIA,  OHIO. 

This  station  was  established  May  23,  1903,  by  R.  Winthrop  Pi-att, 
the  object  being  to  furnish  data  for  the  water  supply  of  near-by  towns. 
The  station  is  located  at  the  Niel  Avenue  Bridge,  about  5  miles  from 
the  center  of  the  city  of  Elyria,  Ohio.  The  original  gage  consisted  of 
an  inclined  1  by  6  inch  board  set  on  edge  in  the  bank  and  secured  to 
long  stakes,  and  a  vertical  section  nailed  to  stakes  driven  in  the  ground. 
The  inclined  section  reads  from  zero  to  5  feet  and  the  vertical  section 
from  5  to  12  feet.  A  regulation  chain  gage  has  been  installed  to  replace 
the  rod  gage  first  established.  The  length  from  the  end  of  the  weight 
to  the  marker  is  24.67  feet.  The  gage  is  read  once  each  day  by  N.  L. 
Durfee.  Discharge  measurements  are  made  from  the  single-span 
highwa}^  bridge.  The  initial  point  for  soundings  is  the  face  of  the  west 
abutment.  The  bed  of  the  stream  is  a  rock  ledge,  and  there  is  but  one 
channel.  The  current  is  sluggish  at  low  stages  at  the  regular  section, 
but  may  be  measured  by  wading  500  feet  below.  The  channel  is  straight 
for  300  feet  above  and  200  feet  below  the  bridge.  The  right  bank  is 
fairly  high,  and  overflows  only  in  extreme  floods.  When  this  occuin 
a  large  adjacent  field  is  generally  flooded.  The  left  bank  is  a  high, 
rocky  bluff,  from  75  to  100  feet  in  height,  which  can  not  overflow. 

The  following  bench  marks  have  been  established:  (1)  A  wire  nail  in 
the  root  of  a  double  tree  which  is  in  line-with  the  center  of  and  38  feet 
west  from  the  west  end  of  the  bridge.  Its  elevation  is  28.74  feet  above 
gage  datum.  (2)  The  top  of  the  flange  of  the  fifth  floor  beam  from  the 
west  abutment  on  the  downstream  end  (almost  under  the  pulley  of  the 
gage).  Its  elevation  is  22.56  feet  above  gage  datum.  The  elevation 
of  the  center  of  the  pulley  is  24.67  feet  above  gage  datum.  The  drain- 
age area  at  this  station  is  417  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E,  Johnson,  jr.,  district  hydrographer. 

Dincharge  measurements  of  Black  River  near  Elyria^  Ohio,  in  1904' 


Date. 


March  9 

May  17 

June  22 

June  22 

July  6 

Julv28 

August  11... 
Octol:)er4... 
November  4 


Hydri)grapher. 


R.  W.  Pratt. 

do 

do 

....do 

....do  

....do  

....do 

....do 

....do 


Width. 

Feet. 
79 
63 
35 
35 
80 
41 
34 
35 
33 


Area  of 
sectltm. 


Sq./cet. 
188 

66 
20 
19 
246 
24 
14 
17 
13 


Mean 
vel<x;ity. 


Ft,,  per  9CC. 
3.68 

1.03 
.59 
.58 
3.63 
1.04 
.59 
.60 
.22 


Gafi^e 
heiRht. 


Feet. 
3.  55 
1.70 
1.15 
1.15 
4.11 
1.28 
1.05 
1,  14 
.96 


Discbarge. 

Second-ft'ct. 
691 
a6S 
12 
11.4 
894 
25 
8.2 
10.5 
2.8 


1 


u  Channel  changed. 
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Afifrifi  dailij  gage  height ^  in  feety  of  Black  River  near  Elyriay  OhiOy  for  1904* 


Day. 


Jan.      Feb. 


I. 


6. 


8. 

9. 
10. 
11- 
12. 
l:i. 
II. 
15. 
16. 
IT. 

9 

IH. 

19. 
30. 


2.00 
1.90 
l.W) 
l.HO 
1.80 
1.80 
1.70 
1.70 
1.60 
1.60 
1.50 
1.50 
1.40 
1.40 
1.30 
1.30 
1,50 
1.30 
l.TiO 
2,90 


Mar.      .\pr.      May. 


21 ,  11.50 

'22 18.50 

23 15.60 

24 ;  10.50 


•25. 

2»;. 

27. 
2S. 
29. 
S). 
31. 


6.10 

4.50 

2.80 

3.40 

3.20 

3.00  ' 

2.80  ' 


2.80 
2.70 
2.60 
2.90 
4.20 
2.70 
12.20 
10.60 
8.20 
5.10 
4.90 
3.90 
3.90 
3.80 
2.60 
2.50 
2.30 
2.20  , 
2.20  I 
2.10  , 
2.20  I 
3.20  I 
8.90  , 
8.50 
3.30  i 
3.10 
2.60 
2.40 
7.60 


13.  GO 
6.50 
8.90 
9.40 
5.90 
4.70 
4.40 
4.10 
3.50 
2.90 
2.40 
2.40 
2.30 
2.20 
2.00 
1.90 
1.50 
4,10 
5.20 
3.90 
3.90 
3.50 
3.40 
4.50 
4.00 
11.90 
12.20 
7.50 
4.60 
2.40 
4.80 


12.20 
13.40 
7.80 
3.70 
2.50 
2.40 
2.20 
2.10 
2.10 
2.50 
2.40 
3,10 
2.50 
2.80 
2.20 
2.10 
2.00 
1.90 
1.90 
1.80 
1.50 
1.30 
1.20 
1.20 
2.20 
3.10 
4.50 
4.10 
4.50 
4.40 


4.60 
3.70 
2.60 
2.10 
1.60 
1.20 
1.10 
1.00 
1.00 
1.60 
1.60 
1.40 
1.40 
1.40 
1.60 
1.60 
1.50 
1.90 
2.10 
2.10 
1.80 
1.60 
1.40 
1.90 
1.70 
2.00 
2.10 
2.00 
2.00 
2.70 
5.80 


June. 

8.70 
8.10 
5.10 
3.20 
2.70 
2.60 
2.60 
2.40 
1.90 
1.70 
1.50 
1.60 
1,40 
1.40 

1.30 
1.40 
1.30 
1.'20 
1.20 
1.30 
1.20 
1.20 
1.20 
1.10 
1.10 
1.00 
1.10 
1.10 
1.10 


July.  ,  Aug.  I  Sept 


I 


1.00 
1.00 
1.40 
1.40 
1.90 
4.20 
8.70 
5.90 
3.40 
2.30 
2.40 
2.40 
1.90 
1.60 
1.40 
1.30 
1.5W 
1.20 
1.20 
1.10 
1.70 
1.80 
1.70 
1.60 
1.50 
1.40 
1.30 
1.20 
1.10 
1.10 
1.00 


1.00  I 
1.10  ! 
1.10 
1.00  ! 
1.00  , 
1.00  I 
.90' 
.90  I 
1. 00  ' 
l.UO  I 
1.20  , 
1.70  j 
1.80 
1.70  ' 
1.70 
1.60  I 
1.60  I 
1.60  I 
1.80  , 
1.90  I 
1.90  ; 

1.80 

I 
1.80 

1.70  ' 

1.70  ' 

1.50  . 

1.40  I 

1.40 

1.30  ' 

1.20  ' 

1.20  ! 


1.30 

1.30 

1.20 

1.10 

1.10 

1.10 

1.00 

1.00 

hOO 

1.00 

.90 

1.10 

1.10 

1.20 

1.25 

1.20 

1.20 

1.15 

1.15 

1.15 

1.10 

1.05 

.90 

.90 

.95 

1.20 

1.05 

.90 

.90 

.90 


Oct.      Nov.  I  Dec. 


1.10 
1.20 
1. 15 
1.10 
1.10 
1.05 
1.00 
1.00 
.90 
.90 
1.01 
1.02 
1.15 
1.15 
1.01 
1.01 
1.02 
1.02 
1.16 
1.16 
1.05 
1.00 
1.00 
1.03 
1.03 
1.02 
1.02 
1.01 
1.01 
l.O) 
1.06 


1.00 
1.00 
1.05 
1.05 
1.00 
.90 
.90 
.90 
1.00 
1.00 
1.00 
1.60 
1.50 
1.50 
1.40 
1.40 
1.60 
1.70 
1.80 
1.80 
1.70 
l.CO 
l.fiO 
1.70 
1.80 
1.90 
1.90 
1.85 
1.80 
1.70 


1.40 
1.30 
1.20 
1.20 
1.20 
1.10 
1.00 
1.10 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.40 
1.40 
1.50 
1.40 
'•1.40 
1.50 
1.50 
1.40 
1.40 
1.40 
1.45 
1.60 
2.50 
2.60 
2.50 
2.30 
2.40 


alee  condition.M  January,  February,  and  March,  and  also  December  19  to  31. 
CUYAHOGA   RIVER  AT  INDEPENDENCE,  OHIO. 

This  station  is  located  on  a  single-span  highway  bridge  at  the  town 
of  Independence,  10  miles  south  of  Cleveland,  Ohio,  and  4  miles  south 
of  the  gaging  station  formerly  located  on  the  highway  bridge  between 
Brooklyn  and  Newburg.  It  was  established  at  this  point  September 
21, 1903.  The  observer  is"  W.  H.  Rupp.  The  initial  point  for  sound- 
ings is  the  face  of  the  eastern  abutment.  The  gage  is  a  regulation 
chain  gage  bolted  to  the  hand  rail  of  the  bridge  on  the  downstream  side, 
100  feet  west  of  the  initial  point.  The  length  from  the  end  of  the  weight 
to  the  back  of  the  ring  is  26.84  feet.  The  conditions  at  this  point  are 
generally  favorable,  though  the  current  at  low  water  is  sluggish,  and 
in  the  center  there  is  the  remains  of  an  old  pier  used  in  the  support  of 
a  former  two-span  bridge. 

The  following  bench  marks  have  been  established:  (1)  A  cross  cut  on 
the  northeast  corner  of  the  top  stone  of  the  northerly  wing  wall  of  the 
west  abutment;  elevation,  23.65  feet  above  gage  datum.     (2)  A  cross 
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cut  on  the  southwest  corner  of  the  top  stone  of  the  southerly  wing  wall; 
elevation,  22.58  feet  above  gage  datum.  (3)  The  top  of  the  inside 
eyebeam  of  the  lower  choixl,  downstream  side,  at  a  point  10()  feet  we^t 
of  the  initial  point;  elevation,  23.95  feet  above  gage  datum.  Elevation 
of  the  center  of  the  pulley  is  26.18  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurenieriis  of  Cuyahoga  Rirer  at  Independence ^  Ohio,  in  2904- 


Date. 


March  7 . 

Aprill5..... 

Mavis 

June  25 

July  27...... 

August  11 

Septei^ber  16 

October  5 

November  5  . 
December  7.. 


Hydrographer. 


Width. 


R.  W.  Pratt 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Area  of 
section. 


102 
78 
70 
68 
71 
76 
62 
62 
62 
64 


Sq.feet. 
1,183 
397 
286 
293 
268 
276 
229 
239 
244 
262 


Mean 
velocity. 


Fi^  per.  sec. 

4.41 

2.40 

1.15 

1.33 

1.27 

1.52 

.42 

.52 

.39 

.57 


Gage 
height. 


14. 65 
7.05 
5.63 
5.52 
5.45 
5.61 
4.98 
5.10 
5.00 
5.15 


Oiscbarge. 

Second-fed. 

5,230 

«a52 

''.S30 

390 

341 

420 

<^125 
rf91 
150 


o  No  flow  In  canal.         ^ Canal,  32  second-feet.         <^Canal,  78  second-feet.         dCanal,  67  second-feet. 
Mean  daily  gage  fieight,  in  feet,  of  Cuyahoga  River  at  Independence,  Ohio,  for  1904- 


Day. 


-I 


1 

2 

3 

4 

6 

6 

7.... 

8 

9 

10 

11 

12. 

13 !    6.60 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Jan. 

Feb. 

5.70 

11.70 

5.70 

10.70 

5.60 

10.70 

5.50 

10.00 

6.50 

9.70 

5.40 

9.70 

5.40 

12.00 

5.60 

12.00 

5.50 

12.00 

5.40 

12.00 

5.40 

12.00 

5.40 

12.00 

6.60 

12.00 

5.50 

12.00 

5.60 

12.00 

5.60 

12.00 

Mar.     Apr.  '  May. 


5.60 
5.60 
5.50 
5.60 
11.00 
11.00 


12.00 
12.00 
12.00 
12.00 
11.00 
11.00 


17.00 

17.00 

17.00 

17.00 

17.00 

14.00 

14.00 

10.40 

9.90 

9.50 

8.60 

7.80 

7.30 

6.90 

6.80 

6.30 

9.30 

9.40 

9.20 

8.70  1 

8.60 

10.80 


June. '  July. 


16.30 
15.10 
13.40 
11.50 
10. 10 
9.10 
8.20 
8.70 
8.30 
7.90 
7.90 
7.80 
7.80 
7.30 
7.00 
6.80 
6.60 
6.50 
6.40 
6.20 
6.10 
6.00 


8.70 
8.40 
8.00 
7.40 
7.0O 
6.50 
G.20 
6.10 
6.00 
6.00 
5.90 
5.90 
5.80 
5.60 
5.70 
5.70 
5.60 
5.60 
6.50 
6.50 
6.10 
6.50 


11.20 
14.80 
13.80 
12.00 
10.40 
8.90 
7.90 
7.00 
6.50 
6.50 
5.90 
5.90 
5.80 
7.10 
5.70 
5.60 
5.55 
5.30 
5.70 
5.30 
5.70 
5.10 


5.30 
6.60 


Sept.     Oct. 


Nov. 


Dec, 


6.00 
5.80 
5.80 
5.80 
5. 30 
5.30 


5.50 

5.10 

4.95 

5.10 

5.05 

6.70 

5.10 

4.90 

5.06 

5.10 

5.60 

5.10 

4.90 

5.00 

4.75 

5.30 

6.10 

'    6.10 

5.15 

4.70 

5.20 

5.10 

5.10 

5.00 

4.75 

5.10 

5.05 

6.05 

5.06 

5.00 

5.10 

5.20 

5.00 

4.90 

5.15 

4.90 

5.00 

5.10 

5.10 

«5.00 

5.10 

5.00 

5.10 

6.05 

f>.  10 

5.10 

5.00 

5.00 

6.06 

5.00 

5.60 

4.90 

4:95 

6.10 

5.00 

5.20 

4.90 

6.10 

5.10 

4.90 

5.10 

5.10 

5.10 

6.16 

5.05 

5.60 

6.10 

5.16 

6.00 

5.00 

5.20 

5.05 

6.10 

5.20 

5.00 

5.20 

6.00 

6.05 

5.10 

5.00 

5.20 

4.96 

4.96 

5.10 

5.00 

5.10 

4.90 

4.95 

5.15 

5.00 

4.90 

4.90 

4.90 

5.06  ' 

5.00 

5.30 

4.80 

4.95 

5.10 

5.00 

5.30 

4.90 

4.96 

4.95 

5.00 

5.20 

4.90 

5.00 

5.00 

5.00 

°"^2' hott!'*'"']      XjAkh  ebie  bbainaoe  basin. 
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Mean  daily  ffage  height,  infeetf  of  Cuy<ihoga  Rir^  at  Independence^  Ohhf  ete. — Cont'd. 


Day. 


Jan.  I  Feb. 


23 12.00 

2* 12.00 

25 [  12.00 

•J6 ;  12.00 

27 12.00 

•» I  12.00 

29 1  12.00 

30 12.00 


11.00 
11.00 
11.00 
11.00 
10.80 
11.00 
16.00 


Mar. 

9.60 
9.00 
16.30 
15.20 
12.10 
11.60 
10.60 
11.10 


31. 


11.80   1  11.00 


Apr. 
6.20 

May. 

June. 

6.50 

5.70 

.  6.20 

7.50 

6.70 

7.80 

7.30 

5.60 

7.00 

7.00 

5.30 

7.40 

10.40 

5.20 

7.80 

8.80 

5..'i0 

8.80 

8.20 

5.40 

8.90 

7.90 

5.90 

11.00 

• 

July.     Aug.  '  Sept.     (X-t.      Nov.  '  Dec 


6.30 
5.80 
5.53 
5.60 
5.60 
5.90 
5.50 
5.50 
5.50 


5.80 
5.50 

5.ao 

5.50 
5.30 
5.20 
5.20 
5.15 
5.05 


4.85 
4.85 
4.90 
4.85 
5.10 
5.10 
5.00 
4.85 


6.10 
6.00 
5.20 
5.20 
5.10 
5.05 
5.05 
5.00 
4.80 


5.05 
5.10 
4.80 
4.90 
4.8.*^ 
4.90 
5.06 
5.15 


5.10 
5.15 
5.40 
5.55 
8.75 
7.66 
6.55 
5.85 
5.35 


a  River  frozen  December  8  to  ^ 
KciTK.~-Hlgh  water  January  21  to  March  5  cauaed  by  ice  gorge  below  station. 

Rating  table  for  Cuyahoga  River  ai  Independence,  Ohio,  from  September  SI,  1903,  to 

AuguM  2S,  1904. 


G«ge 
height. 

Discharge. 

Qage 
height. 

Dischaige. 
Second-feet. 

Gage 
!   height. 

Discharge. 
Second-feet. 

Gage 
height. 

FM. 

DiM^harge. 

FeeL 

86C09Ul-/fet. 

Feet. 

Feet. 

Second-fed. 

4.40 

56 

6.00 

550 

7.60 

'  1,178 

10.20 

2,408 

4.50 

82 

6.10 

586 

7.70 

1,220 

10.40 

2, 516 

4.60 

109  ^ 

6.20 

] 

623 

7.80 

1,263 

10.60 

2,624 

4.70 

137 

1      6.30 

^  ' 

7.90 

1,306 

10.80 

2,734 

4.80 

166 

6.40 

698 

8.00 

1,350 

11.00 

2,845 

4.90 

195 

6.50 

736  1 

8.20 

1,439 

11.50 

3,137 

5.00 

225 

6.60 

774 

8.40 

1,530 

12.00 

3,445 

5.10 

255  ! 

6.70 

812  ' 

8.60 

1,622 

12.50 

3,765 

5.20 

286 

6.80 

852 

8.80 

1 

1,  715 

13.00 

4,090 

5.30 

317 

6.90 

892 

9.00 

1,809 

13.50 

4,424 

5.40 

349 

7.00 

932 

9.20 

1,903 

14.00 

4,770 

5.50 

381 

7.10 

972 

9.40 

1,999 

14.50 

5,120 

5.60 

414  ' 

7.20 

1,012 

9.60 

2,096 

15.00 

5,470 

5.70 

447 

7.30 

l,a53 

9.80 

2,196 

16.00 

6,170 

5.80 

481 

7.40 

1,094 

10.00 

2,300 

17.00 

6,870 

5.90 

515 

7.50 

1, 136 

The  above  table  is  applicable  only  for  open-channel  conditionB.  It  is  based  upon 
10  discharge  measarements  made  durins:  1903  and  1904.  It  is  well  defined  between 
gage  heights  4.70  feet  and  7.05  feet.  The  table  has  been  extended  beyond  these 
limits.  One  flood  measurement  at  gage  height  14.65  determines  the  upper  part  of  the 
cur\'e.  Above  gage  height  13.7  feet  the  rating  curve  is  a  tangent,  the  difference 
being  70  per  tenth.  Some  change  seems  to  have  occurred  in  the  channel  between 
August  11,  1904,  and  September  16,  1904.  The  above  table  has  ])een  applied  to  the 
medial  date  of  August  24,  1904.  The  table  following  has  been  made  for  the  remain- 
ing portion  of  the  year. 
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Hating  table  for  Cayahoga  Ricer  at  Independence^  Ohio^fram  Augnd  gi  to  tkcemlter  Sit 

1904* 


height. 

Diwharge. 
Secimd-feci. 

Gage 
height. 

Feet. 

Discharge. 

Qage 
heiglit. 

DiHcharge. 

Gage 
height. 

,  Difacharge. 

Pert. 

SfTotid-feei.  \ 

/V-d. 

Second'/eet. 

Sfcnnd-/f*t 

4.80 

37 

5.20 

157 

5.50 

252 

5.80 

.352 

4.90 

66 

5.30 

188 

5.60 

285 

5.90 

386 

5.00 

96 

5.40 

220 

5.70 

318 

6.00 

421 

5.10 

126 

t 

The  above  table  is  applicable  only  for  ojien-ohannel  conditions.  It  is  baaed  upon 
3  discharge  measurements  made  during  1904,  and  parallels  the  curve  for  the  first 
part  of  the  year.    This  table  is  but  a  rough  approximation. 

Estimated  monthly  discharge  of  Cuyahoga  River  at  Independence^  Ohio,  for  1903  and  1904, 

[Drainage  area,  698  square  miles.] 


Month, 


September  21-30 

October 

November  «^.,,. 


1903. 


1904. 


March  11-31 . 

April , 

May , 

June , 

July& , 

August 

September 

October 

November 

December  1-7. 


Discharge  Jn  pecopd-feet. 


Maximum.     Minimum.  ;    Mean, 


195 
3,077 
2,248 

6,380 

6,380 

2,845 

5,330 

774 

812 

157 

157 

157 

142 


109 
66 
56 

660 

550 

414 

255 

317 

111 

37 

37 

37 

10 


I 


160 
472 
337 

2,342 

1,641 

959 

1,094 

546 

288 

92.7 

104 

109 

76.1 


a  Discharge  Interpolated  November  4  to  6, 1908. 
b  Discharge  interpolated  July  3  to  16, 1904. 

Note. — The  above  estimates  do  not  include  the  canal,  which  parallels  the  river. 
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I.AKE  ONTARIO  DRAINAGK  BAHIN. 

Lake  Ontario  drainage  ba.sin  comprises  an  area  of  about  one-fourth 
of  the  State  of  New  York.  The  principal  streams  that  drain  this  area 
arc  the  Oswego  River,  formed  by  the  Seneca  and  Oneida  rivers,  which 
drain  the  chain  of  lakes  in  central  New  York;  the  Genesee,  Salmon, 
and  Black  rivers.  The  upper  part  of  the  dminage  basin  is  mostly  hilly 
pasture  land,  the  lower  part  gently  rolling,  cultivated  land. 

OAK  ORCHARD  CREEK  NEAR  MEDINA,  N.  Y. 

Oak  Orchard  Creek  drains  a  swampy  plateau  having  an  elevation  of 
iMn)  to  650  feet,  lying  in  an  easterly  and  westerly  direction,  south  of 
Medina  and  Albion,  N.  Y. 

At  the  we^stern  border  of  this  swamp  the  stream  turns  northerly, 
crosses  Erie  Canal  at  Medina,  and  enters  Lake  Ontario  at  Point 
Breeze.  The  creek  and  its  watershed  are  shown  on  the  Albion, 
Medina,  Ridgeway,  and  Oak  Orchard  sheets  of  the  United  States 
Geological  Suney  Topographic  Atlas.  The  original  Tonawanda 
Swanip  had  two  outlets,  the  eastern  end  draining  into  Sandy  Creek 
near  Holly,  N.  Y.,  and  the  western  end  being  tributary  to  Tonawanda 
Creek. 

In  1824  a  channel  was  cut  across  the  western  end  of  the  Tonawanda 
Swarap  entering  Oak  Orchard  Creek,  the  object  being  to  divert  a  por- 
tion of  the  flow  of  Tonawanda  Creek  to  feed  the  long  level  of  Erie 
Canal  extending  from  Lockport  to  Rochester.  This  feeder  channel 
intercepts  the  drainage  from  a  portion  of  Tonawanda  Creek  watershed, 
including  Whitney  Creek,  a  small  tributary.  The  flow  from  the 
diverting  dam  on  Tonawanda  Creek  into  the  feeder  channel  is  con- 
trolled by  gates  and  is  cut  off,  except  during  the  season  of  canal 
navigation. 

Water  brought  from  lower  Tonawanda  Creek  and  from  Lake  Erie 
through  the  Erie  Canal  is  passed  over  the  waste  weir  at  Medina, 
entering  Oak  Orchard  Creek.  The  amount  thus  inverted  to  the  water- 
shed at  times  greatly  exceeds  that  taken  from  Oak  Orchard  feeder  for 
the  supply  of  the  canal;  hence  the  importance  of  the  stream  for  water- 
power  purposes  is  chiefly  confined  to  its  lower  course,  about  18  miles, 
from  Medina  to  its  mouth.  In  this  distance  occurs  a  fall  of  250  feet. 
The  stream  flows  throughout  much  of  the  distance  through  a  gulf  cut 
in  the  drift  overlying  the  Medina  sandstone  and  affording  a  narrow 
flood  plain. 

A  temporary  gaging  station  was  established  on  O^ik  Orchard  Creek 
at  Coon's  bridge,  which  is  located  (>  miles  from  Medina  along  stream, 
and  is  just  below  the  junction  of  Tonawanda  feeder  and  the  so-called 
Acker  ditch,  an  artificial  channel  2  miles  in  length  leading  Oak  Orchard 
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Creek  into  the  lower  end  of  the  feeder  channel.  The  bridge  has  a 
isingle  span  of  60.8  feet  between  vertical  ma-soniy  abutments.  The 
low- water  flow  is  confined  in  a  central  channel  about  25  feet  in  width 
with  hard  gravel  bed  and  smooth,  uniform  current,  this  channel  having 
been  excavated  by  the  State  of  New  York  in  189-1:.  A  low- water  gage, 
reading  from  zero  to  4.5  feet,  is  attached  vertically  to  a  brace  post 
underneath  the  downstream  side  of  the  bridge  and  at  the  right-hand 
side  of  the  low-water  channel. 

The  stream  bends  about  100  feet  above  the  bridge,  but  is  straight 
below,  and  the  current  passes  underneath  normal  to  the  bridge.  The 
remaining  channel,  unoccupied  by  the  low-water  course,  is  covered 
with  silt  and  sand,  with  numerous  willow  bushes. 

A  secondary  flood  channel,  having  a  width  of  26  feet  between  abut- 
ments, is  situated  283  feet  to  the  right  of  the  main  bridge.  Water  also 
flows  over  a  highway  between  the  two  ])ridges  in  extreme  freshets. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Drainage  arms  of  Oak  Orchard  Creek,  « 


Location. 


Above  Coon's  bridge 

Above  Medina  feeder  dam , 

Above  Ridgeway 

Above  mouth , 

Swamp  area 

Tonawanda  Creek  above  diverting  dam, 


Place  to 
place. 


142.6 
8.1 
7.5 

2:j.7 


Total 
area. 


Sq.  miln.  .  ^.  ntila. 


142.6 
150.7 
158.2 
281.9 
32.0 
&236.3 


"  From  United  Staten  Geological  Survey  Toix>graphic  Atlas. 
b  From  Bien'i<  Atlas  of  New  York. 

Discharge  meamiremaitu  of  Oak  Orchard  Creek  near  Medina^  N.  )'.,  in  1904. 


Date. 


Hydrographer. 


A  rea  of 

section. 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


April  13 '  Horton  aqd  Mott, 

Julv21 '  C.  C.  Covert 


Sq./ed.       Ft.j)er8ec. 
194  1.58 


20 


1.19 


Ftrt.  Sfcond-fcf  t. 

5.91   '  HOG 

1.20  24 


"°^S'HofT!*'°^']       LAKE    ONTAKIO    DRAINAGE 
Mean  daily  gtMge  height,  in  feet,  of  Oak  Orchard  Creek  nem 

BASII^ 
r  Medin 

May. 

5.68 

5.42 

5.28 

5.00 

4.75 

4.40 

4.10 

3.82 

3.50 

3.25 

3.06 

2. 85  . 

2. 65 

2.60 

2.60 

2.45 

2.30 

2.35 

2.38 

2.70 

2.60 

2.35 

2.30 

2.22 

2.15 

2.10 

2.00 

1.88 

1.78 

1.75 

1.90 

r. 

/I,  .V.  ] 

June. 

2.40 
2.25 
2.08 
2.00 
2.00 
1.92 
1.82 
1.90 
1.98 
1.90 
1.82 
1.72 
1.68 
1.55 
1.48 
1.40 
1.32 
1.22 
1.20 
1.12 
1.22 
1.18 
1.10 
1.08 
1,08 
1.02 
1.00 
.98 
1.00 
1.05 

81 

W,  for  1904, 

Day. 

Jan.    1    Feb. 

t 

1.90    

Mar. 

Apr. 

1 
July.       Aug. 

1 



9.38 
9. '25 
8.90 

8.80 

1.10          0.92 

•1 

1.95   

1.32  '          .92 

J 

1               I 

1.30            .88 

\ 

1.30            .78 

Ti     

6.60 
7.20 

8.42 
8.08 

1.50            .78 

6 

1 
1 

1.50            .80 

6. 80 

8.58  i      7.60 
9. 58         7. 10 

1. 55            .  70 

^ 

1.40            .70 

D 

! 

9.70 

6.82 

1.35            .70 

10 

\      7.50 

10.  eO  1      6.50 
10.  (H)         6.25 
10. 20         6. 05 

1.45    

11 

7.60 

1.35    

12 

7. 40 

1 .  55  j 

13 

7.  tf) 

9. 60         5. 88 

1.60    

14 

1 

8. 85         .5. 68 
8.02         5.45 
7.48         4.98 
6.80         5.15 
6.45         5.50 
6.22         5.85 
6. 15         5. 78- 
6. 10         6. 15 
6.88         6.45 
8. 38         6. 55 

1.55    

r> 

1.80  ' 

1.78    

17 

1 

1 

1,70    

1.50    

19 

1 

1.38    

•J[l 

•  ■■■«■«■'•••••■•- 

1.25  ' 

21 

1.30 

1 

1.08    

1.22    

23 

1.15  i 

2.50    

9.25         6.50 

1.10    

25 

1 

10. 00         6. 98 

1.10    

26 

27 

10.62         7.05 
10.38         6.85 

1.05  ' 

1.00  ! 

10. 40         6. 65 

1.05    

29 

10. 15         6. 40 
9.58         fi.ifS 

1.08    

.95    

31 

2.30   

1 

9.35 



.98   

Note.— Creek  inyteu  January'  1  to  March  4, 


GENESEE   RIVER  NEAR  MOUNT  MORRIS,  N,  Y, 

A  ciirrent-nieter  gaging  station  was  established  at  this  point  May 
22,  19<)3,  ObsiM'vations  of  the  stream  stjige  are  taken  twice  each  day 
by  J,  T.  Trewer,  observer.  The  discharge  nieasuremeiits  are  made 
from  a  footbridge  erected  on  the  outriggers  of  the  downstream  side  of 
the  highway  bridge,  which  consists  of  two  spans  of  174.3  and  31,7 
feet,  respectively.  A  weight  and  chain  gage  15.50  feet  in  length  is 
s(?cured  to  the  truss  uprights  near  the  center  of  the  main  bridge  span 
on  the  upstream  side.  The  bench  mark  is  corner  of  wing  wall  left- 
hand  abutment  upstream  side.  Assumed  elevation,  KM). CM)  feet,  Kle- 
vation  datum  plane  of  gage,  69.64  feet. 

The  river  channel  is  of  da}'  and  straight  for  several  hundred  feet  below 

the  gage.     About  300  feet  above  the  bridge  is  an  abrupt  bend.     The 

location  of  the  gaging  station  and  the  course  of  the  river  from  Jones 

Bridge  to  its  outlet  into  Lake  Ontario  near  Rochester  is  shown  on  the 

nw  129—05 6 
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Caledonia,  Honeoye,  and  Rochester  sheets  of  the  United  States 
Geological  Survey  Topographic  Atlas.  The  gaging  station  is  located 
a  short  distance  below  the  inflow  of  Canaseraga  Creek.  The  course  of 
Genesee  River  below  Mount  Morris  is  very  winding,  traversing  from 
side  to  side  a  flood  plain  1^  miles  average  width.  Owing  U)  overflow 
on  this  flood  plain,  the  high-water  discharge  is  not  determined  at  that 
point. 

Cuba  reservoir  on  the  Genesee-Allegheny^  divide  receives  the  drain- 
age from  a  tributary  area  of  26.6  square  miles.  The  storage  volume 
is  454,(K)(),0()0  cubic  feet.^  The  overflow  from  this  reservoir  enters 
Allegheny  River.  The  storage  water  may  be  turned  into  the  summit 
level  of  the  abandoned  Genesee  Valley  canal,  and  thence  into  (renesee 
River. 

The  observations  at  this  station  during  ll^O-i  have  l)een  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  menmircmentK  of  (ienesi'e  River  near  Mount  Morris^  X   }'.,  iu  1904- 


Date. 


Hydrographer. 


March  10" C.  C.  Covert 

April  12 Horton  and  Mott. 

Julv  16 C.  C.  Covert 


Noveml)er  10. 


Horton  ami  Covert 


Area  of 

section. 


St/,  feet. 

8, 870 

1,071 

250 

180 


Mean 
veloeltv 


Ft.  per  sec.  ' 
2.45 
4.35 
2.57 
2.14 


Gage 
height. 


J-M. 

25. 30 

11.86 

5.  25 

4.60 


Disicharpe. 

St'rffnd-fet  t. 

9,413 

4, 65S 

<>44 

3S7 


Mean  daihj  gage  height ^  in  feet j  of  Geiiei^ee  liin'r  near  Mount  Morris,  N.  Y.jfor  V*04. 


Day 


1. 
2. 
3. 

• 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
11. 
If). 
16. 
17. 
18. 
19. 


Jan. 

6. 42 
♦5. 32 
G.  22 
6. 32 
6.37 
().  32 
0.47 
6. 52 
6.47 
6.42 
6.47 
6.32 
6.37 
6. 22 
6.32 
6.27 
6.17 
6.27 
0.02 


Feb. 
11.92 

Mar. 
12.02 

Apr. 
14. 30 

May. 

12. 15 

June. 
11.40 

July. 
4. 55 

Aug. 

4.W) 

Sept. 

Get. 
5.  OCi 

Nov. 

_ 

4.9^1 

I>i-r. 

4.12 

4.  \^> 

10.92 

15.37 

18. 85 

10.40 

10.65 

4.(»5 

5.  do 

4.07 

4.81 

4.94 

4..T' 

9.92 

20. 87 

14.05 

9.10 

8.90 

4.70 

5.46 

4.17 

4.61 

4.74 

4.or» 

9.42 

26. 47 

10.90 

8.20 

7.90 

4.60 

5. 10 

4.47 

4,61 

4.64 

1.25 

9.52 

24.42 

10. 20 

7.60 

8.45 

4.80 

4.70 

4. 52 

4.46 

4.64 

4.30 

9.72 

21.02 

10.00 

7.20 

7.85 

5.50 

•''f 

4.32 

4.3(> 

4.64 

4.30 

18.82 

21.97 

9.(K) 

6.90 

6.90 

5.60 

4.ib 

4.27 

4.36 

4.59 

4.30 

28. 42 

27.07 

9.70 

6. 55 

6.55 

5. 15 

4.45 

4.27 

4.35 

4.1>4 

4.20 

27. 12 

26.62 

12. 25 

6.30 

6.85 

4.90 

4.  IB 

4.37 

4.30 

4.54 

4.40 

25. 87 

25.31 

19.63 

6.20 

7.45 

7.00 

4.^ 

4.32 

4.35 

4.30 

5.35 

23.77 

22. 70 

14. 45 

0.10 

6.45 

7.a5 

AM 

4.17 

6.75 

4.50 

5. 2D 

21.02 

18.48 

11.75 

5.95 

5.85 

6.90 

4.13 

4.12 

7.00 

4.55 

6.25 

18.47 

15.45 

10.90 

5. 75 

5.60 

7.50 

4.18 

4.17 

7.90 

4.40 

5.10 

16.77 

13.90 

9.35 

5. 70 

5.40 

6.40 

4.M 

4.22 

7.20 

4.40 

5.05 

15.32 

13.10 

8.85 

6.80 

6.30 

5.60 

4.2ft 

4.22 

6.20 

4.50 

4.  SO 

14.17 

12. 70 

8.20 

7.80 

5.20 

5.15 

4.18 

4.12 

5.65 

4.50 

4.70 

12. 67 

12.06 

8.40 

7.5(.i 

5. 10 

4.95 

4.13 

4.02 

5.40 

4.45 

4.60 

11.92 

11.  (V) 

10.35 

6.80 

5.00 

4. 75 

4.2H 

4.01 

5.20 

4.45 

4.60 

12.02 

12.05 

13.25 

8.75 

4.85 

4.70 

4.03 

4.11 

5.05 

4.80 

4.70 

a  Including  Roekville  reservoir. 


ft  Backwater  caused  by  ice  jam. 
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Mean  daUy  gage  height^  in  feet,  of  Genenee  River  near  Mount  Aforrig^  N.  1'.,  for  1904 — 

Continued. 


Day. 


•JO. 
21. 
22. 


23 17.68 


24. 
•£^. 
36- 
27. 
2*«. 
23. 
3l». 
31. 


Jan. 

Feb. 
11.77 

Mar. 

6,22 

14.  a5 

6.22 

11.77 

16.96 

6.42 

12.27 

16.  «0 

17.68 

12.47 

23.70 

24.02 

12.42 

27.15 

19.57 

12.  S7 

26.15 

16.07 

11. :« 

26.60 

15.27 

10.67 

24.80 

14.07 

11.07 

19.65 

12.82 

12.02 

13.06 

12.42 

11.20 

12.27 

11.75 

Mar.     Apr.  I  May.  {  June. 


10.15 

9.55 

10. 85 

10.70 

9.95 

10.30 

10.20 

9.10 

13.35 

14.00 

13.25 


10.15 
8.75 
8.00 
7.15 
7. -20 
7.95 
6.90 
8.10 
9.10 
7.25 
6.70 

12.90 


4.85 
5.05 
6.20 
5.40 
5. 15 
4.90 
4.75 
4.65 
A.fA 
4.60 
4.55 


July. 

Aujf. 

Sept. 

4..')5 

4.33 

4.11 

4.50 

4.88 

4.11 

4. 45 

4. 78 

4.06 

4.70 

4.78 

4.01 

5.00 

4.93 

3.96 

6.30 

4.88 

4.21 

6.20 

4.58 

4.91 

5.80 

4.:38 

5.  'M\ 

5.35 

4.38 

4.86 

6.75 

4.S'> 

4.71 

5.60 

4.22 

5.01 

5. 15 

4.02 

Oct. 

4.96 
5.00 
5.80 
6.00 
6.35 
5.85 
5.50 
5.15 
5.45 
5. 24 
5.19 
5.04 


Nov. 

4.45 
4.40 
4.45 
4.45 
4.35 
4.30 
4.40 
4.35 
4.00 
4.15 
4.45 


DfC. 

4.70 

4.80 

4.70 

4.80 

7.10 

10.50 

9.35 

9.75 

19.80 

10.90 

7.80 

7.80 


Nf^TE.— Owlnff  to  the  swiftness  of  the  current  the  river  seldom  freezes  over  at  the  gair^ng  station. 
Diichnrge  mexunirements  of  Ofinat*eraga  Creek  at  Moniil  Morris,  X.  }'.,  in  1904. 


Date. 


Hydrographer. 


helgft-a    i  I>'«^harge. 


■| 


April  12 Horton  and  Mott. 

Jnlv  16 C.  C.  Covert 


Feel. 
17.42 
21.2 


Secrmd-feet. 
1,048 
242 


aDi5tance  to  water  surface  below  top  of  horizontal  tie  bar,  20  feet  from  left-hand  end  downstream 
ride  of  bridge. 

Ditcharge  measuremenls  of  tailrace  of  Mount  Morrin  potrer  conal  near  Mount  MorriSy 

N.  r.,  in  1904. 


Date. 


Hydrr)grapher. 


(»age 
height. 


Diwharge. 


July  16 

Xovembe-r  10 


C.  C.  Covert 

Horton  and  Covert 


Feet.  Srcimd-Jeet. 

2.05  I  107 

2.08,  116 


GENESEE   RIVER   AT   ROCHEaXER,  N.  Y. 

During  the  low-water  seasons  of  1903  and  1904  a  series  of  current- 
meter  measurements  were  made  in  the  Carroll  and  Fitzhugh  and 
Johnson  and  Seymour  raceways,  which  receive  their  water  supply  from 
the  Johnson  and  Seymour  dam  on  Genesee  River  in  Rochester.  The 
stage  of  the  water  was  below  the  crest  of  the  dam  at  all  times  during 
the  period  while  measurements  were  being  taken,  in  1904,  with  the 
exceptions  noted  on  the  tables.  Measurements  were  taken  both  in 
daytime  and  at  night  to  determine  the  relative  day  and  night  use  of 
water  for  power  purposes,  the  water  being  drawn  down  to  the  mini- 
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mum  stage,  and  they  therefore  represent,  as  nearly  as  could  t)e 
obtained,  the  natural  low-water  flow  of  the  stream  at  this  point.  The 
Johnson  and  Seymour  dam  is  of  masonry,  practically  water-tight.  It 
is  located  below  the  point  of  diversion  from  Genesee  River  to  Erie 
Canal  feeder,  and  the  pond  above  the  dam  receives  only  the  water 
suppW  available  to  the  extensive  power  development  at  the  three  falls 
on  the  river,  which  occur  within  the  city  limits. 

A  record  of  the  daily  stage  of  Genesee  River  in  the  pond,  measured 
at  a  point  15  feet  upstream  from  Johnson  and  Sej'^mour  dam,  has  been 
kept,  beginning  March,  1893;  a  survey  and  profile  of  the  dam  have 
also  been  made.  From  these  data  the  high-water  discharge  has  been 
calculated. 

In  addition  to  the  canal  feeder  mentioned,  water  is  diverted  from 
Allen  Creek  at  Scottsville  and  brought  down  the  abandoned  Gene^sec 
Valley  canal  for  the  supply  of  Erie  Canal  at  Rochester.  The  water 
supply  of  the  city  of  Rochester  is  also  drawn  from  Hemlock  Lake, 
the  outlet  of  which  is  tributarv  to  Genesee  River. 

A  standard  cypress  gage  staff  16  feet  in  length,  graduated  decimalh* 
with  galvanized-iron  division  marks,  was  secured  to  the  downstream 
face  of  the  first  pier  from  the  right-hand  abutment  of  the  Elmwood 
Avenue  Bridge  in  Rochester,  and  readings  of  the  stage  have  been 
taken  under  the  direction  of  E.  A.  Fisher,  city  engineer.  This  gage 
is  located  above  the  State  diverting  dam,  which  causes,  however,  but 
little  fluctuation  in  the  level. 

The  bridge  consists  of  three  spans  of  about  125  feet  each.  The 
stream  l)ed  is  of  gravel,  clean,  and  fairly  permanent,  and  conditions  are 
favorable  for  the  use  of  a  current  ?neter. 

The  observations  at  this  station  during  1904  have  l>een  made  under 
the  direction  of  R.  E.  Ilorton,  district  hA^drographer. 

JJiaeharge  men jnire merits  of  Geneaee  Rmr  nt  Rochesiery  N.  Y.^  ifi  1904. 


Date. 


Hydroprnipher. 


Julv  20 C:J.  C.  Covert 

Auj^ust  9 E.  n.  Fisher. 

August  10 do 

August  11 do 

August  12 do 

August  15 do 

August  27 1 do 

August  30.. I do 

Septeml^er  17 do 

November  1 1  . . ,  C.  C.  Covert 


Gage 
height." 


Diach&iKC^ 


Srcond-fett. 
592 
614 
589 
594 
667 
587 
703 
554 
511 
534 


"City  topographic  datum. 
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Mfan  daUy  eUration  of  crater  surface  above  city  datum  of  (ienesee  River  at  RocheMery  S.  }'., 

for  1904. 


IHy. 

reb. 

Mar. 

1 

•2 

1  248.49 

3 

252.19 

1 

252.89 

•)..... 

2A2.89 

15 

'  252.49 

7..... 

252.29 

253.69 

9 

10 

2S6.74 
257.29 
251.19 
252.69 

(«) 

254.19 
'  254.69 

11 

254.09 

253.19 

13 

2S1.29 
249.79 

15 

248.79 

248.89 

17 

248.49 

IS 

248.19 

19 

248.09 

21 

'  249.59 

22 

23 

251.69 

24 ' 

253.29 

25 

253.49 

256.09 

27 

256.99 

2S f 

256.09 

29 

254.69 

1 
30 

251.89 

31 

250.29 

1 

Apr. 

250.49 
251.89 
251.79 
250.69 
249.79 
249.49 
249.39 
249. 19 
249.19 
250.99 
292.19 


249.09 
248.89 
248.89 
248.89 
250.99 
250.59 
249.49 
249.99 
250.09 
249.  S^ 
249.89 
240. 79 
249.49 
249.29 
251.39 
251.29 


May. 

250.29 
249.99 
i  248. 59 
'  248.39 
!  248.29 
248.19 
'  248.09 
'  247.99 
247.89 
247.79 
247. 69 
247.64 
247.50 
247.49 
247.79 
248.59 
248.69 
248.29 
218.39 
249.39 
249. 29 
248. 89 
248.59 
248.39 
248.19 
248.09 
247.89 
248. 19 
248.39 
248.09 
248. 79 


June.  I  July. 


250.59 
250.59 
249.39 
248.59 
248.89 
248.49 
248.29 
247.99 
247.89 
248. 19 
248.19 
247.99 
247.69 
247. 49 
247.49 
247.49 
247.39 
247. 19 
247.09 
247. 04 
247.04 
247.29 
247.39 
247. 39 
247. 19 
217.09 
246. 99 
247.09 
24«}.99 
246. 89 


Aug.  '  Sept. 


246.99 
246.99 
247.09 
I  247.t)9 
I  246.99 
I  247.09 
I  247.19 
247.39 
247. 19 
247.49 
247.79 
247.99 
248. 19 
248. 39 
247.79 
247.49  I 
247.39  I 
247.09 
246.99  I 
246.89  I 
246.89 
246.89  I 
246.89 
246.99  I 
247.29  ' 
247.79  ! 
247.69  I 
247.49  . 
247.39  ! 
247.89  I 
247.49  I 


247.29 
247.09 
246.99 
247. 19 
247. 19 
246.99 
246.99 
246. 89 
216.79 
246.69 
246.69 
246.69 
246. 79 
246.79 
246.69 
246.69 
246.69 
246.69 
246. 69 
216.69 
246.79 
246. 89 
246.99 
246. 89 
246. 89 
246. 89 
246. 79 
24C.  79 
246. 09 
246. 69 
246. 59 


I  246.59 
i  246.69 
I  246.69 
246.79 
246.79 
246.79 
246. 69 
246.69 
246.69 
246.69 
246. 69 
246.69 
246.69 
246.69 
246.69 
246.69 
246.69 
246.69 
246. 59 
246.59 
246.69 
246. 69 
246.69 
246. 59 
246. 59 
246. 79 
246. 89 
247.09 
246.99 
246. 99 


()ot.  I  Nov.  I  l)e«». 


246.99 

247. 09 

246.99 

246.89 

246. 79 

246.69 

246.69 

246.69 

246.69 

246.69 

246.69 

247.59 

247.69 

248.09 

247.89 

247. 49 

247.29 

247.19 

247. 09 

246. 99 

246.99 

246.89 

247.09 

247. 39 

247. 49 

247. 29 

247. 19 

247.19  I 

247. 19 

217. 09 

246. 99 


246. 99  I 
246.99  ' 
246.99  I 
246.89 
246.89 
246. 89 
246. 89 
246.89  i 
246. 89 
246. 79  ! 
246. 79 
246. 79 
246. 69 
246.69  I 
246.69  , 
240.69  , 
246.69 
246.69 
246.69 
246.69  , 
246. 69 
246.69 
246.69 
244).  69 
21G.69 
246.69  ' 
246.69 
246. 69 
246. 69 
246. 69 


246.69 
246.79 
246. 79 
246. 79 
246.79 
246.79 
246.79 
246.79 
246.79 
246. 79 
246.79 
246. 79 
246.79 
246. 79 
246. 79 
246. 79 
246. 79 
246.79 
246.79 
246.79 
246. 79 
246. 79 
246. 79 
246.79 
246. 89 
246. 99 
248.09 
249. 99 
252. 19 
219. 89 
218.89 


u  River  fn>zen  February  13-Mttn*h  1,  inelu.slvt*:  no  rect>rd. 
Discharge  measuremetits  of  FUzhugh  and  Carroll  race  at  Rwhatter,  N.  )'.,  in  1904- 


Bate. 


JnneSO. 
Jolv5.. 
July  7. . 
Julys.. 
July  14. 
Julv  18, 

m 

Julv  25. 


Hydrographer. 


E.  H.  Fisher. 

do 

do  ...... 

do 

do 

....do 

do 


(Sage 
height. 


I)iM>harge. 


XoTE.— Dischaige  in  raceway  at  given  stage  varies  with  running  of  turbines. 


Feet. 

Stcond-fct't. 

2.05 

578 

2.10 

442 

3.  50 

229 

3.42 

309 

3. 90 

441 

3.  05 

408 

3.00 

454 
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T>Miarge  meofnirenientH  of  Johnmn  and  Seymour  race  at  RochesUTj  N.  Y.y  in  lt^4- 


Date. 


June 30...,....'  E.  H.  Fisher 

July  1 do 

July  1 do 

July  5 do 

July  7 do 

July  8 i do 

July  14 do 


July  25. 


do 


Gage 
height. 

Disicbarge. 

Ff€L 

,Secomi/*^  f. 

2.90 

5(BS 

2.80 

46l> 

1.78 

:iii4) 

3. 35 

477 

4.40 

5i)l 

4.20 

545 

4.50 

m> 

4.00 

454 

Note.— Discharge  in  raceway  at  given  Ktage  varies  with  running  of  turbines. 

GANADICE  LAKE  OUTLET  NEAR  HEMIX)CK,  N.  Y. 

Cauadice  Lake  is  tributary  to  Genesee  Riv  er  through  Hemlock  Lake 
outlet  and  Honeoye  Creek.  The  drainage  basin  is  shown  on  the 
Honeo3^e  and  Wayland  sheets  of  the  United  States  Geological  Survey 
Topographic  Atlas. 

Canadice  Lake  drains  an  area  forming  an  irregular  rectangle,  the 
lake  lying  somewhat  to  the  left  of  the  longitudinal  axis,  with  the 
greater  portion  of  the  drainage  on  the  easterl}''  slope.  The  westerly 
slope  is  narrow  and  precipitous;  Bald  Hill  rising  from  altitude  l,Oi»o 
feet  at  the  lake  to  altitude  1,800  feet  at  the  summit,  the  axis  of  the  hill 
being  parallel  with  the  lake  and  an  average  of  three-fourths  mile  dis- 
tant therefrom. 

The  lake  has  a  water  surface  area  of  0.7  square  mile  and  drains  a 
total  area  of  V2,i)  square  miles,  5.0  per  cent  of  which  is  lake  surface*. 
A  weir  was  constructed  on  the  outlet  at  the  foot  of  the  lake  hy  the 
city  engineers  department  of  Rochester,  N.  Y.,  in  February,  1908. 
The  entire  \Meld  of  the  drainage  basin  passes  this  weir.  It  consists  of 
a  standard  thin-edged  weir  witli  a  5-foot  crest  and  two  end  contnic- 
tions,  so  arranged  with  needle  timbers  at  the  ends  that  the  length  may 
be  increased  to  14.96  feet  with  no  end  contractions  during  high  water. 

The  weir  crest  stands  3  feet  above  the  stream  channel,  and  is  ne\er 
submerged  by  backwater.  There  are  two  additional  rectangular  gates, 
each  1  foot  square,  with  three  complete  contractions,  and  a  fourth 
])artial  contraction  at  the  bottom.  The  outflow  from  the  lake  above 
the  weir  is  controlled  by  gates.  A  reading  of  the  depth  on  the  weir 
is  taken  each  morning,  and  also  for  each  change  of  the  gates;  the  depth 
being  read  to  hundredths,  and  corrections  being  made  for  velocity  of 
approach  for  the  larger  discharges. 

The  discharge  is  calculated  by  the  Francis  formula.  The  record  has 
been  furnished  by  E.  A.  Fisher,  city  engineer,  and  John  F.  Skinner, 
special  a.ssistant  city  engineer,  of  Rochester,  N.  Y. 


HOKTON 
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Esli muted  imnUldy  diacharye  of  ihtmdice  Ixike  oidltiucar  Ifnnlwl'^  X.   Y.^  for  190.i. 

[DrainHge  ari'a,  12.6  Kquart*  mik'N.] 


( 


Run -off. 


Month. 


MeiififU'Vii- 
tioti  of  lak<' ' 


Mean  (lis- 

Bt rona  it  1 1 .        ^aUT.  iht  wiuarc 

'        mile. 


Depth  in 
inches. 


Fel)niarv  .. 

Mari*!i 

April  2<V-30. 

Mav 

June , 

Jiilv 

August 

Septenil>e/  . 

(X-tolxjr 

Xoveiiil)er. 
Defember ., 


«  7.  8.5 

8.  3:^ 

8.5() 
8.03 
0.44 
4.50 
4.04 
5.08 
5.90 


1.08 
2.48 
:$.  04 
2.42 
1.87 
2.09 
1.57 
1.45 
1.40 
1.42 
1.27 


0.623 
.661 
.675 
.6;J8 
.511 
.357 
.  321 
.403 
.468 


0.695 
.7«i0 
.756 
.734 
.588 
.400 
.369 
.451 
.538 


<iMean  for  days  observed  taken  as  mean  for  entire  month. 
HONEOYE   CUEEK   AT   EAST    RU8H,  N.  Y. 

A  gaging  station  was  established  February   13,  1903,  on  Honeoye 

Creek   at   the  gristmill  in  the  village  of   tiist  Rush.     The   record 

ineludes  the  flow  over  the  dam,  whieh  is  of  timl)er,  having  a  crest 

varying  somewhat  in  level   150.15  feet  in  length;  also  the  discharge 

through  two  Ijetfel  standard  turbines,  one  48   inches,   the  other  35 

inches  diameter.     A  record  is  kept  of  the  head  on  the  turbines  and 

the  number  of  hours  each  runs  per  day  and  the  average  gate  opcuiing. 

The  latter  is  obtained  by  noting  the  number  of  gear  teeth  out  of  the 

total  po.ssible  number  through  which  the  wheel  gates  stems  may  be 

turned  to  open  the  gsites,  allowance  being  made  for  lost  motion.     The 

bench  mark  on  the  window  sill  of  the  mill  near  flume  is  assumed  at 

elevation  100.00,  the  gages  being  set  with  tlu^ir  zero  marks  as  below: 

Crei«t  gage  elevation 94.  855 

Ta  i  1  race  gage 8  7 .  380 

Difference 7. 475 

Honeoye  Creek  is  the  outlet  of  Honeoye  Lake,  which  forms  one  of 
a  group  of  narrow  pamllel  lakes  similar  to  the  Finger  Lakes  of  the 
Seneca  River  basin  and  located  to  the  west  of  the  latter.  Honeove 
Creek  is  joined  4  miles  below  its  source  by  the  combined  outlet  of 
Hemlock  and  Canadice  lakes,  which  enters  (irenesee  River  near 
Rochester  Junction.  This  group  of  lakes  has  areas  and  eh'vations 
as  indicated  below:  '' 

«The  drainage  Imsin  of  Honeoye  Creek  is  shown  on  llie  Honeoye,  (^aniindaigua,  Naples,  aiul  Way- 
laud  sheets  of  the  V.  S.  Geologieal  .Survey  lopogmphie  atlas,  from  whicli  the  areas  have  been 
taken,  with  the  execption  of  those  (or  Hemlock  and  Canadice  lakes,  which  are  from  surveys  of 
Hocbester  waterworks. 
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[NO.   12j». 


Location. 


Hemlock  Lake 
Canaclice  Lake 
Honeoye  Lake 


Eleva- 
tion. 


Water- 

sarface 

area. 


I 


Drainage 
area. 


Feri. 

.S</.  tnUfM. 

.Sry.  milei. 

896 

2.8 

46.8 

1,092 

0.7 

12.6 

800 

2.5 

39.6 

Per  cent 

wau^r 

Murfac-v. 


6.12 
5. 57 
6.41 


Honeoye  Creek  enters  Genesee  River  at  Genesee  Valley  Junction. 
The  entire  drainage  area  is  approximately  rectangular,  having  a  length 
of-  30  miles;  average  width,  9.5  miles.  The  fall  of  2S()  feet  in  the 
course  of  the  stream  has  been  largely  utilized  by  the  construction  of 
dams. 

The  lakes,  which  serve  as  natural  reservoirs,  have  inlets  draining 
considerable  areas  at  their  uppermost  ends.  The  slopes  adjacent  to 
the  lakes  themselves  are  narrow  and  steep  and  are  drained  by  gulleys 
and  torrential  brooks.  The  area  below  the  lakes  is  rolling,  the  soil 
rich  and  extensively  cultivated.  The  stream  tributaries  are  not 
numerous,  but  ramify  in  such  manner  as  to  give  good  drainage  of  all 
portions  of  the  area. 

The  diversion  from  Hemlock  Lake  by  the  city  of  Rochester  is  to  Im? 
added  to  the  measured  run-off  at  East  Rush  to  obtain  the  total  vield 
of  the  drainage  basin.  The  average  diversion  rate  is  about  22  second- 
feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Drahmge  areas  of  Honeoye  Creek. 


Location. 


Place  to 
place. 


^l 


Hemlock  J^ke,  abijve  outlet 

Hemlock  Lake  outlet  to  Canadice  Lake  outlet 

Canadice  l^ke,  above  outlet ^ 

(^anadice  l^ake  outlet  to  Hemlock  Lake  outlet 

Juuction  of  Hemlock  and  Canadice  Lake  outlets 

Hemlock  l^ke  outlet,  from  juncticm  to  Honeoye  Creek 
Honeoye  Lake,  above  outlet 


mik's. 
46.8 
.1 
12.6 
18.9 


Honeoye  Creek,  from  lake  outlet  to  junction  of  Hemlock  Lake 
outlet 

Honeoye  and  Hemlock  Lake  outlets  at  junction 

Honeoye  Creek  junction  to  H(meoye  Falls 

Honeove  P'alla  to  East  Rush 

Honeoye  Creek,  EaHt  Rush  to  mouth 


15.6 
39.6 

:n.7 


Total. 
.Sry.  miltv. 

46.9 

31.5 
78.4 
9-1.0 


f 


44.0 
50.0 
28.0 


71.3 
165 
201) 
2a) 

288 


HOKTON.  JOHNSON 
AND  HOl'T 


«soN.J       LAKE    ONTARrO    DRAINAQE    BA8IN. 
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MfiiH  (UiUy  discharge^  in  aecond-feet,  oj"  Honeoye  (Veek  (U  EaM  Jiusti^  N.  )'.,  for  190S 

and  1904. 


1 
Day. 

Jan. 

Feb. 

Mar. 

C) 

293 
293 
263 
323 
420 
353 

Apr. 

490 

381 

417 

2,710 

(ft) 
608 
690 
526 

May. 

108 
108 

(ft) 
86 
86 
108 
86 
86 

June. 

56 
fA 
55 
55 
76 
35 

(ft) 
36 

July. 

108 

108 

76 

(ft) 

(ft) 
76 
76 
76 

Aug. 

Sept. 

• 

225 

129 

85 

85 

65 

(ft) 
44 

44 

Oct. 

33 
S3 
33 

(ft) 
83 
33 
83 
37 

Nov. 

34 
'33 

(ft) 
34 
62 
69 
74 

(ft) 

Dec. 

1 

1903. 
1 

65 

(ft) 

44 

44 

225 

173 

129 

85 

31 

•> 

32 

36 

1 

32 

,'» 

82 

{', 

(ft) 
36 

7 ' 

•»     

81 

1 

1,295 
652 

1,014 
614 
526 
526 

(") 

526 
381 
245 

(ft) 
305 
305 
526 

86 

(ft) 
66 
76 
76 
66 
76 

35 
36 
55 
55 
76 

(ft) 
76 

76 
76 
55 

(ft) 
65 
55 
76 

(ft) 
129 

85 

85 

65 

&5 

44 

S3 
33 
65 
65 

(ft) 
44 
66 

129 
75 

(ft) 
65 
55 
44 

44 

61 
43 
43 
43 
32 
89 
(ft) 

83 

lo::;:::::::;:::;::;:.:':::;:;. 

32  • 

1 
11 

45 

12 

50 

13 

265 
145 

(ft) 

14 

88 

LJ 

29 

16 

219 

381 

690 

66 

76 

76 

(ft) 

55 

44 

43 

29 

17 

85 

417 

520 

(ft) 

76 

76 

44 

44 

33 

104 

39 

IS  

294 

417 

363 

55 

76 

76 

44 

85 

(ft) 

150 

25 

19 

234 

381 

(ft) 

66 

76 

(ft) 

44 

65 

65 

82 

23 

212 

345 

256 

66 

76 

76 

44 

(ft) 

65 

63 

(ft) 

21 

m 

369 

'   286 

66 

(ft) 

76 

44 

33 

55 

57 

34 

•»■» 

'   146 
14G 

9T2 
1,427 

256 
220 
174 

55 
55 

(ft) 

76 

108 

76 

196 
152 

85 

(») 

65 

33 
33 
32 

44 

43 
38 

(ft) 
52 
71 

52 

iS 

56 

'li 

46 

ii 

135 
16K 

875 
608 

171 

(ft) 

66 
66 

174 
196 

86 
(ft) 

66 
129 

32 
32 

(ft) 
33 

136 

(ft) 

(ft) 

ar> 

60 

'T 

155 
617 

608 
527 
(ft) 

152 
152 
152 

55 
76 
06 

108 

(ft) 
108 

6<i 
6(> 

e6 

173 
173 
173 

(ft) 
32 

32 

83 
37 

38 

59 
53 

(ft) 

(ft) 

•>S 

43 

.s 

33 

» 

315 

130 

(ft) 

2,263 

66 

(ft) 

32 

39 

32 

33 

31 

C*) 

444 
520 

366 

(ft) 
(ft) 

407 

66 
■  25 

173 

80 

.15 

34 

68 

32 

33  • 

19IH. 
1 

15 

•» 

26 
26 

1 

445 
1,014 
1.309 

472 

(ft) 
301 

193 
193 

254 
150 

24 

(ft) 
(ft) 

32 
'"10 

f  14 
24 

67 
67 

53 
26 

36 

o 

;,9 

\ 

1 

172 

ia5 

«?11 

(ft) 

43 

53 

<-7 

5 

17 

22 
31 

1 

682 

(») 

1,528 

253 

32:^ 

193 

150 
126 
106 

(ft) 

126 
95 

•25 
18 
16 

•22 
31 
(ft) 

31 

2S 
•26 

49 
67 
34 

39 

(ft) 
•27 

23 

6 

50 

40 

K 

37 
31 

1 

2,188 
718 
553 
367 

171 
175 

(ft) 
253 

(ft) 
106 
106 
106 

73 

82 
.S2 
6« 

22 
(ft) 

(ft) 
191 

31 
31 
31 
•24 

26 
19 

31 
(ft) 

38 

(ft) 
43 
47 

50 
50 
44 

49 

(i 

27 

10 

26 

11 

<-7 

]•_• 

31 

31 

1    20 

302 

(ft) 
!   305 

198 
149 
171 

106 

106 

69 

(ft) 
87 
82 

69 

131 

GO 

49 
50 

(ft) 

42 
18 
52 

68 
6.H 
67 

37 
el 
27 

26 

13 

•^ 

» 

24 

l.-i 

19 
13 

275 
186 

127 

68 

(ft) 
415 

82 
60 

34 

29 
36 

'28 
36 

52 

(ft) 

52 
56 

34 

IG \ 

32 

17 

Co 

560 

(ft) 

312 

56 

(ft) 

36 

57 

67 

50 

32 

IS 

36 

410 

-223 

253 

•23 

30 

36 

(ft) 

31 

22 

cl 

19 

19 

483 

518 

379 

(ft) 

14 

36 

46 

23 

•2^^ 

27 

20 

1    31 

(ft) 

343 

476 

30 

<15 

35 

55 

30 

f7 

26 

oStreani  frozen  from 
<> Sunday  or  hcWiday; 
e  Flow  held  back  by 


January  1  to  February  12.  1903. 

no  record.    No  eslimaic  made  owing  lo  pondage. 

pondage. 


90 


STREAM   MKA8UREMENT8    IN   1904,  PART   VI. 


[KO.  12a. 


Mean  daily  discharge j  m  second-feet ^  of  Himeoye  (\eek  at  East  i?i«/j,  N.  Y.,  dr. — ContM. 


Day. 

Jan. 

21 
31 
91 

C) 

Feb. 

Mar. 

445 
445 

1,357 
816 
964 

1,065 

(ft) 
522 
377 
341 
310 

Apr. 

172 
451 
563 

(ft) 
343 

223 

193 

223 

450 

342 

May. 

1904. 
21 

22 

*  "  V  *  " ' 

190 

70 

102 

(ft) 
563 

....... 

304 

(ft) 
193 

23 

24 

228 
149 
132 

25 

26 '■ 

27 

123 

28 

129 

(ft) 
145 

122 

29 

«, 1 

81 

23 
33 
36 
27 
32 

(ft) 
32 
82 
24 
24 


a  10 

"5 

«10 

(ft) 
126 

1*23 

112 

40 
132 

69 
(ft) 


(ft) 

49 

36 

36 

a  12 

rtl3 

al3 

(ft) 
21 

31 

17 


Sept.  !   Ce:.      Ni»v.     IKr 


54          27  46  ;^l 

46          41  \  46  :t! 

32  .   . 

23          37  07  X 

(ft) 
68 

66 

66 

283 

65 


27 

46 

41 

46 

(ft) 

61 

37 

07 

38 

41 

38 

40 

38 

07 

•38 

61 

38 

63 

38 

66 

31 

•In 

3:1 


a  Plow  held  back  by  {xmdage. 
*No  reoord. 


c  Stream,   froze u   January  24  to  February  IM. 
Incluiiive;  record  not  available. 


Estimated  monthly  discharge  of  Honeoye  Creek  at  East  Rush,  X.  )'.,  for  190S  and  190}. 

[Draina^^e  area,  238  square  miles.] 


Month. 


1908. 
January  « 

Fel)ruary,  16  days. . 

March,  26  days 

April,  26  days 

May,  25  days 

June,  26  days 

July,  26  days 

August,  26  days 

September,  26  days 

October,  27  days  . . . 

Noveml)er,  24  days , 

December,  26  days  . 

1904. 
January,  19  days-". , 

February" 

March,  27  days 

April,  26  days 

May,  26  davs 

June,  26  days 

July,  24  days 

August,  27  days 

Septeml>er,  2ii  days. 
October,  28  days  . . . 
Noyember,  29  days. 
I)e(^emt)er 


Discharge  in  second-feet. 


Kun-off. 


Maximum. 


617 

1,427 

2,710 

108 

2,  263 

196 

225 

225 

129 

136 

60 


Minimum.^ .     Mean. 


Second-feet 

Tsqui 

mile. 


per  square 
nih 


Depth  in 
inehw«. 


222 

564 

448 
74.9 

161 
81.2 
95.9 
54.3 
45.8 
60.4 
37.  3 

29.7 


2,188    685 


563 
476 
407 
191 

80 

283 

68 

66 

418 


279 

188 
81.7 
55.  6 
31.0 
48.1 
46.2 
39. 4 
46.3 


0.  9:^:^ 

2.37 
1.88 
.315 
.  677 

.:ui 

.403 
.228 
.193 
.254 
.  157 

.  125 


0.  4Sli 

1.S2 
2.92 

.  :m 

.  22i» 

.im 

.  227 
.  i:>2 

.KS4 


2.88 
1.17 
.790 
.  343 

.2:u 

.  202 
.194 
.166 
.  195 


2.  HS» 
1.13 
.7tl4 
.  ,s:^2 

.  lit.'> 

.  202 
.  179 


"Stream  frozen  January  1  to  Febninry  12.  1903:  al.so  January  24  to  February  24. 
frKeginien  of  stream  disturbed  by  p<»ndagc. 


1904. 


Note. — This  discharge  does  not  include  tlie  diversion .  from  Heml(M*k  Lake  for  water  bupply  for 
Bochester. 


HOnON.  JOHNSON 
AXD  UOYT. 


*']       LAKE    ONTARIO    DRAINAGE    BASIN.  91 

SKANKATRLES   LAKE   OUTLET  AT  WILLOWGLEN,  N.  Y.« 

The  daily  distrharge  over  a  thin-edged  weir,  located  in  the  village  of 
Willowglen,  li  miles  Ijelow  the  foot  of  Skaneateles  Lake,  has  been 
oljt^rved,  beginning  March  10,  1895.  The  weir  has  a  crest  length  of 
27  feet,  with  two  end  contractions.  The  discharge  is  calculated  from 
the  observed  depth  on  a  stake  set  with  its  top  at  crest  level  6.2  feet 
upstream  from  the  weir,  by' means  of  the  Francis  formula,  including 
corrections  for  end  contractions  and  velocity  of  approach. 

Beginning  July  1,  1894,  the  water  supply  of  the  city  of  Syracuse 
has  been  drawn  from  Skaneateles  Lake  and  the  amount  of  its  diversion 
should  be  added  to  the  discharge  over  Willowglen  weir  to  obtain  the 
total  run-off  from  the  drainage  basin.  The  calculated  diversion,  as 
determined  from  the  record  of  gate  openings  and  head  at  the  inlet 
gates,  using  the  formula  for  orifices  with  a  constant  coefficient  stated 
as  ().G2,  have  been  furnished  by  the  city  of  Syracuse.  The  observa- 
tions were  taken  at  the  weir  and  gates  by  Edward  Conron. 

Drainage  areas  of  Skaneateles  Lake.^ 


Location. 


Land  surface  above  State  dam  at  Skaneateles. 


Area. 


;   Sq.  railea. 
•    60.25 


Water  purface  of  lake  at  Skaneateles ,        12.  75 


Total  drainage  areaabove  foot  of  Uke 73. 00 


(Water  surface  above  foot  of  lake  is  17.46  per  cent.)  I 

Total  area  above  Willowglen  weir '. |        74.  25 

Area  above  Krie  Canal  at  Jordan. . .- 93. 00 


a  Areas  here  griven  have  been  taken  from  proceodingfi  in  condemnation  of  water  powers  on  Skane- 
atel»  outlet.  The  lake  and  \tn  tributary  area  are  shown  on  the  Skaneateles,  Tuily,  Cortland,  and 
Moravia  sheets  of  the  U.  S.  Ueolo(?ieal  Survey  toix>graphic  atla.^. 

The  lake  surface  is  at  an  elevation  about  8(55  feet  above  tide. 

The  averaf^e  width  of  the  land  surface  on  the  two  sides  of  the  lake 
is  2i  miles.  In  this  distance  occurs  a  rise  of  400  to  800  feet,  the 
greater  portion  being  within  1  mile  of  the  lake  on  either  side.  The 
surface  inflow  takes  place  through  numerous  short  lateml  feeders 
flowing  down  these  slopes. 

Skaneateles  Lake  outlet  enters  Seneca  River  al)ove  Cross  Lake,  cross- 
ing Erie  Canal  at  Jordan.  The  fall  from  the  foot  of  the  lake  to  this 
point  is  465  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogmpher. 

a  For  complete  description  of  gaging  which  have  been  made  of  this  ntream.  8ee  Report  on  Stream 
Glidings,  contained  in  Supplement,  Report  of  State  Engineer  and  Surveyor  of  New  York  for  1902 
pp.  61  to  76. 
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fNo.  i2ir. 


Mean  daily  diichargey^  in  second-feet,  of  Skaneatelen  Ijdke  outlet  at  Willouglen,  A.   }., 

f<yr  1904, 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9- 
10. 
11- 
12- 
IS- 
14- 
15- 
16. 
17- 
18- 
19- 
20- 
21- 


Jan. 

91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
94.2 


22 '  103.4 


23- 
24- 

25- 
26- 
27- 
28- 
29- 
30- 
31- 


109.  K 
113.0 
100.3 
97.2 
94.2 
91.2 
91.2 
91.2 
91.2 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 
91.2 

Aug. 
91.2 

Sept.  ' 
122.7 

Oct. 
103.4 

Nov. 

I>ee. 

74.7 

80.0 

116.2 

146.0 

129.2 

103.4 

Sfi.  .> 

69.6 

82.8 

122. 7 

146.0 

129.2 

91.2 

91.2 

122,7 

103.4 

103.4 

JC».  5 

69.6 

88.3 

116.2 

146.0 

.129.2 

91.2 

91.2 

135.8 

103.4 

108.4 

K»..'» 

74.7 

85.5 

109.8 

142.5 

129.2 

91.2 

91.2 

135.8 

108.4 

103.4 

MTu.S 

80.0 

85.5 

109.8 

142.5 

129.2 

91.2 

91.2 

135.8 

106.6 

108.4 

HTi.S 

97.2 

85.5 

lOi.8 

142.5 

129.2 

91.2 

91.2 

13.'>.8 

106.6 

108,4 

»5. .'» 

109.8 

122.7 

109.8 

142.5 

129.2 

91.2 

97.2 

135.8 

103.4 

100.3 

K>.5 

116.2 

116.2 

109.8 

142.5 

129.2 

91.2 

119.4 

119.4 

103.4 

100.3 

85. 5 

100.3 

85.5 

109.^ 

142.5 

129.2 

91.2 

119.4 

119.4 

103.4 

100.3 

KL8 

94.2 

74.7 

106.6 

142.5 

129.2 

91.2 

119.4 

119.4  1 

\  103.4 

100.3 

82.8 

91.2 

69.6 

106.6 

142.5 

129.2 

91.2 

119.4 

103.4 

106.6 

97.2 

w.o 

85.5 

91.2 

103.4 

116.2 

129.2 

91.2 

119.4 

103.4 

106.6 

97.2 

72L2 

80.0 

72.2 

108.4 

109.8 

125.9 

91.2 

119.4 

103.4 

103.4 

97.2 

7*2.2 

80.0 

72.2 

108.4 

109.8 

125.9 

91.2 

119.4 

109.4 

108.4 

97.2 

74.7 

80.0 

85.5 

103.4 

116.2 

1-25.9 

91.2 

119.4 

103.4 

103.4 

91.2 

74.7 

80.0 

97.2 

103.4 

109.8 

125.9 

91.2 

119.4 

103.4 

108.4 

88.3 

74.7 

74.7 

97.2 

103.4 

109.8 

125.9 

91.2 

119.4 

103.4 

103.4 

85.5 

74.7 

74.7 

97.2 

103.4 

109.8 

125.9 

91.2 

119.4 

103.4 

108.4 

85.6 

'      74.7 

1 

72.2 

97.2 

103.4 

109.8 

125.9 

91.2 

119.4 

103.4 

103.4 

85.5 

74.7 

80.0 

97.2 

122.7 

109.8 

97.2 

91.2 

119.4 

109.8 

103.4 

85.5 

74.7 

85.5 

97.2 

129.2 

109.8 

94.2 

91.2 

122.7 

103.4 

109.8 

85.6 

74.7 

82.8 

100.3 

129. 2 

109.8 

91.2 

91.2 

122.7 

103.4 

116.2 

85.5 

&y  C 

82.8 

106.6 

129.2 

U9.8 

91.2 

91.2 

122.7 

103.4 

106.6 

85.5 

'     69.6 

82.8 

113.0 

129.2 

129.2 

91.2 

91.2 

122.7 

108.4 

103.4 

85.5 

72.2 

85.5 

135.8 

129.2 

129.2 

91.2 

91.2 

122.7 

109.8 

103.4 

85.6 

72.2 

82.8 

119.4 

129.2 

129.2 

91.2 

91.2 

122.7 

109.8 

108.4 

85.5 

*      72.2 

85.5 

116.2 

142.6 

129.2 

91.2 

135.8 

122.7 

103.4 

103.4 

85. 5 

80.0 

88.3 

103.4 

149.5 

129.2 

91.2 

136.8 

122.7 

103.4 

103.4 

85.5 

88.3 

H2.8 

103.4 

142.5 

129.2 

91.2 

135.8 

122.7 

106.6 

103.4 

85.5 

.sr>.5 

103.4 

142.5 

129.2 

91.2 

135.8 

122.7 

103.4 

108.4 

85.5 

^2. 8 

109.8 

129.2 

91.2 

122.7 

103.4 



.*.VI.  K 

a  Actual  flow  in  outlet,  not  including  diversion. 
Estimated  moidhly  dvcharge  of  Skaneaieles  Lake  outlet  <^  at  WiUowglei*,  X.  Y.yfor  liMU. 

[Drainage  area,  74.2  square  miles.] 


Month 


January . . 
February . , 

Marct) 

April 

May 

June , 

July 

August 

Sei)tenil)er 
October  .., 
November , 
December  , 


The  year 


Discharge  in  second-feet. 

Run-off. 

aximuin. 

Minimum. 
91.2 

.    Mean. 
93.6 

Second -feet 

persciuare 

mile. 

Depth  in 
inches. 

113.0 

1.26 

1.45 

116.2 

69.6 

84.3 

1.14 

1.23 

135.8 

69.6 

96.5 

1.30 

1.50 

149.5 

103.4 

117.6 

1.59 

1.77 

146.0 

109.8 

127.2 

1.71 

\.\u 

129.2 

91.2 

114.8 

1.55 

1.73 

135.8 

91.2 

97.1 

1.31 

1.51 

122.7 

91.2 

114.4 

1..54 

1.78 

135.8 

103.4 

112.4 

1 .  52 

l.(J8 

116.2 

103.  4 

104.5 

1.41 

1.6;^ 

103.4 

85.5 

92.9 

1.25 

1.40 

88.3 

69.6 

78.9 

1.06 

1.22 

149.  5 

69.  6 

102.8 

1,39 

18.  87 

<i  Actual  flow  in  outlet,  not  including  diversion. 
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Estimated  monthly  di9charge  of  SkaneaieUs  Lake  outlet  o  near  Willowffleny  N,  }'.,  for 

1903  and  1904. 

[Drainage  area,  74.2  sqtiare  miles.] 


D'schargre  in  second-feet. 


Run-off. 


I  — 


Month. 


In  outlet. 


1903. 


November 
December 


113.0 
91.4 


1904. 


January . . 
Februar\- . . 

March 

April , 

May 

Jime 

Jaly 

Angnst 

September. 
October  ._. 
November . 
December  , 


The  year 


93.6 

84.3 

96.5 

117.  6 

127.2 

114.8 

97.1 

114.4 

112.4 

104.5 

92.9 

78.9 


Throuffh 
conduit. 


19.1 
17.5 

18.4 
18.4 
18.2 
19.6 
18.9 
19.0 
20.0 
19.5 
18.7 
19.6 
17.2 
17.5 


ToUl. 


Se<^nd-feet  ■  tv.»^*k  i» 
p..r«juare  i  ^„Pthln 


132.1 

108.9  I 

I 

112.0  J 
102.  7  I 

114.7  I 
137. 2 
146.1 

133.8  I 
117.1 
133.9 
131.1 
124.1 

110. 1 
t)6.4 


121.6 


1.78 
1.47 

1.51 
1.38 
1.55 
1.85 
1.97 
1.80 
1.58 
1.80 
1.77 
1.67 
1.48 
1.30 


1.99 
1.70 

1.74 
1.49 
1.79 
2.06 
2.27 
2.02 
1.82 
2.08 
1.98 
1.92 
1.65 
1.50 


1.64 


22.30 


alnoluding  divenslon  for  municipal  water  supply  of  Syracuse,  N.  Y. 
OSWEGO   RIVER  AT   BATTLE   ISLAND,  N.  Y. 

Oswego  River  is  formed  by  the  confluence  of  Oneida  and  Seneca 
rivers  at  Three  River  Point.  The  stream  is  shown  throughout  its 
course  of  24  mi'es  on  the  Oswego  Special  and  Baldwinsville  sheets  of 
the  United  States  Geological  Survey  Topographic  Atlas.  The  drain- 
age tributary  to  the  river  below  the  junction  of  Oneida  and  Seneca 
rivers  is  of  small  extent.  The  tributaries  of  Osw^ego  River  proper  are 
neither  large  nor  mimerous,  receiving  the  drainage  from  a  number  of 
small  lakes  and  marshes  in  a  moderately  rolling  basin.  Oneida  and 
Seneca  rivers  are  both  notable  for  the  large  extent  of  lake  and  marsh 
area  contained  within  their  basins,  Oneida  Lake  in  the  former  and 
the  Finger  Lakes  tributary  to  the  latter  streams  aflfording  extensive 
natural  storage  regulation  of  flow  to  Oswego  River. 

A  fall  of  100  feet  in  the  course  of  Oswego  River  is  mainly  utilized 
by  seven  dams,  which  also  partially  canalize  the  stream.  The  inter- 
vening stretches  are  covered  by  the  Oswego  canal,  which  draws  its 
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water  supply  from  the  river.  The  accompanying  tables  of  discharge 
show  the  actual  flow  past  the  gaging  station,  not  including  the  flow  in 
Oswego  canal. ^ 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  mecunirement  of  Osivej/o  River  at  RiUtle  Island^  N.  K.,  in  J 904. 


Date;. 


Hydrographer. 


June  24 

November  J 8 


C.  C.  Covert 


Covert  and  Weeks 


Area  of 
section. 


Sq.  feet. 
2,051 
1,640 


Mean 

velocity. 


Ft.  jicr  8ec. 
3.36 
2.44 


Gage 
height. 


Fed. 

87.15 

86.15 


Distcharge. 


ISecond-fctL 
6,891 
4,002 


Mean  daily  elevaiian  of  water  surface  of  Oswego  River  at  BalUe  IsUntdy  N.  Y. ,  for  1904. 


Day. 


Jan. 


Feb. 


1 87.85 

2 • 88.20 


3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


88.80 
88.95 
89.00 
89.05 
89.10 
89.  a5 
89.02 
89.05 
89.05 
89.05 
89.10 
89.07 
89.13 
89.33 
89.15 
88.85 
89.02 
89.25 
89.28 
89.50 
89.00 
88.95 
89.25 


26 '  89.65 


27. 
28. 
29. 
30. 
31. 


89,85 
90.00 
90.12 
90.10 
89.72 


90.10 

89.  a5 
89. 75 
89.78 
89.75 
89. 65 
89.70 
90.53 
91.23 
91.50 
91.45 
91.85 
91.32 
91.60 
91.25 
90.90 
90.70 
90.65 
90.65 
90.50 
90.60 
90.58 
90.40 
90.30 
90.20 
90.35 

90.  IK 
91.15 
91.48 


Mar. 

91.25 
91.38 
91.25 
91.32 
91.25 
91.18 
91.75 
92.80 
93. 45 
93.60 
93.38 
93.15 
93.00 
92.98 
92.85 
92.65 
92.55 
92.45 
92.35 
92.08 
92. 15 
92.25 
92.70 
92. 82 
93.70 

w.a> 

94.05 
94.05 
93. 82 
94.  a5 
94.18 


Apr. 

94. 15 
94.25 
94.25 
94.22 
94.05 
93.95 
93.78 
93.50 
93.40 
93.48 
93.60 
93. 52 
93.40 
93.38 
93.20 
93.05 
92.95 
92.88 
92.88 
92.85 
92.68 
92.48 
92.50 
92.38 
92.25 
92.22 
92.15 
92.15 
92.20 
92.28 


May. 

92.10 
92.15 
92.02 
91.90 
91.90 
91. 82 
91.60 
91.45 
91.38 
91.  a5 
90.82 
90.62 
90.30 
90.08 
90.  a5 
90. 05 
89.95 
89.98 
89.92 
89.88 
89. 85 
89.70 
90.00 
89.90 
89.68 
89.68 
90.12 
90.36 
89.40 
89.35 
89. 25 


June. 


89. 15 
89.08 
88.90 
88.70 
87.83 
87.75 
87.80 
87.  «i 
87.87 
87.90 
88.05 
88.00 
88.12 
88.10 
87.95 
87.85 
87.72 
87.75 
87.55 
87. 52 
87, 45 
87,35 
87.30 
87. 15 
87.07 
86.75 
87.00 
86.95 
86.85 
86.85 


July.  I  Aug. 


Sept.  ,   Oct. 


TO     I 


86.78 
86.55 
86.15 
86.85 
86.60 
86.42 
86.18 
86.35 
86.25 
86.00 
86.32 
86.15 
8(5.22 
86.25 
86.38 
86.46 
85.50 
86.25 
86.18 
86.02 
85,75 
85.60 
85.65 
86.15 
85.80 
85. 55 
85.50 
85.02 
8.">.32 
85.32 
85.00 


85.75 
'  85.50 
85.40 
85.30 
85.22 
85.20 
85.10 
85.50 
85.28 
85. 12 
86.06 
84.90 
84.78 
85.20 
86.15 
84.90 
84.98 
84.80 
84.90 

a5.io 

84.75 
84.98 
85.40 
85.58 
85.40 
85.20 
85.10 
84.60 
a\50 
85. 15 
fe.l2 


85.10 
:  85.05 
'  85. 12 
,  84.62 
85.10 
85.  a5 
85.10 
'  85.08 
.  85.05 
84.98 
84.48 
84.90 
85.20 
85. 10 
85.22 
85.25 
85.05 
84.25 
85.22 
85.08 
85. 15 
&5.10 
•86.05 
85.18 
84.48 
85.92 
85.40 
85.38 
85,70 
85.60 


85.35 
84.95 
85.85 
85.85 
85.95 
85.95 
86.00 
86.02 
85.36 
86.35 
86.33 
86.40 
86.65 
86.50 
86.40 
85.90 
86.80 
86.65 
86.45 
86.33 
86.37 
86.47 
86.10 
87.10 
86.70 
86.70 
86.65 
86.85 
86.67 
86.20 
87.00 


Nov. 

86.65 
86.60 
86.65 
86.57 
86.40 
85.75 
87.06 
86.55 
86.35 
86.40 
86.35 
86.25 
85.40 
86.70 
86.37 
86.15 
86.05 
86.13 
86.00 
85.35 
86.80 
86,00 
86.10 
86.13 
86.00 
85.60 
85.60 
86.05 
85.85 
85.80 


Dec. 

&'S.75 

85.75 

85.65 

85.85 

86.15 

85.95 

85.90 

85,95 

85.95 

85.63 

85.20 

85.00 

8.5.  .'iO 

85.50 

8.').  45 

85,  a5 

85. 35 

85.25 

85.50 

85.«;5 

85.50 

85.25 
85.10 
84.95 
85.40 
85.25 
87.80 
88.10 
88.45> 
88.45 


a  For  additional  data  of  gagings  of  Oswego  River  see  Report  on  Stream  Gaging^, 
Supplement,  Report  of  State  Engineer  and  Surveyor  of  New  York  for  1902,  pp.  84-96; 
41-A2. 
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lotfiHfj  ttjlde  for  (htrego  River  at  liaiUe  Idand^  N,  Y.y  from  Januartf  1  to  December  Sl^ 

J904. 


1 

(iage 
height. 

1 
Discharge. 

Serrmd'/cct. 

Gage 
height. 

Feet. 

Dl.srhargc. 

(iage 
height. 

F(ft. 

Dinrharge. 
Second/ret. 

herg!T*l. 

Diwharge. 

1 
Fnt. 

Sfctnui/cet. 

Serond/crt 

s:5.  QO 

1,280 

84.60 

2,  630 

86.40 

5,050  ; 

89.  60 

11,280 

s:i.  10 

1,350 

84.70 

2,740 

86.60 

5,380    , 

89.80 

11,710 

s:?.  20 

1,420 

84.80 

2,860 

86.80 

5,  730 

90.00 

12,  150 

H3.  'SO 

1,480 

84.90 

2,970 

87.00 

6,080  ! 

tK).  20 

12,5JK) 

s:i.  40 

l,5riO 

85.00 

3,080 

87.  20 

6,  450  ', 

1 

90.40 

13,020 

8:^.50 

1,620 

85.10 

3,  210 

87.40 

6,  820 

90.60 

13,460 

S.S.  fJO 

1,700 

85. 2() 

3,  340 

87.  m 

7,  200  1 

90.80 

13,910 

s:^.  70 

1,790 

85.30 

3,460 

87.80 

7,590 

91.00 

14,:^60 

>t:i.  80 

1,870 

85.40 

3, 590 

1 

88.00 

7,990  ' 

91.50 

15, 490 

fCi.iK) 

1,950 

85.  50 

3,720 

88.20 

8,390  ' 

92.00 

16,630 

K4.00 

2,040 

'          1 

85.60 

3,860 

88.40 

8,790  1 

92.  50 

17,830 

84.  10 

2,140 

1 

85.  70 

4,000 

88.60 

9,200 

93.00 

19,000 

84.20 

2,230 

85.80 

4,150 

88.80 

9,610  I 

93. 50 

20,190 

R4.3() 

2,330 

85.90 

4,2iK), 

89.00 

10,020  r 

94.00 

21,400 

84.40 

1 

2,420  1 

86.00 

4,4;^ 

89.20 

10,440   , 

94.50 

22, 610 

84.50 

1 

2,520  1 

1 

86.20' 

1 

4,  740 

89.  40 

10,850   : 

1. 

The  aljove  table  i.s  applu^ble  only  for  oj)en-channol  conditions.  It  is  hnaed  'on 
(iisi'harge  measurement's  ntade  during  1901-1904.  It  is  well  de6ne<l  l)etween  ga^i^e 
heighths  85  feet  and  93  feet.  Below  85  the  curve  is  based  on  1  measurement  at 
8.'i.i>.     The  table  has  })een  extender!  beyond  these  limits.  * 

Efiimated  im/nthly  (Uncharge  of  Omrego  River  at  HaUlc  hland^  N.  Y.^  for  1904. 

[Drainage  area,  4.990 s*! nan*  miles.] 


Moil  til. 


Drainage  in  senond-fect. 


Run-off. 


Maximum. 


Minimum. 


Mean. 


Sec'oiMl-feet  ,  i^^^tv.  «« 
per  ..miare  '  '^P.^J" 
mile.       I   inches. 


January  « 


February  «, 
March  «  . . . 


April 

May 

June 

Julv 

August 

>^epteml)er. 

October  

November . 
Ikn-embero 


22,000 
16,990 
10,330 
5,680 
4,070 
4,320 
6,260 
6,170 


16,990 
10,540  I 
5,640  ' 
3,080  I 
2,630  I 
2,280  ' 
3,020  I 
3,530 


19,330  \ 
13,320 
7,497 
4,416 
3.291 
3,  223 
4,904 
4,719 


3.87 

2.67 

1.50 
.885 
.(J60 
.646  I 
.983  ' 
.946  I 


4.  32 
3.08 
1.67 
1.02 
.761 
.721 
1.13 
1.06 


aprobable  ice  condiUona  January  1  to  March  31;  December  1-31. 
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SENECA   RIVER  AT  BALDWIN8VILLE,  N.  Y. 

This  station  was  established  November  12,  1898/'  The  ga^ng  sta- 
tion is  located  at  the  State  dam  in  Baldwinsville,  12  miles  along  the 
river  from  the  junction  of  Seneca  River  with  Oneida  River.  These 
two  streams  unite  at  Three  River  Point  to  form  OswejEjo  River. 

Seneca  River  receives  the  drainage  from  the  centi*al  group  of  lakei* 
lying  southward  from  Lake  Ontario.  The  drainage  basin  is  rolling, 
though  not  precipitous,  excepting  for  the  deep,  narrow  valleys  cross- 
ing it,  in  which  the  lakes  are  .situated,  and  certain  additional  valleT?> 
not  at  the  present  time  occupied  b}^  lakes. 

The  location  of  the  gaging  station  is  shown  on  the  Baldwinsville 
sheet  of  the  United  States  Geological  Survey  Topographic  Atlai*. 
The  topogi^aphic  sheets  also  show  the  entire  drainage  basin.  Current- 
meter  measurements,  to  determine  the  leakage  of  the  sevei^al  mills, 
have  been  made  during  1904,  as  in  preceding  3'ear8,  and  the  allowance 
for  this  leakage  .has  been  made.  The  record  has  also  been  checked  bv 
current-meter  measurements  made  during  1901, 1903,  and  1904  at  1^1- 
gium.  The  discharge  at  New  Bridge,  Belgium,  April  15,  1904,  was 
10,615  second-feet. 

The  gaging  record  at  Baldwinsville  includes  the  discharge  over  the 
main  dam,  which  is  calculated  bj'^  the  formula'  for  a  broad,  flat-crested 
weir  when  flashboards  are  removed.  Discharge  over  flashlx>ards  is 
calculated  by  the  Francis  formuhi.  Gage  readings  in  the  river  channel 
below  the  dam  are  utilized  to  determine  the  average  working  head  on 
turbines.  Discharge  through  the  three  main  canals  is  determined  from 
records  of  the  run  of  water  wheels  kept  in  each  mill,  and  from  the 
recorded  lockage  and  opening  of  paddles  at  the  Oswego  Canal  lock  at 
the  foot  of  the  canal.* 

The  observations  at  this  sUition  during  1904  have  Ijeen  made  under 
the  direction  of  R.  E.  Ilorton,  district  h3^drographer.   . 

"By  George  \V,  Rafter  for  IT.  S.  Boanl  of  Knginoors  on  Deep  Waterways. 

ft  See  Report  State  Engineer  and  Surv  vor  of  New  York,  Supplement,  1902,  pp.  77-81, 1903,  pp.  3lM4«. 
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Mean  dmhf  dUcharge,  in  second-feet^  of  Seneca  River  at  BaLd\vln»vUley  N,  >'.,  for  1904. 


Daj. 


Jan.  ;  Feb. 


Mar.  '  Apr. 


1 1  2,270  I  4,270 

2 1  2,480     3,970 

3 [  1,360     3,760 

4 2,0«)  j  3,«)0 

h !  2,1«0     8,670 

»> 2,260 

7 '  2,240 


S I  2,210 

t» 2,8'I0 

10 1  1,870 

11 2,370 

12 1  2,280 

ir> 2,240 

14 '  2,320 

15 2,2«0 

2,320 
1,H40 


16. 

17. 


l^i 2,170 

19 1  1,840 

A) I  2.060 

21 .'  1,960 

2. 120 

24. 

26 


It. 
•>. 
29. 
3D. 
31. 


2,380 
2,620 
3,530 
3,730 
3^,900 
4,220 
4,680 
4,900 
3,960 


3,460 
3,620 
4,400 
4,880 
5.260 
5,900, 
5,160* 
5,270 
4.950 
5,300 
5,330 
5,0!i0 
4,850 
4,720 
4,410 


4,130   10,220 
4,100   10,230 


4/230 


9,850 


4,450   10,010 


4,830 
4,410 
5,180 
6,280 
6,540 


9,810 
9,600 
9,460 
9,230 
9,080 


6,810     8,740 
6,940  I  8,960 


6,940 
6,61V 
7,130 
7,060 
7,080 
6,870 
6,580 
6,500 
6.O10 


4.070  '  6,620 


5,010 
4,480 
1,370 
4,290 
4,460 
4,160 
8,850 


6,720 
7,M0 
7,990 
8,580 
9,600 
9.550 
10.310 


4,105  .10,290 

10,260 

10,250 


8,900 
8.680 
8,460 
8,370 
8.150 
7,630 
8,270 
8.110 
8,180 
8,030 
7,730 
8,240 
7,860 
8.050 
8,060 
7,970 
7,970 
8,120 
7,940 


May.    Jane. 


I 


6,770 
7,910 
7,610 
7,610 
7,490 
7,190 
7,060 
6,280 
6,760 
6,500 
6,400 
6,200 
6,120 
6,060 
5,340 
5,990 
6,060 
5,800 
6,060 
6,060 
6,210 
5,620 
6,390 
6,260 
6.350 
6,350 
6,350 
6,210 
5,500 
6,400 
6,060 


5,850 

5,800 

5,610 

5,610 

4,730 

5,550 

5,360 

5,240 

5,300 

5,180 

5,240 

4,220 

5,120 

4.930 

4,810 

4,810 

4.520 

4,630 

3,740 

4,460 

4.160 

4,290 

4, 170 

4,170 

4,170 

3,280 

4,120 

3,920 

3,640  I 

3,550  ' 


July. 

3,530 
3,540 
2,750 
3,800 
3,010 
3,500 
3,500 
3,450 
3,400 
2,440 
3,190 
8,140 
3.060 
3,110 
3,060 
3,110 
2,340 
2,890 
2,700 
2,570 
2,390 
2,430 
2,480 
1,720 
2,390 
2,380 
2,280 
2,420 
2,480 
2,510 
1,830 


Aug. 

2,700 
2.460 
2,540 
2,460 
2.390 
2,380 
1,600 
2,300 
2,440 
2,400 
1,820 
2,060 
2, 170 
1,610 
2,240 
2,100 
2,100 
2,040 
1,970 
2,340 
1,610 
2,210 
2,170 
1,760 
1,710 
1,890 
1.910 
1,320 
2,006 
1,650 
1.660 


Sept.  I  Oct.      Nov.     Dec. 


1,630 
1,690 
1.630 

840 
2, 170 
1.850 
1,670 
1,830 
1,830 
1,830 
1,200 
1,850 
1,700 
1,700 
1,730 
1,700 
1,700 
1,230 
1,970 
1,840 
1,860 
1.870 
1,860 
1,920 

800 
1,910 
2,040 
1,970 
1,800 
1,760 


1,860 
1,220 
2,160 
2.260 
2,170 
1,960 
1.860 
1.820 
1,150 
2, 150 
2.140 
2,160 
2,170 
2,020 
1,920 
1,770 
2,480 
2,400 
2,420 
2,360 
2,520 
2,700 
2, -240 
3,080 
2,830 
2,780 
2,770 
2,790 
2,810 
2,410 
2,870 


2.940 
2,940 
2,980 
2.  WO, 
2, 770 
2, -250  i 
3,010  ! 
2,890  I 
2,970  I 
2,930  I 
2,970  I 
2,830  j 
2,110  I 
2,820  ) 
2,790  I 
2,850  I 
2,780  I 
2,700  j 
2,660  I 
1,610  I 
2,770  ; 
2,630 
2,560 
2.660 
2,470 
2,430 
1,820 
2,500 
2,430 
2,410 


2,090 
2.690 
2,500 
1.740 
2,560 
2,510 
2.530 
2,550 
2.410 
2,440 
1,330 
2,100 
1,970 
1,950 
2,150 
2,160 
2,260 
1,380 
2.'880 
2,340 
2,320 
2,320 
2,240 
2,170 
1,480 
2,270 
2,570 
3,250 
3,800 
3.850 
3.840 


XoTE.— Ic*u  formed  on  portion  of  crest  of  dam  doxiaff  January  and  February,    Discharge  may  be 
excewdve. 
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Estimated  morUhly  discharge  of  Seneca  Rii^er  at  BcUdmnsville,  N.  F.,  for  1904, 

[Drainage  area,  3,10S  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August , 

September 

October  ....... 

November 

December 

The  vear 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

1 

Mean. 

Second-feet 
per  rauare 

Depth  in 
inched. 

4,680 

1,360 

2,594 

0.836 

0.964 

5,330 

3,460 

4,490 

1.45 

1.56 

10, 310 

4,100 

6,986 

2.25 

2.59 

10,230 

7,630 

8,663 

2.79 

3.11 

7,910 

5,340 

6,421 

2.07 

2.39 

5,850 

3,280 

4,673 

1.61 

1.68 

3,800 

1,720 

2,818 

.908 

1.05 

2,700 

1,320 

2,065 

.665 

.767 

2,170 

800 

1,711 

.551 

.615 

3,080 

1,150 

2,266 

.730 

.842 

3,010 

1,610 

2,647 

.853 

.952 

3,850 

1,330 

2,411 

.777 

.896 

10, 310 

800 

3,979 

1.28 

17.42 

ONONDAGA  LAKE  OUTLET  AT  LONG  BRANCH,  N.  Y. 

Readings  have  been  taken  showing  the  stage  of  this  stream  on  a 
vertical  staflf  page  graduated  decimally  and  having  its  zero  mark  at 
elevation  360.81,  located  800  feet  upstream  from  Long  Branch 
highway  bridge.  Current-meter  measurements  have  also  been  made 
to  determine  the  outflow  from  Onondaga  Lake.  The  discharge  is  not 
a  continuous  function  of  the  stage  of  the  stream,  however,  owing  to 
the  variation  in  the  water  level  of  Seneca  River,  which  forms  the  out- 
let of  the  lake,  and  to  the  growth  of  grass  and  aquatic  plants  in  the 
stream  channel. 

Onondaga  Lake  receives  the  drainage  from  an  irregular  pear-shaped 
area;  the  broad  end,  17  miles  in  width,  extends  east  and  west  just  west 
of  Syracuse,  the  lake  Ij'ing  near  the  northern  boundary.  The  length 
of  the  drainage  basin  is  25  miles,  the  apex  lying  in  the  TuUy  Lake 
region.  The  altitude  of  Onondaga  Lake  is  364  feet.  The  general  ele- 
vation of  the  flats  surrounding  the  lake  and  extending  eastward  to  the 
boundary  of  the  drainage  area  is  400  feet.  The  surface  rises  rapidU' 
to  elevation  800  feet  on  a  line  crossing  the  basin  immediately  south 
of  Syracuse.  South  of  this  line  the  topography  is  bold,  broad  hills 
2  to  4  miles  in  diameter  rising  to  altitudes  of  from  1,200  to  1,800  feet. 

Otisco  Lake  here  occupies  the  western  portion  of  the  main  drainage 
basin,  and  comprises  approximately  one-third  the  total  area.     The 
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lake  is  at  an  elevation  of  784  feet,  and  its  drainage  basin  is  at  an  avemge 
altitude  about  200  feet  greater  than  tliat  of  Onondaga  Creek.  Otisco 
Lake  lies  parallel  to  and  at  a  distance  of  2f  miles  from  Skaneatelcs  Lake. 
The  latter  is  at  elevation  867  feet;  the  difference  of  level  between  the 
two  lakes  being  83  feet.  They  are  separated  by  a  ridge  rising  to  ele- 
vatioo  1,700  feet. 

The  Tully  Lakes  are  located  in  a  flat-bottomed  valley  from  1  to  2 
miles  wide.  Two  of  these  lakes  have  a  southerly  outlet  to  Tioughnioga 
River;  the  remaining  lakes  have  no  surface  outlets.  Just  north  of 
these  lakes  the  valley  drops  rapidly  from  elevation  1,200  to  elevation 
900,  within  a  distance  of  one-half  mile,  and  on  this  slope,  within  a 
short  distance  of  Tully  Lakes,  spring-fed  streams  rise  forming  the 
headwaters  of  Onondaga  Creek. 

The  drainage  area  is  largelj"^  rich  agricultural  land.  There  are  no 
extensive  marshes.  Stream  tributaries  are  rather  sparse  and  the  steep 
hillside  slopes  are  usually  smooth  in  the  Onondaga  Creek  basin,  but 
serrated  and  with  numerous  short  lateral  streams  in  the  Otisco  basin. 
The  combined  water  surface  of  Onondaga  and  Otisco  Lakes  is  8  square 
miles,  or  2.8  per  cent  of  the  total  drainage  area. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Drainage  areas  of  Onondaga  Creek.f^ 


Location. 


Otisoo  Lake: 

Above  foot  of  lake  * 

Otisco  Lake  water  Biirface 

Nine  Mile  Creek,  foot  of  lake  to  mouth 
Onondaga  Creek: 

Above  junction  West  Branch , 

Junction  West-  Branch  to  mouth 

Onondaga  Lake: 

Total  area  above  outlet  & , 

Water  surface 

Onondaga  Lake  outlet: 

Long  Branch  to  mouth 


AreaK. 


Place  to 
place. 


Total. 


o  From  Syracuse.  Baldwinsvllle,  Bkaneateles,  and  Tully  sheets  of  the  United  States  Geological  Sur- 
rraphic  Atlas, 
ing  water  surface. 


▼ey  Topographic  Atlas, 
olnciudf 


100 


STREAM    MEASUREMKNT8   IN   19(H,  PART   VI. 


[NO.  129. 


Diacharge  measurements  of  Onondaga  Lake  outlet  at  Long  Branch,  X.  Y.,  in  1904. 


Date 


Hydrographer. 


April  15 

April  26 

May  5 

May  18 

May  27 

July  30 

September  2 . 
November  19 


Covert  and  Swancott 

C.  C.  Covert 

do 

da 

C.  A.  Swancott 

do 

do 

Covert  and  Weeks  . . 


helSf?.-      W^h*-".. 


Feet. 

Seetmd-/etL 

7.60 

ft563 

6.80 

"-A 

6.40 

805 

4.80 

796 

4.70 

605 

2.45 

C276 

2.10 

388 

1.80 

331 

a  Baive  canal  gage  about  700  feet  above  bridge. 
b  Backwater  from  Seneca  River. 
«  Stream  badly  choked  by  eel  grate. 

Mean  daily  gage  height,  infect,  of  Onondaga  Txike  outlet  at  Long  Branch,  N.  Y.,for  1904- 


Day. 

Apr. 

May. 

June. 

4.40 
4.36 
4.25 
4.15 

4.00 
3.90 
3.80 
3.95 
3.90 
3.80 

3.70 
3.60 
3.65 
3.56 
3.60 
3.40 

3.30 

******** 

3.30 
3.15 

July. 

Aug. 

Sept. 

Oct. 

i 

Nov. 

1 

6.80 
6.60 
6.60 
6.50 
6.60 
6.80 
6.10 

2.85 

1 

1 

2 '. 

2.15 

3 

2.40 

4 

2.80 

2.60  ' 

1 

2.10 

1 
5 

6 

2,10 

7 

2.20 

8 

2.65 

2.62 

9 , 

6.90 
6.70 
6.60 
6.40 
6.20 
6.00 

10 

2.08 

2.05 
........ 

11 

12 

2.56 

2;  38 

2.20 

13 

2.07 

14 

2.50 
2.72 

2.00 

16..   

2.33 

16 

7.60 

7.40 

7.30 

7.40 

7.30 

7.10 

7.00 

7.00 

6.90 

6.80 

6.80 

6.70  1 

6.70 

6.80 

6.80  . 

6.00 
4.96 

4.86 
4.80 
4.86 
4.90 

4.80 
4.80 
4.80 
4.80 
4.76 
4.70 

4.50 

4.50 

1 

2.06 

17 

l.H) 

18 

2.66 

2.30 

19 

1.90 

20 

2.04 

21 

2.50 

22 

l.HO 

23 

2.40 

2.40 

1.98 

24 

2.20 

• 
2.'S , 



26 

2.28 

1 

27 

2.95 

2.00 

28 

2.10 

l.<)0 

29 

2.90 

30 

2.20  , 

2.05 

. ..>•••• 

31 

2.50 

1 
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ONEIDA  LAKE,  NEW  YORK. 

Oneida  Lake  affords  a  large  evaporation  surface  in  summer.  In 
winter,  however,  the  evaporation  rate  is  greatly  reduced  by  freezing 
of  the  lake  surface.  At  the  same  time  the  precipitation  on  the  drain- 
age basin  to  the  north  and  ea^t  is  chiefly  held  back  as  surface  storage 
in  the  form  of  snow,  this  portion  of  the  area  lying  in  the  region  of 
maximam  snowfall  of  the  State,  the  depth  of  accumulated  snow 
aggregating  sometimes  several  feet  in  the  woodlands  and  having  a 
water  equivalenl^  of  from  2  to  3  inches  per  foot  of  densely  compacted 
snow. 

The  following  table  shows  the  date  of  opening  and  closing  of  Oneida 
Lake  by  ice  at  Constantia,  N.  Y.,  the  data  up  to  189(5  having  been 
collected  for  the  United  States  Deep  Waterways  Commission  by 
William  Pierson  Judson,  C.  E. : 

Table  shomng  dates  of  opening  and  clawing  of  Oneida  I/ike  oy  ice. 


Year. 


1845. 

1846. 

1847. 

1848. 

1849. 

1850. 

1851  . 

1852. 

1852. 

1853. 

1854. 

1855. 

1856, 

1857, 

1858. 

1859. 

1860. 

1861 

1862, 

18&3 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 


Opened. 


Apr.  3 

Apr.  10 

Apr.  1 

Apr.  12 

Apr.  9 

Apr.  15 


2 
8 
6 
1 

I 

3 


Apr.  3 

Mar.  28 

Apr:  4 

Apr.  15 

Apr.  5 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr.  9 

Apr.  2 

Mar.  26 

Mar.  30 

Mar.  24 

Apr.  2 

Apr.  5 

Apr.  1 

Apr.  3 

Apr.  12 

Apr.  1 

Apr.  6 


Clc»ed. 

Dec.  15 

Dec.  8 

Dec.  28 

Dec.  25 

Dec.  14 

Dec.  22 


Year. 


Feb. 
Dec. 
x/ec. 
Dec. 
j-^ec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec, 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
j-'ec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


10 
13 
24 

3 
17 
25 
16 
.  3 
17 
20 
15 

4 
20 
13 

5 
11 
25 
10 
25 
16 

2 
24 

3 
13 


Oi>ened. 


rio»«ed. 


-II- 


1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881  . 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892  i: 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901  . 
1902. 
1903. 
1904. 


Apr. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr, 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Mar. 
Mar. 
Mar. 


2  I  Dec. 


27 
3 


1 
25 


2 

1 

5 

3 

6 

25 

4 
o 

6 
19 
19 
30 
17 
20 
18 
14 
28 
21 
15 


I 
Dec. 

I  Dec. 

1  De<'. 
7  !  Dec. 

Dec. 
Dec. 

2  !  Dec. 
6  '  Dec. 

2  \  Dec. 

3  Dec. 
Dec. 
Doc. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
I)e<\ 
Dec. 
Dec. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


24 
15 
19 

3 
25 
16 

3 
15 
24 

6 

t 
13 
25 
13 
25 
22 
16 
11 
24 
17 
28 


18 
12 
28 
25 
30 
24 
22 


102  STREAM   MEASUREMENTS    IN   1904,  PART   VI.    .         [no.  120. 

ONEIDA   RIVER   NEAR   EUCLID,  N.  Y. 

Oneida  Lake  has  a  water-surface  area  of  80  square  miles  and  lies  at 
elevation  370  feet  above  tide.  The  drainage  basin  within  a  radiiis  of 
10  miles  to  the  south  and  west  is  relatively  flat,  with  numerous  marshy 
tracts.  The  lake  receives,  through  Chittenango  and  Oneida  creeks, 
drainage  from  an  extensive  area  of  the  central  New  York  plateau^  and 
through  Wood  and  Fish  creeks  on  the  east,  drainage  from  a  portion 
of  the  west  slope  of  the  plateau  bordering  the  Adirondack  Mountains. 
On  the  north  the  dminage  area  is  less  extensive  and  the  inflowing 
streams  are  small. 

The  outflow  from  the  lake  through  Oneida  River,  16  miles  in  length, 
joins  Seneca  River  at  Three  River  Point,  forming  Oswego  River,  which 
is  tributary  to  Lake  Ontario.  Observations  of  the  stream  stage  have 
been  taken  b}^  measuring  down  to  water  surface  each  morning  and 
evening  from  a  reference  point  on  the  bulkhead  coping  of  the  lock  at 
the  Oak  Orchard  State  dam  0.4  mile  above  Schroeppel's  bridge. 
Flashboards  placed  on  the  dam  during  the  low-water  season  of  1904 
have  modified  the  stage  during  the  period  when  they  are  in  use. 

A  calibration  curve  for  the  cross  section  of  the  stream  at  Schroep- 
pel's bridge  has  been  obtained  by  current-meter  measurements.  The 
gage  readings  have  been  taken  above  the  dam,  as  stated,  to  avoid 
backwater  from  ice  or  other  causes  as  far  as  possible. 

The  gaging  station  is  7  miles  upstream  from  Three  River  Point 
The  observations  are  taken  by  Arthur  McArthur.  The  drainage  area 
above  the  gaging  station  has  been  taken  provisionally  at  1,400  square 
miles.** 

Above  a  certain  stage  the  dam  becomes  submerged  and  the  discharge 
modified.  A  special  rating  table  deduced  from  measurements  made 
during  the  period  of  submergence  has  been  used  to  calculate  the  dis- 
charge in  the  high-water  season  of  1904.  Allowance  is  made  for  open- 
ing of  lock  paddles  in  winter. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

«  From  Bien's  Atlas  of  New  York.  A  portion  of  the  drainage  area  is  shown  on 
the  Syracuse,  Chittenango,  Oneida,  Oriskany,  Morrisville,  Cazenovia,  and  Tully  sheets 
of  the  United  States  Geological  Survey  Topographic  Atlas.  For  additional  data  con- 
cerning Oneida  River  see  rep<3rt  on  stream  gaging^,  contained  in  Supplement,  Report 
of  State  Kngineer  and  Surveyor  for  New  York,  1902,  pp.  82-84. 
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Di»tharge  meamirenienls  of  Oneida  Kh^er  nmr  Euclidy  N.  1'.,  in  1904* 


Date. 


Hydroffrapher. 


April  26 1    C.  C.  Covert 

May  5 do 

May  12 ' do 

May  18 do 

May  28 i  C.  A.  Swancott... 

June  25 C.  C.  Covert , 

July  29 '  C.  A.  Swancott 

September  1 do 

Novemljer  19  . .   Covert  and  Week§. 


Area  of 
section. 

Mean 
velocity. 

Qa«e 
hei^t. 

DiA- 
cfaarge. 

Sq./eet. 

Ft.  per  see. 

fM. 

Sec-feet. 

2,070 

4.06 

0.87 

8,408 

1,920 

4.13 

1.10 

7,959 

1,711 

3.90 

1.92 

6.683 

1,575 

3.67 

2.40 

5, 792 

578 

6.70 

3.00 

3,880 

1,003 

2.19 

4.20 

2,199 

839 

1.43 

4.15 

1,200 

829 

1.38 

4.22 

1,143 

852 

1.53 

4.60 

1,307 

Mean  daily  discharge^  in  second-feet,  of  Oneida  River  near  Euclidy  N.  Y.^for  J 904. 


Day. 


I. 
2. 
S. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


Jan  .a  I  Veh.a 


2,450 

2,540  I 

2,710  I 

2,630; 

2.640 

2,540 

2,540  ' 

2,370 

2,300 

2,230 

2,080 

2,010 

1,940 

l.SOO 

1.800 

1,660 

17 j  1,870 

18 1  l.MO 

19 '  2,080 


2,230 
2,080 
1,870 
1,800 
1,870 
1.940 
2,060 
2,080 

28 '  2,160 

29 2.230 

30 2,870 

31 ,  2,300 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


2,300 
2,230 
2,230 
2,370 
2,540 
2,540 
2,710 
3.140 
3,420 
3,620 
3,880 
3.830 
8,830 
3,880 
8,980 
4,130 
4,830 
4,080 
4,080 
3,830 
3,830 
8,720 
3.620 
8.620 
3.520 
8,420 
3,420 
8,420 
3,420 


Maf. 


3,420 
3.320 
2,960 
8,140 
3,320 
3,620 
4.130 
4,900 
6,460 
6,380 
6,880 
6.210 
5,960 
6.840 
6,600 
5,470 
5,240 
5,130 
5,180 
4,790 
4.680 
4,790 
5.360 
6,830 
7,750 
9,020 
9,860 
9,800 
9,730 
9,730 
9,730 


11,710 

10,000 

9,730 

9,930 

10.000 

9.980 

9,860 

9.800 

9.600 

9,930 

10,080 

10,200 

10.160 

10,000 

9.990 

9,800 

9.600 

9.600 

9,800 

9.160 

8.920 

8.780 

8.520 

8.600 

8,880 

8,820 

8,320 

8,380 

8,600 

8,600 


May. 

8.380 
8,240 
8,170 
8,170 
8,040 
7,900 
7.750 
7.610 
7,480 
7,200 
6.810 
6,560 
6,300 
6,0fiO 
5,800 
5,440 
5.560 
5,440 
5.810 
4.970 
4.860 
4.740 
4,740 
4.520 
4,520 
4.290 
3,870 
8,970 
3.870 
3,870 
3,870 


June. 


July. 


8,970 

1,780 

8,770 

1,640 

3,460 

1,640 

3,260 

1,640 

3,260 

1,640 

2,980 

1,640 

2,980 

1,640 

2,890 

1.640 

8,060 

1,640 

2,980 

1,570 

2,890 

1.450 

2,890 

1.450 

2,800 

1,850 

2,720 

1,300 

2,660 

1,300 

2,380 

1,400 

2,380 

1,400 

2,290 

1,400 

2,290 

1,850 

2,290 

1,300 

2,140 

1.300 

2.070 

1,800 

2,070 

1.400 

2,070 

1,350 

2,000 

1,300 

1,920 

1,300 

1,780 

1,300 

1,920 

1.300 

1,920 

1,300 

1,780 

1.300 

1,300 

,300 
,240 
,190 
.190 
,000 
.090 
,140 
,190 
,190 
,190 
.090 
.090 
.090 
,090 
,090 
,090 
,040 
,040 
,140 
.240 
,240 
,240 
,350 
,850 
.240 
,240 
,360 
,850 
,360 
.350 
,450 


Oct.     Nov.  I  DtK". 


.300 
.240 
.240 
,240 
,190 
.190 
,190 
.190 
,190 
,190 
.190 
.190 
,190 
,190 
,140 
,090 
,090 
,090 
,090 
,140 
.190 
,140 
,090 
,090 
,090 
,090 
,090 
,090 
,090 
,040 


940 

940 

990 
1,040 
1,090 
1,240 
1,300 
1.300 
1.300 
1.400 
1.300 
1.710 
1,640 
1,500 
1,600 
1.500 
1,500  '  1 


1.500 
1.500 
1.640 
1.600 
1.780 
1,780 
1,850 
1,920 


1,780  t  1 

1,920 

1,920 

1,920 

1,920 

1,920 


920;    1 


920 
850 
780 
850 
710 
780 
780 
780 
710 
500 
600 
350 
350 
450 
400 
400 
570 
450 
400 
350 
400 
400 
400 
400 
300 
300 
300 
400 
350 


I 


240 
300 
250 
350 
410 
350 
300 
250 
250 
'250 
260 
250 
250 
300 
350 
350 
350 
300 
250 
200 
150 
150 
150 
150 
300 
560 
300 
610 
800 
800 
900 


o January  1  to  February  22  atream  partly  frozen  above  dam,  but  not  sufficient  to  modify  tbe  flow. 
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Estimated  mmdhly  d'lHchargr  ttf  Orieidn  River  near  Evclidf  N,  )'.,  for  1904. 

[Drainage  area,  1,313  Hqiiare  miles.] 


Month. 


Discharge  in  necond-feet. 


Run-off. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximmu. 

2,710 
4,330 
.  9,860 
10,200 
8,380 
3,970 
1,780 
1,450 
1,300 
1,920 
1,920 
1,900 

10,200 


Minimum. 


Mean. 


Second-feet 
per  stquare 


Mua 
lile. 


mi 


Depth  in 
inrhes. 


1,660 
2,230 
2,960 
8,320 
3,870 
1,780 
1,300 
1,040 
1,040 
940 
1,300 
1,150 

940 


2,162 
3, 403 
5,934 
9,474 
5,944 
2,592 
1,439 
1,204 
1,152 
1,517 
1,535 
1,344 

3,142 


1.64. 
2.59 
4.52 
7.22 
4.53 
1.97 
1.10 
.917 
.877 
1.16 
1.17 
1.02 

2.39 


•1.89 
2.80 
5.20 
8.06 
5.22 
2.20 
1.27 
1.06 
.978 
1.34 
1.30 
1.18 

32.50 


CHITTENANGO  CREEK  AT  OHITTENANGO,  N.  Y. 

A  current-meter  gaging  station  was  established  at  Main  Street 
Bridge  in  Cliittenango  village  May  22, 1901.  The  stream  at  this  point 
is  entmined  between  parallel  walls,  affording  a  channel  50  feet  wide, 
over  which  the  bridge  passes  at  a  single  span.  The  bridge  stands  at 
an  angle  to  the  thread  of  the  stream,  and  has  a  span  between  abut- 
ments of  57  feet.  The  gage  board  is  secured  in  a  vertical  position  to 
the  right  abutment  on  the  upstream  side,  and  reads  decimally  from 
zero  to  8  feet.  The  stage  of  the  stream  is  observed  twice  daily  by 
Bessie  M.  Kellogg.  The  bench  mark  is  on  the  upstream  corner  of  the 
coping  of  the  right-hand  bridge  abutment. 

Elevation  bench  mark 100. 00 

Pllevation  gage  zero 91 .  77 

The  gaging  station  is  one-half  mile  al)ove  the  State  dam  diverting 
water  for  the  supply  of  the  summit  level  of  Erie  Canal.  The  flow  of 
Chittenango  Creek  above  Chittenango  is  regulated  by  storage  in  Caze- 
novia  Lake  and  Erieville  reservoir.^ 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Erieville  reservoir^ 

Tributary  watershed square  miles. . '  5. 4 

Storage  cai)acity cubic  feet. .  318, 424, 000 

Water  surface acres. .  340 

a  Data  below  froin  New  York  Bar^e  Canal  Report,  19W. 
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Above  Chittenango  Falls 

Alxjve  gaging  etation 

Above  month 


Ar«i. 

Sq.  viUen. 
63.0 

78.9 

326.3 


•I  From  Morrisville,  Oneida,  Cazenovia,  Chittenango,  Tully,  and  Syracuse  sheets  of  the  United 
^tacesi  GecHtigical  Survey  Topographic  Atlas. 

Discharge  ineasuremetUs  of  Chittenango  Creek  at  ChUienangOf  N,  Y.y  in  2904. 

' '- 1 


Date. 


Hydrognipher. 


Jane  30  ... ^  C.  A.  Swancott 

July  28 ' do 

August  31 1 do 

October  1 1  A.  M.  Evans  . . 


I 


Area  of 
section. 

Sr/.  feet. 

97 

104 

95 

96 


Mean       '     Gage     i      Dis- 
velocity.    i   height.       charge. 


Ft.  per  9ee. 

Feet. 

Sec.fett. 

0.70 

1.38 

55 

.82 

1.50 

70 

.73 

1.48 

70 

.58 

1.34 

56 

Mean  daily  gmje  height,  in  feet y  of  Chittenango  Creek  nt  ('hittenangOy  N.  Y.yfor  1904, 

Mar 


Day. 


Jan.      Peb.« 


1. 

3. 
4. 


M 

9 

10 

11 

12 

13 

1-1 

Ih 

ir, 

17 icl.70 

18 

19 

JO 

•21 

-» 


^i.eo 

1.80 
1.80 
1.80 
l.HO 
l.W 

cl.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 

rfl.TO 
1.70 
1.70 


1.70 
1.70 
1.70 
1.70 
1.90 


23 r?2.90 


155. 
26. 
27. 

2«. 
29. 
30. 
31. 


2.4.*) 
2.20 
2.20 
2.20 
2.10 
2.00 
2.0O 
1.95 


1.90 
1.90 
1.90 
2.00 
1.90 
1.96 
3.03 
3,15 
2.66 
2.40 
2.35 
2.30 
2.20 
2.20 
2.00 
2.00 
2.00 
1.90 
1.86 
1.80 
1.75 
2.00 
1.85 
1.75 
1.80 
1.80 
1.82 
1.80 
1.80 


Apr. 


1.70 
1.70 
2.20 
2,25 
1.95 
1.92 
2.90 
3.45 
2.76 
2.45 
2.30 
2.15 
2.0O 
1.95 
1.90 
1.90 
2.00 
2.10 
2.15 
2.10 
2.10 
2.70 
3.60 
3.40 
3.80 
4.80 
3.40 
2.86 
2.80 
2.80 
2.60 


3.20 
3.10 
2.60 
2.40 
2.45 
2.55 
2.60 
2.66 
2.85 
8.30 
2.80 
2.80 
2.70 
2.60 
2.55 
2.30 
2.30 
2.20 
2.20 
2.20 
2.30 
2.32 
2.45 
2.45 
2.08 
2.30 
2.45 
2.65 
2.55 
2.20 


May. 

2.20 
2.20 
2.00 
2.00 
1.90 
1.85 
1.80 
1.80 
1.80 
1.80 
1.70 
1.65 
1.60 
1.52 
2.00 
1.95 
1.85 
1.75 
1.70 
1.75 
1.70 
1.60 
1.60 
1.50 
1.50 
1.50 
1.95 
1.75 
1.55 
1.55 
1.60 


June.  1  July.     Aug.     Sept.  i  Oct.   ,  Nov. 


1.50 
1.45 
1.45 
1.45 
1.50 
1.46 
1.40 
1.40 
1.96 
1.70 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.  H) 
1.40 
1.40 
1.40 
1.30 
1.90 
1.40 
1.42 
1.48 
1.62 


1.48 
1.56 
1.25 
1.20 
1.32 
1.48 
1.40 
1.40 
1.30 
1.30 
1.30 
1.82 
1.48 
1.45 
1.35 
1.45 
1.50 
1.42 
1.32 
1.48 
1.36 
1.35 
1.38 
1.55 
1.58 
1.50 
1.55 
1.56 
1.65 
1.52 
1.50 


1.45 
1.50 
1.75 
1.60 
1.65 
l..'»2 
1.50 
1.48 
1.40 
1.40 
1.48 
1.42 
1.35 
1.62 
1.45 
1.50 
1.60 
1.62 
1.&5 
1.90 
1.75 
1.80 
2. 15 
1.75 
1.55 
1.48 
1.40 
1.45 
1.42 
1.45 
1.15 


1.45 
1.35 
1.38 
1.45 
1.40 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.32 
1.80 
1.3S 
1.48 
1.50 
1.45 
1.40 
1.40 
1.40 
1.50 
1.40 
1.40 
1.40 
1.40 
1.45 
1.45 
1.40 
1.70 
1.65 


1.40 
1.40 
1.40 
1.40 
1.45 
1.45 
1.30 
1.30 
1.30 
1.80 
1.40 
1.40 
1.40 
1.30 
1.30 


1.40 
1.50 
1.40 
1.40 
1.30 
1.25 
1.30 
1.50 
1.40 


1.40 
1.40 

i.:o 

1.35 
1.35 
1.40 
1.40 

i.a5 

1.40 
1.30 

\.Md 

1.35 

1,25 

1.35 

1.25 

1.45 

1.45 

1.45.1 

1.40 

1.45 

1.50 

1.50 

l.TiO 

1.45 

1.65 

1.C5 

1.55 

1.55 

1.55 

1.50 


Dec. 

1.65 

1.30 

1.35 

1.35 

1.30 

1.30 

1.20 

1.10 

1.25 

1.40 

f.  20 

1.20 

1.00 

1.00 

.90 

.85 

.85 

.80 

.90 

.95 

.95 

.90 

1.35 

1.75 

1.55 

1.00 

1. 45 

2.  (io 

3.00 

2.00 

1.80 


a  During  the  most  of  February  the  creek  was  frozen  part  way  acro.ss. 

fc  Anchor  ice. 

oStream  compietely  frozen  over. 

^'Stream  open. 

!{oTK.~During  the  frosen  season  the  gage  was  read  to  the  water  surface  in  hole  cut  in  ice. 
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Riling  table  for  Chittenango  Creek  at  Chiitenango,  N.  Y.,  from  December  JO,  1901^  to 

December  SI,  1904. 


1 

Gage 
height. 

Discharge. 

Gage 
height. 

1      Feet. 

Discharge. 

Gage 
lieight. 

Dischai^e. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Secmid/eet. 

Second'Jeet. 

Feet. 

Second-feet.  ' 

Second-Jfti. 

1.00 

16 

'     2.20 

180 

!     3.40 

728     . 

4.50 

1,500 

1.10 

1 

22 

2.30 

210 

'     3.50 

786 

4.60 

1,590 

1.20 

29 

2.40 

242 

3.60 

846 

4.70 

1,680 

1.30 

.% 

2.50 

276 

3.70 

906 

4.80 

1,780 

1.40 

45 

2.60 

318 

3.80 

968 

4.90 

1,870 

1.50 

54 

2.70 

:i59 

3.90 

1,030 

5.00 

1,970 

1.60 

1 

66 

2.80 

4a5 

4.00 

^1,100     i 

5.20 

2,190 

1.70. 

78 

2.90 

454     ' 

1 

4.10 

'l,170 

5.40 

2,410 

1.80 

93 

3.00 

504    j 

4.20 

1,240 

5.60 

2.640 

1.90 

111 

3.10 

558 

4.30 

1,320 

5.80 

2,900 

2.00 

130 

3.20 

613 

4.40 

1,410 

6.00    ' 

3,160 

2.10 

155 

3.30 

! 

669 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
29  discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  definetl 
between  gage  heights  1.4  feet  and  3  feet.  Above  gage  height  3  feet  the  rating  curve 
is  based  on  1  measurement  at  3.8  feet.  The  table  has  been  extended  bevond  the^e 
limits  by  means  of  logarithmic  section  paper. 

Estimated  monthly  discJuirge  of  Chittenango  Creek  at  ChiUenango,  N,  Y.,for  1904. 

[Drainage  area,  79  square  miles.] 


Month. 


January . . 
February . 

March 

April , 

Mav 

June 

July 

August 

September. 
Octoljer  « . , 
November , 
December 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


1,780 

669 

180 

120 

63 

168 

78 

54 

72 

504 


78 
150 
54 
36 
28 
45 
36 
32 
32 
9 


361 

3a5 
91.5 
52.4 
48.0 
62.7 
48.0 
42.6 
48.0 
51.8 


Run-off. 


Second-feet  I  rv»w.*», «.. 


mile. 


4.57 
3.86 
1.16 
.663 
.608 
.794 
.608 
.539 
.608 
.656 


5.27 
4.31 
1.34 
.740 
.701 
.915 
.678 
.621 
.678 
.756 


a  No  record  Octolier  IG-'ili.    Mean  for  actual  number  of  dayw  observed  used  as  mean  for  entire  month. 
Note.— For  it-e  conditions,  sw  footnote  to  dally  gage  heights. 
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(kusewma  Lake. 

Tributary  watershed square  miles. .  8. 7 

Ston^e  capacity cubic  feet..  206,997,000 

Water  surface square  miles. .  1.7 

The  drainage  basin  is  deeply  rolling,  mostly  cleared,  and  has  a  heavy 
impervious  soil  with  extensive  sodded  meadow  areas.  The  soil  is 
underlaid  by  shale  rock,  often  outcropping  and  affording  numerous 
springs.  The  stream  tributaries  are  somewhat  sparse,  marsh  and 
swamp  areas  are  very  limited,  with  the  exception  of  the  Nelson  Swamp, 
nl)out  2  square  miles  in  area. 

Cazenovia  Lake  is  located  at  an  elevation  of  1,190  feet.  From  its  out- 
let to  the  foot  of  the  plateau  at  Erie  Canal  crossing,  the  stream  descends 
770  feet;  the  distance,  following  the  general  trend  of  the  valley,  is  11 
miles.  The  freshet  of  December  15,  1901,  changed  the  cross  section  of 
the  stream  at  the  gaging  station.  Separate  rating  curves  have  been 
prepared  for  the  periods  preceding  and  following  that  date.^ 

SALMON    RIVER  NEAR  PULASKI,   N.   Y. 

A  current-meter  gaging  station  was  established  at  Fox  Bridge  St^p- 
tember  5,  1900.  The  original  gage  was  a  vertical  board  scale  attached 
to  the  upstream  end  of  the  center  pier,  having  its  zero  mark  at  eleva- 
tion 88.41  feet,  the  top  of  the  capstone  of  the  central  pier,  upstream 
end,  being  used  as  a  bench  mark,  with  arbitrary  elevation  100.00. 

This  gage  was  carried  away  by  ice  in  the  winter  of  1901-2,  and  was 
replaced  July  23,  1902,  by  a  standard  chain  and  weight  gage,  having 
its  datum  at  elevation  87.21  feet. 

The  gage  readings  have  been  taken  twice  each  day  by  S.  J.  Fox, 
and  have  been  continued  throughout  winter  and  summer,  the  winter 
readings  being  obtained  by  observing  the  height  to  which  the  water 
rose  in  a  hole  in  the  ice  underneath  the  gage.  Owing  to  the  obstruc- 
tion of  the  river  channel  bj'^  ice  the  discharge  for  the  winter  period 
has  not  been  deduced. 

The  gaging  bridge  consists  of  two  spans  183.5  feet  between  abut- 
ments. The  stream  bed  is  of  gravel  and  cobble,  relatively  flat  and 
shallow.  There  are  also  two  small  overflow  channels  and  a  flood  plain 
at  an  average  elevation  at  the  highway  of  95  feet;  the  discharge 
through  these  is  included  in  the  high-water  measurements. 

The  drainage  basin  above  the  gaging  station  is  rolling  and  ver}' 
sandy,  rock  lying  near  the  surface  in  the  upper  regions  of  the  water- 
shed, in  which  locality  there  are  also  extensive  areas  of  original  forest. 

The  drainage  area  at  the  gaging  station  is  provisionally  taken  at  264 
square  miles. 

The  drainage  basin  is  located  in  a  region  of  heavy  snowfall;  several 
feet  of  snow  sometimes  accumulating  in  the  forest  areas,  and,  by 

aFbr  reavulLsi  of  {^agings  of  Chitieiiango  Creek  at  Bridgeport,  just  above  the  inflow  to  Oneida 
Lake,  0ee  RejKjrt  on  Stream  Gagings,  contained  in  Supplement,  Report  of  State  Engineer  and  Sur 
▼eyor  of  New  York,  pp;  ft2-57. 
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gradually  melting,  feeding  the  stream  during  March  and  April.  The 
current-meter  measurements  are  made  at  5-foot  intervals  across  the 
stream  from  the  downstream  side  of  Fox  Bridge,  which  is  located 
about  2  miles  upstream  from  Pulaski.  The  location  of  the  gaginjy 
station  is  shown  on  the  Pulaski  sheet  of  the  United  States  Geological 
Survey  Topographic  Atlas. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 


Discharge  mewmrements  of  Sahmm  River  near 

Pulaski,  y. 

>'.,  M  1904. 

Date. 

Hydrographer. 

Area  of 
section. 

Sq./eet. 

1,055 

259 

248 

Mean              Gage 
velocity.         height. 

Diwharge. 

April  11 

St^pteiiil)er  23  . . 
November  15  . . 

Covert  and  Swancott 

A.  M.  Evaiis 

E.  F.  Weeks 

Feet  per  see. 

5.73 

.83 

1.23 

Feet. 
6.45 
2.71 
2.82 

f<eeand-/en. 

6,  a5:5 

«215 
.      305 

<•  Discharge  probably  affected  by  brush  in  Mtream  a  few  feet  below  gaging  section. 
Mean  daily  gage  fieightj  in  feet,  of  Salmon  River  near  Pulaski,  N.  Y,,for  1904- 


Day. 

Jan.« 

Fcb.a 

1 

Mar.a 

1        



•> 

h4.10 

1 

3     

1 

4 

5 

f'5.60 

0 

*••"**  • 

5.70 

7 

S 

! 

9 

.......|. ......  ....... 

1 

10  

4.30 

• 

11 

12 

"• 

5.80 

13 

'<5.00 

M 

■•"•••■ 

ir> 

1 
1 

16 

c4.3« 

17 

18 

... 

; 

19 

'•4.80 

20 

5.00 

21 

22 

I 

23 

5. 00 

24 

1 

25 

2G 

/7.40 

27 ' 

(/4.8r. 

28 ' 

29 1 

7.20 
5. 10 
4.45  ' 

30 

31 

h  4. 8U 

1 

Apr. 


4. 

5. 

6. 

4.1 

4. 

4. 

4.: 

5. 

G. 

7.1 

6. 

5. 

4. 

4. 

4.: 

4.1 

3. 

3. 

4.* 

3. 

3. 

3.: 

4.! 

4. 

G. 

G. 


5. 


May. 


June. 


70 

5.80 

3.28 

15 

6.35 

3.18 

00 

6.15 

3.08 

55 

6.05 

3.05 

50 

6.00 

3.05 

GO 

5. 75 

3.10 

82 

5.46 

3.05 

10 

5.45 

3.00 

24 

5. 22 

3.62 

08 

4.85 

3.70 

12 

4.32 

3.28 

48 

3,95 

3.05 

98 

3.70 

2.95 

GO 

3.«) 

2. 88 

28 

8.98 

2.92 

08 

4.90 

3.10 

92 

4.25 

2.92 

95 

3.75 

2.  82 

05 

3.62 

2.75 

82 

4.08 

2.75 

80 

4. 1.') 

2.  82 

82 

3.90 

3.42 

•20 

3.62 

3. 42 

70 

3.78 

3.12 

78 

3.68 

3.00 

27 

3.80 

3.00 

68 

3.98 

2.95 

95 

4.00 

2.80 

35 

3.(iO 

2.78 

05 

3.;» 

2.98 

... 

3.35 

3.72 
3.90 
4.08 
3.40 
3.32 
3.50 
3.25 
3.05 
2.85 
2.75 
2.80 
2.88 
3.60 
3.40 
."{.00 
2.85 
2.76 
3.-20 
3.20 
2.92 
2.71  \ 


2.70 
2. 72 
3.00 
2.92 
2.80 


I 


2.75 

2. 72 

2.95 

3.00 

2.78 

Aug. 

2.70 
2.70 
2.70 
2.70 
2.60 
2.70 
2.65 
2.60 
2.50 
2.50 
2.48 
2.45 
2.45 
2.45 
2.46 
2.42 
2.40 
2.40 
2.40 
2.85 
5.75 
4.20 
4.10 
3.48 
3.15 
3.15 
3.05 
2.88 
2.80 
2.68 
2.70 


2.60 
2.60 
2.68 
3.90 
3.38 
3.10 
2.95 
2.80 
2.78 
2. 75 
2.70 
2.68 
2. 55 
2.90 
3.06 
2.98 
2.76 
2.78 
2.70 
2.70 
2.72 
2.70 
2.70 
2.78 
5.00 
4.65 
3.90 
3.48 
3.55 
5.25 


Oct. 

Nov. 

8.28 

Dec. 

4.38 

2-85 

3.75 

3.20 

2.K2 

3.48 

3.20 

2.8S 

3.90 

3.10 

2.82 

3.15 

3.05 

2.92 

3.28 

3.05 

2.95 

3.30 

3.00 

3.05 

3.18 

3.00 

2.98 

3.10 

:2,92 

3.08 

3.65 

2.92 

3.05 

4.96 

2.88 

(«) 

4.65 
3.98 
3.62 
3.42 
3.30 
3.18 
3.10 
3.10 
3.02 
3.42 
4.60 
4.05 
3.82 
3.58 
3.68 
4.00 
3.75 
3.58 
3.50 
3.88 


2.88 
2.88 
2.85 
2.82 
2.82 
2.80 
2.80 
2.78 
2.80 
2.82 
2. 9.) 
2,80 
2.80 
2.t^6 
2.85 
2. 75 
2.80 
2.80 
2.80 


S.30 


3.  «5 


4.7U 
4.30 
3.96 
3.90 


a  Stream  frozen  over  January  16  to  Man^h  28  and 
Doceiiibor  4  to  31,  inclusive.  KeadingH  taken 
weekly  to  water  surface. 

t*  Ice  18  inches  thick  at  gage. 

c  Ice  22  inches  thick  at  gage. 


rf  Ice  28  inches  thick  at  gage. 

<-  Ice  20  inches  thick  at  gage. 

/River  oi>en;  ice  pam  below  the  station. 

(/  Ice  30  inches  thick  at  gage. 

A  Ice  26  inches  thick  at  sage. 


!Tf»RT«»N 
AND 
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RiUmg  table  for  tSalmon  Rirtr  near  IhiUimtiy  X.  Y.yfrmn  Jtimiary  1  to  Drvemlter  Sl^  1904. 


Gairc 

heiKht. 

Diivhaiige. 

Gage 
height. 

Feet. 

DiMcharge. 
Sectmd-fret . 

1 
height. 

F^ct. 

1  r 

i>iw!harge.    1 
Second'/eet.  . 

Gage 
height. 

Diwharge. 
S<-rvnd-/rH. 

FeeL 

Fed. 

2.40 

110 

3.60 

781 

4.70 

1 

2,140 

5.80 

4,490 

2.50 

144 

3,70 

865 

4.80 

2,300   1 

5.90 

4,780 

2.60 

^    181  ; 

3.80 

965 

4.90 

2,470 

6.00 

5,100 

2.70 

218 

3.90 

1,060 

5.00 

2,640   '" 

6.20 

5,770 

.       2.«0 

265 

4.00 

1,170 

5.10 

2,840   ' 

6.40 

6,530 

2.90 

312  1 

4.10 

1,300 

5.20 

3,020 

6.60 

7,340 

1      3.00 

364 

4.20 

1,420 

5.30 

3, 240 

6.80 

8,190 

3.10 

422 

1 

4.30 

1,460 

5.40 

3,460 

7.00 

9, 070 

3.20 

480  •• 

4.40 

1,680 

5.50 

3,700 

'          1 

7.20 

10,000 

3.30 

550 

4.50 

1,830 

,      5.60 

3,950 

7.40 

11,000 

3.40 

620 

4.60 

1,980 

5.70 

4,200   , 

7.60 

12,060 

3.50 

697 

1 

1 

•i 

The  above  table  is  applicable  only  for  open-channel  conditionfl.  It  in  l>a8e(l  upon 
discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  defined 
l)etween  gage  heights  2.45  feet  and  3.25  feet.  Above  this  point  the  curve  is  l>H>H^d  on 
three  measurements  at  gage  height  6.3  feet.  The  table  has  been  extended  l)eyond 
these  limits. 

EBtimaied  monthly  dittcharge  of  Salmon  Hirer  near  Pulastij  N.  3'.,  for  J 904. 

[Drainage  area,  264  fiquare  milen.] 


Month. 


DiHcharge  in  second- feet 


Maximum. 


Minimum. 


Run-off. 


Mean. 


Sjcond-feet    ,,     ..  , 


January  <^, 


February  «. 
Man»h«  ... 


April 

May 

June 

July 

August 

September . 
October  ... 
November . 
r>ecember« 


9,420 
6,340 

865 
4,260 
4,350 
3,130 
2,650 

532 


965 
585 
241 
218 
110 
162 
378 
241 


3,175 
2,143 
411 
443 
430 
581 
874 
317 


12. 03 
8.13 
1.56 
1.68 
1.63 
2.20 
3.31 
1.20 


I 


13.42 
9.37 
1.74 
1.94 
1.88 
2.46 
3.82 
1.34 


a  stream  frozen.    Record  not  available. 


110  STREAM    MEASUREMENTS    IN   1904,   PART    VI.  [no.  120. 

BLACK    RIVER   NEAR   FELTS   MILLS,  N.  Y, 

The  gaging  station  is  located  at  the  dam  of  the  Black  River  Traction 
Company,  near  the  village  of  Felts  Mills.  The  dam  is  situated  9  miles 
upstream.from  Watertown  and  7  miles  upstream  from  the  old  Hunting- 
tonville  gaging  station  on  the  same  stream.  The  drainage  area  is  esti- 
mated at  1,851  square  miles,  or  37.5  square  miles  less  than  that  at 
Huntingtonville.  The  intervening  area  is  mainly  comprised  in  two 
small  streams,  Townsend  and  Rutland  Hollow  creeks. 

The  dam  is  of  squared  timber  and  has  a  slope  on  the  upstream  face 
of  2.88  horizontal  to  1  vertical.  The  crest  is  protected  by  boiler  plate, 
and  the  downstream  face  is  vertical,  giving  a  free  overfall.  The  main 
crest  is  380.6  feet  in  length.  There  are  two  additional  sections  on  the 
right-hand  side,  one  14.1  feet  long  and  the  other  17.9  feet  in  length. 
A  similarly  constructed  dam,  117  feet  long  at  the  left  bank,  serves  as 
an  auxiliary  spillway  and  as  a  headrace  wall. 

The  gage  is  attached  vertically  to  a  crib  at  the  juncture  of  the  main 
and  auxiliar}'  spillways,  12  feet  upstream  from  the  crest,  and  a  correc- 
tion is  made  to  the  gage  readings  for  velocity  of  approach  during  high 
waiter.  The  discharge  over  the  spillways  has  been  calculated  by  means 
of  the  weir  formula  using  coefficients  derived  from  experimenti>  of 
the  United  States  Geological  Survey  for  a  dam  of  similar  cross  section. 
The  dam  was  constructed  in  1900,  rests,  on  limestone  foundation,  and 
is  very  nearly  water-tight.  The  headrace  is  closed  by  a  bulkhead, 
no  water  wheels  having  been  installed. 

Owing  to  continued  discharge  over  dam  to  a  considerable  depth 
during  the  years  1903  and  1904,  it  has  not  been  possible  to  obtain  a 
new  profile  of  the  crest.  The  discharge  has  been  calculated  from  the 
known  elevations  of  the  ends  of  the  crest,  and  the  results  given  are 
subject  to  revision.  Settlement  of  the  crest,  if  any  has  taken  place, 
would  have  the  effect  of  making  the  discharge  at  a  given  gage  height 
greater  than  that  given  in  thie  accompanying  tables.  The  gage  read- 
ings are  taken  twice  daily,  at  7  a.  m.  and  6  p.  m.,  by  George  W. 
Kidder. 

The  regimen  of  Black  River  is  controlled  by  storage  on  its  larger 
tributaries,  including  Beaver  River  at  Beaver,  a  series  of  reservoirs  at 
the  headwaters  of  Moose  River,  and  additional  reservoirs  at  Forestport 
and  on  the  headwaters  of  Black  River. 

Water  is  diverted  from  Black  River  through  Forestport  feeder  to 
supply  the  Black  River  canal  at  Boonville.  A  portion  of  this  diver- 
sion flows  northward  from  Boonville  and  enters  Black  River  again  at 
Lyons  Falls;  the  remainder  flows  southward  through  Black  River 
canal  and  enters  Erie  canal  at  Rome.  The  amount  of  this  diversion 
which  takes  place  during  the  season  of  canal  navigation  is  not  con- 
tinuouslv  recorded. 

Measurements  made  by  the  New  York  Barge  Canal  Survey  in  liHyo 


AND  HUlT 


xsox.j       L^KK    ONTARIO   DRAINAGE    BABIN. 


Ill 


showed  the  foUowin^  amounts  of  flow  in  the  Black  River  cAnal  south 
of  the  Forestport  feeder: 


Date. 


Diwharffe. 


Second'/eet. 

AngtistSl,  1900 197.4 

September  24,  1900 242.2 

November  7, 1900 254.2 

December  1, 1900 .  181.2 


The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogi-apher. 

Mean  daily  discharge ^  in  ttecand-feet,  of  Black  River  near  FelU  Mills,  N.  }'.,  190S-1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May.    Jane. 

1 

July. 

Aug.  ^ 

1902. 
1 

1 

2 



, 

4 

3 

■ 

1 
4 1  

1 

5.".".;..;;;;  ■■'■■" 

. 

6 

■■■""••i"  —  •"[ 

_______  _.___ _«_____ 

, 

7 

* 

....... 

' 

1 

8 i 

9 

1 

.......  1 

10 

1 
t 

11 

12 

13 

14 

15 

• 

16 

17 

18 

19 

20 

1 

21 

22 

23 

24 

26 

26 

27 

' 

28 

1 
.......I-- 

29 

- 

1 

1.220 

ao • 

1,120 

31 



932 

1909. 
1 

2,47D 
2,150 
2,340 

5,640 
6,590 
6,690 
7,400 
8,860 
7,600 
6,690 
6,010 
5.820 

8,600 
9,160 
9,640 
9,870 
8,900 
8,480 
7,300 
7,500 
10,200 

5,920 
5,720 
5,240 
6,800 
7,300 

(•) 
(«) 
(«) 
(-) 

2,210 
1,970 
1,640 
1,690 
1,860 
1,640 
1,580 
1.640 

522 
453 
453 
453 

1,970 
1,920 
1,970 
9  rMH 

1 
5,560 

3,970 

2 

3 

3,690 

4 

8,270 
3,970 
3,620 
3,400 
2,800 
2,470 

3,400 
3.540 

6 

351  1  1  MM) 

282 

2_5UO 

3,830 

7 

(    '  — 

282  1  S  270 

4,120 

Tfil 

3,130 
2.730 

4,430 

9 

M. ,  v-av                   .  — — 

1,520  1      718 

2,730 

Sopt.  I  Oct.      Nov.  I  Dec 


975 

1.520 

3,900 

2,600 

1,070 

1,470 

3.180  ,   2,210 

1.820  1  1,580  '  2,860  1   2.060 

1,270 

1,270     2,210  1   4,990 

1.120 

804     1,750  1   4,430 

975  '  1,870     1,690 

2,860 

590 

1,970  1  1,690 

3.000 

1,820 

1,970     1,750 

2,660 

1,470 

2,150 

1,690 

2,470 

1,470 

i.aeo 

1,580 

2,280 

2,340 

1,220 

1,520 

1,860 

1,970 

1,320 

1,580 

1,870 

1,580 

1,470 

4,590 

1,420 

1,120 

2,080 

5,070 

1,470 

1,420 

2,410 

5,240 

1,320 

1,320 

2,080 

3,970 

1,580 

1,270 

1,690  i  3,130 

590 

1,220     1.640     2,730 

2,840 

1,170  >  1,420     2,660      3.400 

982     1,800  '  2.860 

3,200 

676     1,970 

2.340 

3,620 

1,170  ,  2,210  .  1,920 

4,200 

1.020 

1,750 

1,750 

5,820 

761 

2,080 

2.800 

6,500 

847     1,640     2,280      5,640 

1,020     1.690     1,920 

5,240 

804     1,970     2,080 

4,270 

1,020     2,340 

2.730  1  3.620 

1,320  1  3,970 

3,130  1  3,200 

1,580     4,7.'i0     2,280      3,000 

4,830  ' 

2,800 

2,210     1,020 

2,340 

1,320 

1,7.tO 

1,320  1  2,080      1,420 

1,750 

1,120  1  1,970      1,520 

1,420     1,320  '  1,760 

1,640 

1,220  1  1,220  '  2,210 

1,750 

1,120  j  1,320  1  2,860 

1,860 

932 

1,320 

2,470 

1,970 

761 

1,760 

1,970 

2,210 

676 

3.270 

1,750 

1,860 

a  Record  not  available. 
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STRKAM    MKASITRKMKNTS    IN    1904,   PART    VT. 


[NO.  129. 


Mean  daily  discharge^  in  second-feety  of  Black  River  near  Felis  Mills^  X.  }'. ,  etc. — CV>nt'd. 


Day 


1903. 


Jan.   Feb. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

27. 

28. 
29. 
30. 
31. 


10 

V, 

11 

1, 

12 

1, 

13 

1, 

14 

1, 

15 

1, 

16 

1, 

17 

1, 

18 

1, 

19 

1, 

20 

1, 

ei 

2, 

22 

V, 

23 

?, 

24 

V, 

25 

2. 

26 

27 

v>, 

28 

?, 

•29 

3. 

30 

31 

4, 

6, 

1901. 
1 

?, 

2 

?, 

3 

4 

5.... 

6 

7 

8 

9 

10 

11 

12 

13 

280 
,920 
,860 
,750 
,640 
,520 

,7r)0 

,970 

470 

820 

,690 

,800 

800 

,0K0 

210 

,660 

,800 

,800 

,800 

,690 

,590 

,010 

470 

210 

970 

210 

860 

750 

420 

320 

120 

320 

6-10 

970 

520 

847 

676 

590 

590 

590 

761 

761 

847 

1,320 

2,470 

2,730 

1,970 

1,750 

1,520 

1,220 

1,120 

1,120 

9^2 


4,270 
3,900 
4(430 
5,560 
5,640 
5,5«X) 
5,240 
4,670 
4,010 
3,900 
3,620 
2,930 
2,730 
2,660 
2, 470 
2, 470 
2,410 
2,540 
3, 470 


932 
1,220 
1.640 
1,860 
2,470 
4,590 
6,890 
6,300 
5,720 
5,400 
5,070 
4,750 
4,430 
4,120 
3,830 
3,270 
3,000 
2,860 
2, 210 
1,820 
1,220 
1,520 
1,860 
2,340 
2,470 
1,860 
1.520 
1,320 
1,'220 


Mar. 


11.400 
14,100 
17,600 
16,700 
15,500 
14,100 
11,700 
11,500 
11,200 
12,800 
14,700 
16,800 
18,800 
22,100 

(*) 

(*) 
21,400 

17,300 

13,300 

8,360 

6,690 

1,640 
1,860 
2,470 
3,400 
4,270 
4,750 
5,070 
4,270 
3,690 
3,270 
3,690 
3,270 
3,540 
3,000 
2,470 
2,730 
2,600 
2,210 
1,640 
3,080 
3,000 
3,970 
6,720 
7,090 
7,920 
12,000 
13,300 
13,300 
12,800 
11,500 
10,200 


Apr. 

May. 

1,320 

(«) 

1,020 

(«) 

1,620 

(") 

1,320 

(«) 

975 

(«) 

676 

(«) 

600 

(«) 

932 

(«) 

718 

(«) 

890 

(«) 

1,020 

(«) 

690 

(«) 

419 

(«) 

690 

(«) 

169 

(«) 

622 

1,580 

676 

2,030 

590 

2.540 

463 

2,150 

453 

1,580 

385 

385 

9,990 

(<-) 

9,520 

C') 

9,040 

C) 

9,750 

(*•) 

10,200 

•  (<') 

9,750 

C') 

9,040 

i^) 

8.360 

(0 

8,590 

(«') 

14,700 

(<•) 

18,200 

(<^) 

19,200 

(*•) 

15,300 

(0 

13, 100 

i'^) 

11,000 

3,800 

9,040 

5,110 

7,600 

6,360 

7,090 

5,080 

6,800 

4,240 

5,720 

4,310 

5,240 

5, 110 

5,070 

5,190 

5,400 

4,790 

5,720 

3,730 

7,920 

3,510 

9,520 

3,730 

11,500 

3,730 

13,100 

4, 240 

14,400 

4,080 

15, 500 

3,870 

3,660 

June. 


890 
487 
1,750 
5,320 
4,910 
3,830 
2,660 
2,340 
1,750 
1,820 
1,470 
1,020 
2,780 
3,470 
3.400 
3,470 
3,970 
3, 760 
3,000 
2,340 
1,970 


July.  Au|?. 


3 


310 


900 
190 
120 
960 
010 
640 
840 
800 
650 
280 
030 
160 
040 
320 
680 
780 
460 
110 
260 
110 
020 
010 
580 
120 
680 
210 
758 
562 
1,360 


2,340  . 
1,750 
1,620 
1,&40 
1,320 
1,120 
1,020 
847 
761 
590 
463 
1,020 
1,420 
2,210 
3,000 
3,400 
3,000 
2,600 
2,210 
2,470 
5,070 
6,500 

1,620 
1,410 
2,010 
2,120 
1,960 
2,010 
2,190 
1,900 
1.620 
887 
1,110 
1,160 
1,260 
1.510 
1.460 
1,260 
1,160 
1,460 
8,730 
2,d40 
1,660 
887 
844 
844 
1,410 
1,680 
1.360 
1.060 
1.790 
1,900 
1,160 


400 
130 
400 
830 
540 
470 
860 
640 
120 
120 
120 
580 
690 
760 
620 
860 
210 
600 
470 
340 
210 
340 


Sept.     Oct. 


Nov.  I  IX  c 


620 

510 

160 

110 

310 

160 

527 

160 

860 

160 

210 

887 

696 

493 

801 

1,310 

1,020 

887 

673 

930 

3,730 

5,280 

5,520 

5,030 

3,870 

2,840 

2,120 

2, 120 

1,460 

1.210 

1,060 


676 
847 
676 

1,020 
;i90 
580 
690 
847 
932 

1,420 

1,120 
'1.750 

1,120 
932 

2. 120 
847 
590 
676 
676 

1.320 

1,2» 


11,500 

'l7,600 

1 18, 200 

10.500 

8.5B0 

7,600 

6,500 

5,920 

7,500 

9,040 

10.200 

10,200 

8,810 

6,  .^00 

4,750 

4,430 

4,270 

3,690 

8,400 

8,000 

2,730 

2,470 


1,520 
l.:J20 
1,520 
1,820 
l.VJJ  : 
1.750 
1,970  I 
2.210  I 
1,970 
1,750 
1,420 
1,320 
l.liJO 
2,080 
2,(SO0 
i  2.0M) 
1,970 
1,750 
1,420 
1,220  . 

1,520 : 


736 

513 

907 

1,280 

2,340 

2,140 

1,880 

1,040 

1,180 

907 

907 

736 

693 

1.750 

69;} 

1,180 

1,480 

821 

693 

992 

1,860 

2,660 

2,400 

1,700 

3,180 

5,620 

6.360 

6,860 

5,880 

6,950 


7,760 

7,760 

7,250 

6,360 

5,190 

4.030 

3.4(iO 

2,990 

2,580 

2,400 

3.890 

5,300 

5,780 

5,300 

4,810 

3,190 

2,790 

2,140 

1,810 

1,810 

2,030 

5,130 

5,460 

5,620 

5.980  ■ 

5, 620  ! 

5,130  I 

4,490 

4,080 ; 

2,920 
2,660 


2,530 

2,470  I 

2,210 

2,470 

2,400  ; 

2,340 

2.140 

2,090 

1.750 

1.580 

1.680  • 

1,580  ! 

1,380  I 

1.640  • 

1,580 

1,700 

1,5K> 

1,830 

1,640 

1.040 

1,480 

1,810 

1,700 

1,580 

1,700  i 


1,580 


821  I 
1.130  I 
1.580  ! 
1,280  • 


1,320 
1.7.'« 
1,7.tO 
1,520 
1,7.T(U 
2,:^40 
l.SfiU 
1.420 
1,7.^ 
1,750 
1,640 
2.01^ 

2,  HO 

3.  K1) 
3,1*70 
4, 270 
3,4(ft 

3,27*1 
3.270 

2.5^) 

2,«« 

1,2>0 
l.:«>v» 

1,4H1 
616 
907 

l.OhO 

992 
1,0411 
l,Otl> 
1,2HU 

1.3>«^ 
1,4W 
1,5^1 

1,700 
1,700 
1.530 
1,580 
1,4NJ 
1,5N) 
1,43C> 
1.430 
1,4K> 
1,610 
1.5.SU 
1.  7Ht 
l.SP^i 
3,  .\30 
1,4S0 


<i  Record  not  avKilablu. 


b  Above  rating  tiiblc. 


c  No  record. 
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Eftimaied  monthly  dMutrge  of  Black  Hirer  near  Felts  Milh^  .V.  J'.,  190^-1904, 

[Draln&fce  area,  1,851  sqiiiire  milefl.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


1902. 

September 

October 

November 

December 

1903. 

Janaary  

February 

March,  ^  days 

April,  10  days 

May 

June 

Julv 

August 

September 

October 

November 

December 

1904. 

January 

February 

March 

April 

May  15-31 

June 

July 

August 

St»ptember 

October 

November 

December 


2,340 
4,830 
5,240 
6,500 


6,010 
8,360 

?,  210 
5,320 
6,500 
5,560 
2,210 
18,200 
2,860 
4,270 


2,730 
6,890 
13,300 
19,200 
5,360 
5,280 
3,730 
5,520 
6,950 
7,760 
2,530 
3,530 


Minimum. 

Mean. 

590 

1,205 

m\ 

2,009 

1,620 

2, 628 

590 

3,098 

.   -_  -= — -- 

^  —    — 

1,320 

2,610 

2,410 

4, 743 

6,690 

12,  700 

4.036 

Se<*ond-feet    ,w^,k  i^ 


159  , 

282 

453  ' 

1,120  I 

590  I 

1,020  j 

1,220  I 

1>320  I 


1 

2 

2 
2 

1 
5 
1 
2 


590 

932 

1,640 

5,070 

3,510 

562 

844 

493 

513 

1,810 

821 

616 


031 
002 
178 
725 
047 
837 
846 
238 


0.651 
1.09 
1.42 
1.67 

1.41 
2.56 
6.86 
2.18 

.557 
1.08 
1.18 
1.47 

.566 
3.15 

.997 
1.21 


0.726 
1.26 
1.58 
1.92 

1.63 
2.66 
7.14 
.811 
.642 
1.20 
1.36 
1.70 
.632 
3.63 
l.IV 
1.40 


1,438 

.777 

.896 

3,007 

1.62 

1.75 

5,249 

"  2.  84 

3.27 

10, 160 

5.49 

6.12 

4, 323 

2.34 

1.48 

2,327 

1.26 

1.41 

1,586 

.857 

.988 

1,779 

.961 

1.  U 

2,174 

1.17 

1.30 

4, 373 

2.36 

2.71 

1,723 

.931 

1.04 

1,474 

.796 

.918 

IRR  129—05 8 


a  AboT«  rating  table. 

b  Recoixl  not  available  April  (V-2.5,  inclusive. 
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I  NO.    1251. 


MOOSE   RIVER  AT  MOOSE   RIVER,  N.  Y. 

Moose  River  drainage  basin  lies  mainly  in  Herkimer  and  Hamilton 
counties,  N.  Y.  The  stream  is  tributary  to  Black  River  at  Lyons 
Falls.  The  gaging  station  was  established  June  5,  1900.  Two  read- 
ings of  the  stream  stage  are  taken  daily  on  a  graduated  board  scale 
attached  to  posts  on  the  left  bank  of  the  stream  at  Moose  River  vil- 
lage, the  gage  comprising  a  high-water  and  a  low-water  section.  The 
observer  is  Chris  Hannan. 

A  cableway  was  erected  at  the  gaging  station  in  June,  1903,  having 
a  clear  span  of  269  feet,  from  which  the  current  meter  measurements 
listed  below  have  been  made  in  1904.  The  bed  of  the  stream  is  of 
cobble  with  occasional  bowlders,  the  current  smooth,  depth  fairly  uni- 
form. A  short  distance  below  occurfe  a  fall.  The  stream  is  smooth 
above  the  gaging  station  to  the  foot  of  McKeever  Dam,  2  miles 
upstream^  but  is  divided  by  an  island  a  short  distance  above  the  ga^, 
which  creates  an  ice  jam  during  spring  freshets.  The  gage  was  car- 
ried out  by  such  an  ice. freshet  February  28, 1903,  and  was  replaced  at 
a  slightly  different  elevation.  The  bench  mark  is  on  top  of  a  bowlder 
on  the  left  stream  bank  300  feet  upstream  from  cableway. 

Elevation  bench  mark,  a£eumed 100. 00 

Elevation  gage  zero  prior  to  February  28, 1903 84. 64 

Elevation  gage  zero  after  February  28,  1903 84. 47 

The  flow  for  the  spring  months  is  controlled  by  lumbermen's  dams, 
large  volumes  of  water  being  turned  into  the  stream  when  required 
for  log  driving. 

The  stream  freezes  over  in  winter,  alternate  layers  of  ice  and  snow 
or  slush  often  forming  in  such  manner  as  to  prevent  discharge  meas- 
urements being  made.  During  the  ice  season  the  gage  is  read  once 
each  week. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Drainage  areas  of  Moose  River. <'• 


stream. 


South  Branch  Moose  River. 
Indian  River 


Total 


Middle  Branch  Mooee  River. 

Moose  River 

Do 


Location. 


Above  Indian  River. 
Above  mouth 


Above  Old  Forge 

Above  Mooee  River  gaging  station. 
Above  mouth 


Afca. 


Sq.  mUetL 
67.2 
50.2 


117.4 


52.3 
374.1 
439.6 


aFxom  U.  8.  Oeol.  Mapt,  East  of  76th  Meridian,  remainder  from  Blen'i  Atlaa  of  New  York. 
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Discharge  meamrements  of  Moose  River  at  Moose  Rivera  N.  Y. ,  in  1904, 


Date. 


Hydro^rapher. 


Jnne29 '  C.  C.  Covert 

aSeptember  21_.,  A.  M.  Evans 

October  22 Beebe  and  Swancott. 

October  23 i  C.  A.  Swancott 

October  24 do 


Area  of 
section. 


i!g,  feet. 

474 

702 

1,408 

1,116 

828 


Mean 
velocity. 


Ft.  per  9ec. 
0.62 
.92 
2.25 
1.74 
1.30 


Gage 
height. 


FeeL 
1.15 
2.21 
5.39 
4.22 
3.12 


Discharge. 


Seeond-Ject. 

290 

648 

3,162 

1,943 

1,074 


Mean  daily  gage  height^  in  feet,  of  Moose  River  at  Moose  River ^  N.  F.,  for  1904* 


Day. 

1 

Jan.     Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1.60 

2.20 

2.26 

2.35 

2.46 

2.65 

2.40 

2.05 

1.86 

1.50 

1.36 

1.25 

1.25 

1.16 

1.16 

1.05 

.90 

1.00 

.96 

.86 

.70 

.80 

.85 

.96 

1.25 

1.56 

1.66 

1.66 

1.66 

1.60 

1.60 

1 
Aug. 

1.40 
1.50 
1.40 
L36 
1.25 
1.36 
1.25 
1.20 
1.15 
1.10 
1.00 
.90 
.95 
1.15 
1.40 
1.50 
1.35 
1.25 
1.16 
1.85 
4.15 
3.60 
3.05 
2.65 
1.85 
1.60 
1.35 
1.15 
1.00 
.86 
.80 

Sept. 

0.80 
1.20 
1.45 
2.75 
2.20 
1.70 
1.45 
1.36 
1.20 
1.10 

.95 
1.05 

.96 
1.00 
1.35 
1.90 
2.05 
1.76 
1.70 
2.35 
2.45 
2.30 
2.10 
2.25 
5.10 
5.06 
4.16 
3.85 
3.66 
6.06 



Oct. 

A.9S> 
4.06 
3.86 
8.60 
8.36 
3.25 
3.10 
2.60 
2.25 
2.25 
4.45 
4.65 
3.90 
3.50 
2.90 
2.45 
2.30 
2.60 
2.46 
2.25 
2.50 
5.56 
4.20 
3.40 
2.90 
2.86 
2.86 
2.60 
2.20 
2.10 
2.15 

Nov. 

Dec. 

1 

1.80 
1.80 

.......1    -  

6.20 
6.95 
6.66 
6.50 
6.10 
5.85 
6.35 
5.20 
4.75 
4.25 
3.75 
3.20 
8.05 
2.85 
2.76 
4.10 
3.90 
3.35 
3.10 
3.30 
3.25 
3.05 
2.75 
2.45 
2.70 
2.70 
8.15 
3.26 
3.20 
2.50 
2.40 

2.35 
2.35 
2.25 
1.95 
1.95 
2.95 
3.20 
2.95 
4.05 
5.40 
4.20 
3.46 
2.76 
2.60 
2.46 
2.05 
1.85 
1.60 
1.50 
1.40 
1.76 
2.86 
3.05 
2.65 
2.25 
1.95 
1.66 
1.35 
1.10 
1.25 

*  '  "  ■  "#" 

2.15 
2.55 
2.85 
2.86 
2.85 
2.55 
2.35 
2  66 
2.60 
2.65 
2.35 
2.20 
2.25 
2.30 
2.20 
2.05 
1.96 
1.86 
1.76 
1.80 
2.05 
2.06 
2.15 
2.15 
2.00 
1.80 
1.66 
1.66 
1.90 
1.80 

l.Th" 

2 

3.60 

1.0.". 

3 

1.80 
1.80 

\.'U 

4 

1.  n) 

5 

1.90 

3.90 

....... 

i.f/» 

6 

1.90       2.60 

l.^.Ai 

7 

1.85 

1.40 

8 

1.80 
1.80 

l.oO 

9 

4.60 
6.15 
6.70 

1.50 

10 

1.85 
1.80 
1.80 
1.90 
1.90 
1.90 
2.05 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.40 
2.70 
2.95 
2.95 
8.00 
2.80 
2.75 
2.70 
(«) 

1.75 

11 

1.80 

12 

2.10 

4.40 

5.00 

1.70 

13 

4.46 
4.05 

1.60 

14 

1.65 

15 

3.86 

1.&5 

16 

3.80 
3.70 
3.55 
8.86 
2.90 

1.60 

17 

1.50 

18 

1.50 

19 

8.60 

1.40 

20 

1.50 

21 

2.70 
2.65 
2.80 

1.40 

22 

1.50 

23 

1.45 

24 

3.20 
6.45 

1.40 

25 

1.45 

26 

8.60 

4.30 

6.36 

1.50 

27 

.«>•» 

1.85 

28 

5.70 
6.36 
6.50 

2.30 

29 

2.86 

30 

2.95 

31 

3.06 

1 

a  River  frozen  January  31  to  April  8. 
ST.  liAWRENCE  RIVER  DRAINAGE  BASEN. 

St.  Lawrence  Kiver  receives  the  drainage  from  a  number  of  New 
York  streams  having  their  headwaters  in  a.  northerly  slope  of  the 
Adirondack  region,  where  there  are  also  numerous  lakes  and  storage 
facilities. 


116  STREAM    MEASUREMENTS   IN    1904,   PART   VI.  [no.  120. 

Gi*ass,  Raquette,  and  St.  Regis  rivers  lie  within  the  United  States. 
Salmon,  Trout,  Chateaugay,  and  English  rivers  cross  the  international 
boundary  line  and  flow  northerly  into  St.  Lawrence  River  in  Canada, 
as  does  also  Richelieu  River,  the  outlet  of  Lake  Champlain. 

St.  Lawrence  River  tributaries  in  United  States. 


Stream. 


Oswegatchie  River 

Grass  River 

Raquette  River  . . . 
St.  Regis  River 


Drainage 
area. 


Sq.  miles. 
1,609 

637 
1,219 

910 


Little  Salmon  Rivf  « .* -  103 

I 

Salmon  Ri  ver  « 273 

Trout  River  & '  129 

Chateaugay  River  '^ 199 


English  River  & . . . 
Lake  Champlain  '>. 


53 

8,187 


a  Above  junction  near  international  boundary.  &  Above  New  York  State  line. 

Chateaugay  River  has  extensive  surface  storage  in  the  Upper  and 
Lower  Chateaugay  lakes  lying  on  the  north  slope  of  the  Adirondacks. 
A  measurement  of  the  ordinary  spring  discharge  of  this  stream  was 
made  by  thiB  engineers  of  the  United  States  Deep  Waterways  at  Ornis- 
town,  April  19,  1899;  discharge,  2,720  second-feet,  or  13.6  second- 
feet  per  square  mile. 

English  River  rises  near  the  international  boundary,  flows  south- 
easterly in  New  York,  then  recrosses  into  Canada,  draining  an  area 
above  the  crossing  of  the  boundary  line  of  53  square  miles.  A  meas- 
urement of  the  spring  flow  of  this  stream  was  made  near  the  New 
York  and  Canada  boundary  line,  April  26,  1899,  by  the  engineers  of 
the  United  States  Deep  Waterways,  at  which  time  the  discharge  was 
392  second-feet. 

St.  Lawrence  River  di-ains,  through  Lake  Champlain,  an  area  of 
4,560  square  miles  in  the  State  of  Vermont.  This  drainage  is  prac- 
tically all  from  Missisquoi,  Lamoille,  and  Winooski  rivers  and  Otter 
Creek. 

Missisquoi  River  has  a  total  drainage  area  of  860  square  miles,  of 
which  245  square  miles  lie  in  Canada.  It  has  its  headwaters  in  the 
highlands  west  of  Lake  Memphremagog,  thence  flows  southerly  through 
Canada  and  westerly  through  Vermont  into  Lake  Champlain.  The 
slopes  as  a  rule  are  quite  steep.  The  basin  is  very  generally  made  up 
of  farm  lands,  but  considerable  areas  of  forest  are  found  at  the  head- 
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waters  of  all  its  tributaries.  There  is  no  great  amount  of  lake  or  arti- 
ficial storage.  At  many  points  water  power  is  in  use,  but  the  storage 
at  such  power  plants  is  invariably  small. 

Lamoille  River  di-ains  a  total  area  of  725  square  miles.  Its  head- 
waters lie  in  the  Green  Mountain  region  in  the  northern  part  of 
Vermont;  thence  it  flows  in  a  general  westerly  direction  into  Lake 
Champlain.  The  basin  includes  considerable  farm  land,  but  extensive 
areas  of  forest  occur  at  the  headwaters,  especially  in  the  mountainous 
regions.  As  the  slopes  are  steep,  there  is  no  great  aniount  of  natural 
or  artificial  stoi^age.  Water  power  is  used  at  nian}'  iK)ints  along  the 
river. 

Winooski  River  drains  a  total  area  of  995  square  nules,  all  in  Ver- 
mont. It  has  \bi  headwaters  in  the  Oreen  Mountain  district  in  the 
east-central  jmrt  of  the  State;  thence  it  flows  generally  northwesterly 
into  Lake  Champlain  near  Burlington.  The  basin  is  generally  in  farm 
lands,  with  considerable  areas  of  forest  in  the  headwaters.  The  stor- 
age, either  natural  or  artificial,  is  insignificant. 

Raquette  River  dmins  a  long,  narrow  watershed  extending  from 
Hamilton  County  to  St.  I-iawrence  River.  Al)ove  Piercefield  the 
drainage  basin  broadens  out,  including  a  region  interspersed  with 
lakes  and  ponds  and  affording  ample  opportunities  for  storage  devel- 
opment,**  as  shown  by  the  following  list  of  lakes: 


Lake. 


Blue  Mountain  Lake  ^ 

Raquette  Lake 

Forked  Lake 

Long  Lake 

Big  Tupper  I^ake 


Elevation  of 

water 

Hurface. 


Fret. 
1,788 
1,762 
1,741 
1,629 
1,554 


Surface 
area. 


Sq.  miles. 
3.9 
8.3 
2.5 
4.7 
8.0 


Drainage 
area. 


fkj.  miles. 
39.3 
93.9 
39.8 
152.2 
59.3 


The  headquarters  of  Raquette  River  are  on  an  elevated  plateau 
dotted  with  mountains  and  interspersed  with  lakes.  The  region  is 
timbered,  and  underlaid  with  granitic  gneiss  of  the  Adirondack  forma- 
tion, the  soil  in  the  valleys  being  often  sandy.  Numerous  marsh  and 
swamp  areas  exist;  many  of  these  are  on  the  watershed  divide  and 
feed  streams  flowing  in  opposite  directions.^ 

o  I>e8cribed  In  report  on  a  survey  of  upper  Hudson  and  Raquette  rivers,  Farrand  N.  Benedict,  1872. 

h  Including  Eagle  and  Utowana  lakes. 

cThe  upper  drainage  basin  is  shown  on  the  Blue  Mountain,  Raquette  Lake,  Big  Moose,  and  Canada 
Lake  sheets  of  the  United  States  Geological  Survey  Topographic  Atla.s.  Drainage  areas  south  of 
the  75Ui  meridian  have  been  taken  from  this  map.  Those  on  the  north  are  from  Blen's  atlas  of  New 
York. 
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Drainage  areas  of  Raquelte  River. 


Location. 


Blue  Mountain  and  Utowana  lakes. 

South  inlet,  above  mouth 

Above  Kaquette  Lake  outlet 

Above  Forked  Lake  dam 

Above  outlet  Long  Lake 

Above  Raquette  Pond  dam , 

Above  Hannawa  Falls 

Above  Massena  Springs 

Above  mouth 


Area. 


Point  to 
point. 


Sq.  miles. 


67.0 
55.2 
100.5 
42L1 
257.9 
216.0 
50.0  ! 


Total. 


Sq.  milef. 

1H.4 

32.7 

118.1 

173.3 

273.8 

694.9 

952.  7 

1,168.7 

1,218.7 


Otter  Creek  drains  a  total  area  of  925  square  miles,  all  in  Vermont, 
Its  headwaters  are  in  the  southern  part  of  the  State,  generall}^  at  a 
lower  elevation  than  those  of  either  of  the  three  rivers  mentioned 
above.  It  flows  generally  northerly  through  some  of  the  best  farm 
districts  in  Vermont.  The  slope  of  the  river  between  Rutland  and 
Middlebury  is  very  small,  while  between  Middlebury  and  the  mouth 
it  is  greater.  The  slopes  of  the  tributary  streams  are  generallj'  steep. 
Storage  in  the  basin  is  insignificant.  Considemble  areas  on  the  head- 
waters of  the  river  are  in  forest. 

The  following  pages  give  the  results  of  data  collected  during  1901 
in  the  St.  Lawrence  River  drainage  basin: 

OSWEGATCHIE   RIVER  NEAR  OGDEN8BURG,  N.  T. 

A  gaging  station  was  established  at  Eel  Weir  Bridge  May  16,  1903. 
Observations  of  the  stream  stage  are  taken  twice  dail^^  by  Joseph  H. 
La  Rue.  This  stream  has  its  source  in  a  region  of  lakes  and  timbered 
swamps  in  the  southern  part  of  St.  Lawrence  County.  The  largest  of 
the  lakes  is  Cranberry  Lake,  which  aflPords  valuable  storage  to  water 
power  users  on  its  outlet,  East  Branch  of  Oswegatchie  River.  The 
East  and  West  branches  flow  in  a  general  direction  north westerh". 
The  two  branches  join  near  Talcville.  From  Gouverneur  to  Oxbow  the 
river  flows  southwest.  It  then  turns  abruptly  to  the  northeast.  At 
Galilee  it  is  joined  b}'^  the  outlet  of  Black  Lake,  and  finally  enters  St. 
Lawrence  River  at  Ogdensburg.  The  Eel  Weir  Bridge  is  located  ju.st 
below  the  junction  of  Oswegatchie  River  and  Black  Lake  outlet.  The 
channel  is  in  rock  and  is  partly  artificial,  rock  underneath  the  bridge 
having   been  removed   by  blasting  to  increase  the   bridge  opening. 
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A  standard  chain  gage  is  attached  to  the  iron  work  of  the  bridge  on 
the  upstream  side  of  the  right-hand  span.  The  bench  mark  is  a  square 
chisel  draft  on  the  upstream  side  of  the  right-hand  abutment. 

Klevation  assumed 100. 00 

Elevation  of  datum  plane  of  gage 83. 28 

The  bridge  consists  of  two  spans:  Right-hand^  129.6;  left-hand, 
130.1,  feet  length,  respectively. 

The  observ^ations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  h^'drographer. 

Dminage  arecu  of  OmregaicMe  River, « 


Stream. 

Location. 

Area. 

East  Branch  Oswegatchie  River 

West  Branch  Oswegatchie  River 

Above  mouth 

Sq.  mUe9. 
358 

do 

272 

Oswegatchie  River 

Below  junction  of  two  branches 

Above  Gouverneur 

630 

Do 

727 

Do 

Above  Galilee 

1,033 

Indian  River 

Above  Philadelphia 

216 

Black  Lake  watershed 

Above  Galilee 

544 

Osweeatchie  River 

Below  Black  Lake  Junction 

1,577 

Do 

Above  Ogdensburg 

1,609 

Black  Lake  water  surface 

17.2 

Cranberry  Lake  water  surface 

12.8 

a  From  Bien's  Atlas  of  New  York  State. 


Ditcharge  measurements  of  Osv^egatchie  River  near  Ogdensburg f  N,  K,  in  1904* 


I>ate. 


Aprils.... 
April  10 . . 

July4 

October  23 
October  23. 


Hydrogzapher. 


Area  of 
section. 


Covert  and  Swancott 

do 

C,  C.  Covert 

A.  M.  Evans 

do 


Sq.  feet. 

1,166 

1,176 

306 

549 

536 


Mean 
velocity. 

Gage 
height. 

Feet  per  sec. 

Feet. 

8.11 

8.10 

8.11 

8.05 

3.95 

4.80 

4.40 

5.68 

4.42 

5.64 

Discharge. 

Second-feet. 
9,464 
9,548 
1,206 
2,414 
2,372 
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^fea7^  daily  gage  Jieight^  in  feety  of  (hwegatchie  River  near  Ogdeiuttntrg,  X.  r.,/or  JSf04. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

H. 

9. 
10. 
11. 
12. 
13. 
14. 
15, 
16. 
17. 
18. 
19. 
20. 
21, 
22. 
23. 
24. 
25. 
26. 
27. 
28- 
29. 
30. 
31. 


Jan. 

Feb. 

5.10 

5.40 

5.10 

5.40 

5.00 

5.40 

4.90 

5.25 

4.90 

5.10 

4.80 

5.00 

4.65 

6.00 

4.60 

5.00 

4.60 

5.00 

4.60 

5.00 

4.  rw) 

5. 15 

4.70 

5.35  1 

4.70 

5.:w  ! 

4.70 

5.  M) 

4.70 

5.20 

4.70 

5.20 

4.70 

5.20 

4.70 

5.20 

4.70 

5.20 

4.70 

5.20 

4.65 

5.20 

4.70 

5.20 

4.70 

5. 15 

4.85 

5.25 

5.25 

5.80 

5.80 

5.30 

6.10 

5.20 

0.15 

5.20 

5.90 

5.20 

5.70 

5. 45 

1 

Mar. 


5.20 
5.30 
5.30 
5.30 
5.40 
5. 45 
5. 55 
6.05 
6.70 
7.40 
7.35 
7.50 
7.20 
7.30 
7.10 
6.85 
6. 60 
6. 25 
5.95 
5.80 
5.85 
5.60 
5.90 
6.65 
7.20 
8.25 
9.15 
9.00 
9.95 
9.90 
9.65 


Apr. 

May. 
6.70 

June. 

__ 

5.45 

July. 
4.60 

Aug. 
5.00 

Sept. 
5.00 

(Vt. 
6.20 

Nov. 
5.80 

9.60 

9.45 

6.70 

6.60 

4.60 

6.00 

4.95 

6.40 

5. 70 

9.20 

6.65 

5.65 

4.65 

4.90 

5.00 

6.60 

5.70 

9.05 

6.60 

5.50 

4.80 

4.90 

5.00 

0.60 

5.60 

8.65 

6.50 

5.50 

4.80 

4.90 

5.00 

G.OO 

5..'iO 

8.30 

6.40 

5.60 

4.80 

4.90 

5.20 

6. 45 

5. 55 

8.20 

0.35 

5.40 

4.80 

4.80 

5.35 

0.30 

5.00 

8.00 

6.25 

6.40 

5.00 

4.80 

b.'SO 

0. 05 

5. 50 

7.90 

6.10 

5.30 

6.20 

4.80 

5.20 

0. 15 

5. 40 

7.a5 

6.a5 

5.25 

5.15 

4.76 

5. 10 

6.30 

5.40 

7.95 

6.95 

5. 20 

5.00 

4.70 

5. 10 

.  5. 65 

5.30 

8.  as 

5.55 

5.05 

4.80 

4.70 

5.10 

5.50 

5. 45 

7.90 

5.  riO 

5.00 

4.80 

4.o:> 

5.05 

5.60 

5.00 

7.90 

5,50 

5.00 

4.80 

4.65 

4.90 

5.60 

4.«0 

7.65 

5.50 

5.00 

4.80 

4.(10 

4.90 

5.56 

4.80 

7.40 

5.45 

4.80 

4.70 

4.(iO 

4.90 

5.50 

4.80 

7.30 

5.30 

4.70 

4.70 

4.60 

4.90 

5.50 

4.80 

7.10 

5.30 

4.70 

4.75 

4.00 

4.90 

5.45 

4.75 

6.85 

5.30 

4.70 

4.80 

4.fiO 

4.90 

5. 40 

4.70 

6.45 

5.00 

4.70 

4.80 

4.50 

4^90 

5.40 

4.70 

6.40 

5.S5 

4.70 

4.80 

4.50 

4.95 

5. 50 

4.75 

6.30 

6.10 

4.60 

4.80 

4.50 

5.00 

5.55 

4.70 

6.35 

6. 05 

4.00 

4.80 

4.50 

5.00 

»    5.45 

4.70 

6.40 

6.00 

4.65 

4.&5 

4.65 

5.a5 

5.55 

4.70  1 

6.40 

6.00 

4.70 

5.00 

4.85 

4.90 

5. 00 

4.70  , 

6.30 

6.95 

4.70 

5.05 

5.00 

4.90 

5.60 

4.70 

6.25 

5.85 

4.(i5 

5.10 

6.10 

6.10 

5.70 

4.70 

0-25 

5.60 

4.70 

6.10 

5.16 

5.45 

5.70 

4.70  . 

6.50 

5.50 

4.70 

5.20 

5.10 

5.65 

5.80 

4.65 

6.60 

6.50 

4.65 

6.10 

5.10 

6.10 

5. 70 

4.60 

5.40 

5.00 

5.10 

6.75 

Dor. 

4.r« 
4.ti0 
4.  (55 
4.7l» 
4.70 
4.70 
4.  r^r* 
4.00 
4.  till 
4.U) 

4.m 

4.ft.% 
4.  «v. 
4.f..'. 
4 .  tW» 
4-70 
4.tJ4i 
4.  (Ml 
4.  »H> 
4.  '*» 
4..'<0 
4.  .10 
4.  >» 
4.5(1 
4.50 
4  .it) 
4.6(1 
4.70 

4.  .SO 
,^i.  1.% 

5.  ID 


Note.— The  river  Holdom  freezes  on  account  of  the  .swiftness  of  its  current. 

RAQUETTR    RIVER   AT   MAS8KNA   SPRINGS,  N.  Y. 

Observations  at  the  dam  of  the  Hannawa  Falls  Power  Company  on 
Ra(|uette  River  were  taken  from  September  31,  1902,  to  March  ol, 
1903.  The  discharge  has  not  been  computed.  A  gaging  .sbition  was 
estal)lished  at  Massena  Springs  highway  bridge  on  Kaquette  River 
September  21,  1903.     Observations  were  continued  until  Octoljer  IT, 

1903,  when  the  station  was  temporarily  abandoned.  *  It  was  resumed 

1904.  The  gage  is  a  vertical  scale  attached  to  the  right  abutment  on 
the  upstream  side  of  the  bridge.  The  bench  mark  is  a  cross  painted 
on  the  outside  downstream  corner  of  the  foundation  adjacent  to  the 
sulphur  springs.  Its  elevation  is  12.21  feet  above  gage  datum.  The 
bridge  has  a  single  span  of  167.5  feet.  The  current  is  swift  and  uni- 
form. The  banks  are  not  subject  to  overflow.  The  channel  is 
straight  for  300  feet  above  and  1,000  feet  below  the  bridge.  The 
headwaters  of  Raquette  River  are  on  an  elevated  plateau  dotted  with 
mountains    interspersed  with    lakes.     The   region   is   timl>ere(l,    but 
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nuinei-ous  marsh  and  swamp  areas  exist,  Many  of  these  are  on  the 
divide  and  feed  streams  flowing  in  opposite  directions.  Raquette 
River  drains  a  long^  narrow  basin  extending  from  Hamilton  Count}' 
to  St.  Lawrence  River.  Above  Piercefield  the  drainage  basin 
broadens  out,  including  a  region  containing  many  lakes  and  ponds 
and  affording  ample  opportunities  for  storage  development,  as  shown 
by  the  following  list  of  lakes. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

I>i9charge  mennare merits  of  Raquette  Rit^er  at  Mofsena  Spritigs,  N.  Y.,  in  1904* 


I>hU;. 


April  9... 
July  2.... 
July  3.... 
August  19. 
Angufit  21 
August  22. 
August  23. 
August  26. 
August  27 
< >(tuber  20 


Hydrographer. 


Area  of 
section. 

Mean 
velocity. 

Gage     . 
height. 

Feet. 

Sq./eet. 

Ft.  j>er  sec. 

1,097 

3.69 

5.15 

449 

2.34 

1.60 

4S4 

2.39 

1.85 

375 

1.87 

1.18 

340 

1.97 

.75 

177 

1.27 

.10 

302 

•    1.69 

.72 

451 

2.08 

1.50 

434 

1.96 

1.40 

719 

2.92 

2.m 

Discharge. 

Seeowl-feet. 
4,a52 

i,a'>o 

1,153 
702 
670 
226 
611 
937 
848 

2,102 
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Mean  daily  gage  height^  in  feet j  ofRaqueUe  River  at  Mofsena  Springs,  N.  Y.ffor  1904- 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

4.05 
3.80 
8.85 
3.60 
3.85 
3.80 
3.60 
3.40 
3.30 
3.25 
3.25 
3.45 
3.60 
3.50 
3.20 
3.05 
3.15 
2.90 
2.95 
2.90 
2.85 
2.95 
3.10 
3.40  ' 

3.30  ; 

4.00  , 

4.05 

4.10 

4.05 

4.00 

3.95 

Nov. 

1 

Dec. 

1 

5.20 
5.10 
5.10 
4.85 
4.70 
4.85 
4.50 
6.80 
6.20 
6.25 
6.00 
5.70 
5.85 
5.45 
6.10 
5.35 
6.55 
5.75 
5.76 
5.55 
6.30 
6.05 
5. 10 
4.50 
4.75 
4.60 
4.85 
4.35 
5.15 
5.45 
5.60 

5.80 
5.50 
5.45 
5.25 
5.10 
4.90 
4.70 
4.50 
3.95 
3.55 
3.05 
3.10 
8.10 
3.40 
3.60 
3.30 
2.90 
3.10 
4.10 
3.90 
3.40 
3.35 
3.35 
3.25 
2.65 
1.90 
2.25 
1.45 
1.45 
1.90 

1.90 

1.90 

1.70 

2.40 

2.85 

2.60 

2.20 

2.30 

2.00 

1.15 

1.65 

2.20 

2.90 

2.65 

1.50 

1.90 

.75 

.90 

1.10 

1.25 

1.75 

1.20 

.90 

.55 

.30 

.25 

.35 

.20 

.30 

.90 

.60 

0.60 

.56 

.60 

.60 

.35 

.55 

.40 

.35 

.30 

.30 

.45 

.75 

.60 

1.10 

1.30 

1.16 

1.15 

.85 

1.30 

1.35 

1.40 

.35 

.85 

1.05 

1.38 

1.60 

1.45 

1.65 

1.30 

1.10 

.95 

1.00 
1.05 
1.25 
1.35 
2.85 
2.25 
1.45 
1.40 
1.30 
1.30 
1.60 
1.45 
1.45 
1.75 
1.50 
1.15 
1.25 
1.45 
1.46 
1.55 
1.70 
1.60 
1.25 
1.05 
1.20 
1.60 
2.05 
1.95 
1.95 
3.50 

3.95 
4.65 
4.30 
4.15 
3.95 
3.80 
3.65 
3.30 
8.40 
3.25 
3.10 
2.90 
2.75 
2.60 
2.35 
2.80 
2.55 
8.15 
2.75 
1.75 
2.00 
2.05 
1.90 
1.90 
2.10 
2.25 
3.05 
3.25 
3.20 
2.95 

2.60 

2 

2.90 

3 

2.90 

4 

2.55 

6 

1.85 

6 

2.65 

7 

3.20 

8 

3.30 

9 

5.25 
6.60 
6.16 
6.76 
6.20 
5.85 
6.30 
5.20 
5.10 
5.10 
5.20 
4.90 
5.00 
6.15 
6.1i) 
4.10 
6.20 
5.15 
5.80 
5.00 
5.26 
4.90 

3.30 

10 

a3.30 

11 

3.30 

3.90 

13 

3.40 

14 

3.40 

16 

3.40 

3.30 

17 

3.30 

18 

3.20 

19 

3.20 

20 

3.10 

21 

3.05 

22 

3.00 

23 

3.00 

24 

2.95 

25 

2.90 

26 

2.90 

27 

2.90 

28 

2,S5 

29 

2.80 

30 ^ 

2  no 

31 

2.  HO 

o  Ice  conditions  December  10  to  31. 


RAQUETTE   RIVER  NEAR  SOUTH   COLTON,  N.  Y. 

A  temporary  gaging  station,  for  use  during  low  water,  was  estab- 
lished on  the  Lindsay  farm,  2i  miles  upstream  from  South  Colton, 
N.  Y,,  August  17,  1904.  The  stream  stage  is  observed  twice  daily  by 
William  McDonald  from  a  standard  staff  gage.  Current-meter  meas- 
urements are  made  by  boat  from  a  rope  ferry.  The  stream  bed  is  of 
rock,  forming  a  single  channel  150  feet  in  width  at  ordinary  stages,  but 
partially  divided  by  a  submerged  rock  ridge. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogi-apher. 
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Discharge  metvfuremenls  of  Raquetle  Rit^er  near  SotUh  Coltmi^  N.  Y.y  in  1904' 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  KC. 
1.14 
.96 
1.41 
1.23 
2.38 

Oaffe 
height. 

charge. 

Aiignst  17 

Auguet  18 

Augiifft24 

September  22  . . 
October  19 

Covert  and  Beebe 

do 

Stj.feet. 
627 
626 
694 
680 
750 

f^t. 
0.87 
.80 
1.24 
1.10 
2.16 

Second-feel. 
714 
602 

C.  C.  Covert 

980 

A.  M.  Evans 

835 

do 

1,782 

Mean  daily  gage  height,  in  feet,  of  Raquetle  River  near  South  CoUon,  N.  Y.,fcr  1904. 


Day. 

Aug. 

Sept. 

0.88 

.95 

1.35 

1.58 

1.32 

.90 

.85 

1.25 

.98 

.92 

.98 

.88 

.45 

.85 

1.38 

1.20 

Oct. 

2.62 
2.62 
2.50 
2.76 
2.45 
2.55 
2.55 
2.45 
2.48 
2.32 
2.65 
2.60 
2.45 
2.42 
2.35 
2.20 

Nov. 

3.88 
3.20 
3.00 
2.92 
2.82 
2,70 
2.35 
2.58 
2.40 
2.80 
2.28 
2.10 
2.30 
1.85 
1.95 
2.22 

Dec. 

1.38 
1.50 
1.35 
2.06 
1.70 
2.00 
2.25 
2.10 
2.15 
2.30 
"2.60 
2.65 
2.20 
2.90 
2.80 
2.80 

Day. 

Aug. 

Sept. 

1.05 

1.10 

.90 

.48 

.42 

1.06 

1.50 

1.15 

1.25 

1.10 

1.20 

1.65 

1.80 

2.55 

Oct. 

1.86 
2.35 
2.18 
1.96 
2.02 
2.55 
2.70 
2.70 
2.95 
2.96 
3.00 
2.96 
2.90 
3.00 
3.02 

Nov. 

Dec. 

1 

17 

1.55 
1.35 
1.60 
1.45 
1.46 
1.30 
1.50 
1.35 
1.40 
1.38 
1.28 
1.02 
1.50 
1.35 

2.66 

2 

18 

0.72 

.28 

.18 

.80 

.95 

.95 

1.22 

1.10 

1.12 

.96 

.70 

.55 

.30 

.85 

2.56 

3 

19 

2.85 

4 

20 

1.65 

5 

21 

2.78 

6 

22 

2.60 

7 

23 

2.50 

J4 

24 

2.80 

9 

25 

2.00 

10 

26 

2.80 

11 

27 

1.80 

12 

28 

1.25 

13 

29 

3.20 

14 

30 

2.86 

15 

31 

2.60 

16 

a  Ice  conditions  December  11  to  31. 


Mean  daily  discharge,  in  second-feel,  of  Raquetle  River  near  South  Colton,  N.  Y.,  for  1904- 


Day. 


Aug. 


1 



2 

3 

4 

1 

5 

6 

1 
7  ,,. .........  

8 

9 

10 

11 

12 

13 

14 

16 

16 

Sept. 

Oct. 

Nov. 

1 
Dec. 

-| 
1,102 

671 

736 

(«) 

(") 

1,211 

1,081 

2,073 

C) 

1,081 

1,276 

(«) 

(«) 

1,685 

1,060 

2,030 

(«) 

1,388 

693 

(-) 

(«) 

1,642 

649 

(«) 

1,944 

1,857 

995 

2,080 

(") 

l,72S 

758 

2,051 

1,987 

1,771 

714 

1,923 

1,901 

1,901 

758 

(«) 

1,879 

2,073 

671 

(«) 

1,728 

(«) 

(«») 

2,030 

1,901 

1,814 

649 

2,008 

1,081 

(") 

1,102 

1,944 

1,599 

(") 

952 

1,814 

1,836 

(«) 

Day. 


17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Aug.  Sept. 


(«>) 
606 
736 
736 
974 
866 
888 
736 

649 


823 
866 
693 

(«») 

(«») 

823 

1,211 

909 

995 

866 

952 

1,340 

1,470 

(«) 


Oct. 


Nov.  I  Dec. 


1,513 
1,944 
1,793 
1,599 
1,664 

(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 


1,254 
1,081 
1,211 
1,167 
1,167 
1,038 
1,211 
1.081 
1,124 
1,102 
1,016 
802 
1,211 
1,061 


(°) 

(«) 

(«) 
1,340 

(") 

(«) 
2,073 
1,901 
1,642 
1,091 
1,470 
995 

(«) 
(«) 
(«) 


a  Above  limit  of  rating  curve. 


b  Below  limit  of  rating  curve. 
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liAKE  CHAMPIiAlK  DRAINAGE  BASIN. 

Lake  Champlain  occupies  a  depression  between  the  Adirondack 
Mountains  in  New  York  and  the  Green  Mountains  of  Vermont.  Its 
surface  elevation  is  normally  about  95  feet  above  tide.  The  lake 
forms  a  boundary  between  the  States  of  New  York  and  Vermont 
Its  outlet  at  Rouses  Point  is  on  the  boundary  line  between  United 
States  and  Canada,  and  Richelieu  River,  which  receives  its  outflow, 
lies  entirely  in  Canada,  emptying  in  the  St.  Lawj'ence  at  Sorel. 

Its  drainage  enters  chiefly  through  large  water  courses,  including 
Pike  River  in  Quel>ec,  Missoquoi,  and  Winooski  rivers  and  Otter 
Creek  in  Vermont,  and  the  following-named  streams  in  New  York: 

Tributaries  of  Ixike  Cha'mplain  in  New  York. 


TotJi] 


Big  Chazy  River 

Little  Chazy  River . . . 

Saranac  River 

Salmon  River 

Little  All  Sable  River 

Ausable  River 

Bouquet  River 

Lake  George  outlet. . . 

Met ta wee  River 

Poultnev  River 


Sq.  tnUcs. 
299 
62.9 
d30 
63.8 
75.1 
521 
269 
220 
290 
266 


The  inflow  through  the  principal  Vermont  tributaries  is  measured 
at  gaging  stations  in  that  State.  The  inflow  through  Saranac  River 
and  Lake  George  outlet  is  measured  at  gaging  stations  in  New  York, 
and  tempomry  stations  have  also  been  maintained  on  Ausable  and 
Bouquet  rivers  during  the  low-water  season  of  the  present  year. 

The  entire  surface  of  Lake  Champlain  freezes  over  nearly  every 
winter.  The  freezing  over  of  the  lake  may  affect  the  discharge  in 
two  ways: 

(1)  By  holding  back  as  surface  storage  the  depth  of  water  on  the 
frozen  lake,  equal  to  about  seven-eighths  of  the  ice  thickness,  thus 
water  l)eing  held  from  the  time  that  freezing  takes  place  in  the  earh' 
winter  until  the  ice  melts  in  the  spring. 
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(2)  The  freezing  moditiivs  the  evaporation,  the  loss  from  this  source 
probably  being  less  from  frozen  surface  than  from  open  water. 

RICHELIEU   RIVER   AT   FORT  MONT<K)MKRY,  N.  Y. 

A  record  of  the  height  of  Lake  Champlain  at  Kouse  Point,  the  head 
of  Richelieu  River,  the  outlet  of  the  lake,  hai«  l>een  kept  by  the  United 
States  Corps  of  Engineers,  beginning  1875. 

Through  the  courtesy  of  Capt.  Harr}-  Taylor,  the  gage  readings 
taken  by  William  McComb,  fort  keeper,  at  9  a.  m.  eal*h  day  are 
reported  weekly  to  the  United  States  Geological  Survey. 

The  depth  of  water  is  taken  on  a  reference  mark  on  the  base  of 
the  dcarp  wall,  north  face  of  bastian  B,  about  3  feet  from  the  angle 
with  the  east  curtain  of  Fort  Montgomery.  This  reference  point  is 
1.50  feet  above  an  assumed  zero,  and  1.50  is  added  to  the  measured 
depth  to  determine  the  gage  reading.  In  winter  the  depth  as  the 
water  rises  in  a  hole  in  the  ice  is  commonly  taken.  On  windy  da>'s 
the  depth  is  taken  in  a  well  within  the  fort  inclosure  by  measuring  the 
depth  on  a  flagstone  in  the  bottom  of  the  well. 

Above  tide. 

Elevation  of  reference  point  on  carp  wall  of  Fort  Montgomery  « 94. 998 

Elevation  of  gage  zero 93. 501 

AsHunied  high  water,  I^ke  Champlain 102. 611 

AsBumed  low  water,  Lake  Champlain 93. 381 

The  range  of  rise  and  fall  of  the  lake  is  thus  seen  to  })e  9.25  feet, 
i"epresenting  an  available  storage  volume  of  6.24  inches  on  the  entire 
catchment  area.  A  variation  in  level  of  1  foot  per  month  is  e<iuiva- 
lent  to  a  continuous  stomge  or  draft  at  the  rate  of  4,685  second-feet. 

The  daily  discharge  from  the  lake  has  been  determined  from  obser- 
vations of  the  depth  and  discharge  over  the  Chambly  Dam,  35  miles 
l)elow  the  head  of  Richelieu  River,  made  in  181)8  by  the  United  States 
Deep  Waterways  Survey. 

Estimates  of  the  drainage  area  of  Lake  Champlain  diffex*  consider- 
abl^'.  The  run-off  given  in  previous  reports  has  been  estimated  on  the 
basis  of  a  land  surface  drainage  area  of  7,750  square  miles  at>ove  the 
outlet  at  Rouses  Point.  The  mean  monthly  discharge,  1875  to  1898, 
inclusive,  has  been  taken  from  the  computation  of  the  United  States 
Deep  Waterways  Surveys.  The  monthly  mean  corresponds  to  the 
mean  of  the  daily  gage  readings.  Beginning  with  1899,  the  mean  of 
the  daily  discharges  takei}  out  for  each  day  of  the  month  is  used. 

a  U.  8.  Deep  Waterways  Report,  Pt.  1,  p.  429. 
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Mean  daily  gage  height,  in  feet,  of  Richelieu  River  at  Fori  Montgomery ,  N.^  K,  far  1904- 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

1.06 
1.06 
1.00 

.98 
1.06  i 
1.06  , 
1.06  ' 
1.10 
1.00 
1.06 
1.02 
1.00 
1.06 
1.07 
1.00 
1.06 

.98 
1.06 

.98 
1.06 

.96 
1.08 
1.06 
1.06 
1.00 
1.03 
1.07 
1.05 
1.10 
1.10 
1.12 


Feb. 


1.16 
1.10 
1.00 
1.06 
1.10 
1.10 
1.12 
1.06 
1.10 
1.10 
1.12 
1.10 
1.12 
1.16 
1.16 
1.10 
1.12 
1.15 
1.18 
1.20 
1.26 
1.85 
1.40 
1.30 
1.36 
1.30 
1.30 
1.36 
1.33 


Mar. 


I 


1.40 
1.70 
1.66 
1.46 
1.60 
1.60 
1.66 
1.70 
1.80 
1.86 
1.80 
1.98 
2.06 
2.16 
2.16 
2.10 
2.16 
2.26 
2.20 
2.20 
2.36 
2.30 
2.53 
2.86 
3.25 
3.90 
4.60 
4.70 
4.80 
4.80 


Apr. 


May. 


6.10 

6.00 

6.10 

6.20 

6.26  ! 

6.20 

5.10 

6.16 

6.26 

6.80 

5.45 

6.60 

6.60 

6.66 

5.60 

6.50 

6.45 

6.40 

6.40 

5.35 

6.80 

6.16 

5.15 

5.30 

5.10 

5.06 

5.10 

6.16 

5.20 

6.40 


6.50 
5.60 
5.65 
6.60 
6.60 
6.58 
6.65 
5.56 
0.50 
6.36 
6.20 
6.16 
5.06 
6.16 
5.00 
4.90 
4.90 
4.80 
4.85 
4.83 
6.06 
5.10 
5.16 
4.80 
4.86 
4.85 
4.75 
4.70 
4.66 
4.60 
4.46 


June. 


4.36 
4.35 
4.25 
4.20 
4.10 
4.06 
4.00 
4.00 
3.96 
3.90 
3.85 
3.80 
3.76 
8.80 
3.75 
3.40 
3.40 
3.20 
3.20 
3.16 
3.06 
3.00 
3.10 
3.15 
3.00 
2.85 
2.65 
2.80 
2.85 
2.75 


July. 


I 
Aug.     Sept. 


2.76 

2.70 

2.55 

2.55 

2.60  I 

2.66  ; 

2.47 

2.60 

2.53 

2.60 

2.46 

2.40 

2.36 

2.40 

2.36 

2.40 

2.10 

2.20 

2.15 

2.00 

1.90 

1.88 

1.90 

1.86 

1.80 

1.80 

1.86 

1.85 

1.83 

1.80 

1.90 


1.76 
1.60 
1.55 
1.50 
1.80 
1.60 
1.46 
1.40 
1.46 
1.70 
1.35 
1.30 
1.40 
1.30 
1.25 
1.30 
1.20 
1.15 
1.15 
1.50 
1.20 
1.56 
1.20 
1.40 
1.56 
1.25 
1.36 
1.40 
1.20 
1.25 
1.20 


1.40 
1.16 
1.25 
1.25 
1.30 
1.26 
1.30 
1.20 
1.40 
1.35 
1.56 
1.26 
1.16 
l.k 
1.10 
1.26 
1.16 
1.30 
1.10 
1.45 
1.05 
1.10 
1.30 
1.50 
1.15 
1.40 
1.80 
1.40 
1.70 
1.60 


1.60 
1.60 
1.66 
1.80 
1.96 
1.66 
1.85 
2.16 
1.80 
2.30 
1.70 
1.80 
1.75 
1.70 
1.70 
1.80 
1.85 
1.75 
1.78 
2.00 
2.10 
2.26 
2.50 
2.47 
2.85 
2..% 
2..% 
2.80 
2.90 
2.60 
2.56 


2.60 
2.60 
2,70 
2.60 
2.40 
2.40 
2.36 
2.27 
2.26 
2.20 
2.20 
2.45 
2.06 
1.90 
2.15 
2.00 
2.08 
2.10 
1.96 
2.00 
1.90 
2.05 
1.85 
1.85 
1.83 
1.80 
1.78 
1.75 
2.10 
1.75  I 


I 


Dec. 

1.70 
1.50 
1.60 
1.55 
1.70 
1.0O 
1.55 
1.45 
1.42 
1.40 
1.38 
1.35 
1.33 
1.30 
l.:» 
1,28 
1.30 
!.•> 
1.2S 
1.20 
1.15 
1.05 
l.m 
1.10 
l.(n 
1.10 
1.10 
1.12 
1.15 

i.ao 

1.25 


Mean  daily  discharge^  in  second-feet^  of  Richelieu  River  at  Fori  Montgomery ,  N.   1' , 

for  1904. 


Day. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


6,870 
6,870 
6,700 
6,620 
6,870 
6,870 
6,870 
7,040 
6,700 
6,870 
6,780 
6,700 
6,870 
6,960 
6,700 
6,870 


7,210 
7,040 
6,700 
6,870 
7,040 
7,040 
7,120 
6,870 
7,040 
7,040 
7,120 
7,040 
7,120 
7,210 
7,210 
7,040 


07,930 

8,060 

9,080 

8,670 

8,230 

8,400 

8,400 

8.910 

9,080 

9,420 

9,690 

9.420 

10,020 

10,270 

10,610 

10,610 


Apr. 

22,180 
21,700 
22,180 
22,660 
22,900 
22,660 
22,180 
22.420 
22,900 
23,140 
23,860 
24,620 
24,620 
24,360 
24,620 
24,100 


May. 
24,100 

June. 

July. 

Aug. 

18,870 

12,700 

9,250 

21,620 

18,870 

12,520 

8,740 

24,880 

18,450 

11,980 

8,570 

24,620 

18,240 

11,980 

8,400 

24,620 

17,820 

12,160 

9,420 

24,490 

17,610 

11,980 

8,740 

24,880 

17,400 

11.720 

8,230 

24,360 

17,400 

11,800 

8,060 

24,100 

17,310 

11,890 

8,230 

•23.380 

17,020 

11,800 

9,080 

22,660 

16,830 

11,630 

7,890 

22,420 

16,640 

11,460 

7,720 

21,940 

16,450 

11,290 

8,060 

■22,420 

16,640 

11,460 

7,720 

21,700 

16,450 

11,290 

7,660 

21,260 

16,120 

11,460 

7,720 

Sept. 

8,060 
7,210 
7,550 
7,650 
7,720 
7,660 
7,720 
7,380 
8,060 
7,890 
8,570 
7,560 
7,210 
8,400 
7,040 
7,550 


Oct. 


8,400 
8,740 
8,910 
9,420 
9,930 
8,910 
9,590 

10,610 
9,420 

11.120 
9,080 
9,420 
9,260 
9,080 
9,080 
9,490 


Nov. 

|ll,800 
j  12, 160 
12,520 
1 12, 160  , 
11.460  I 
,11.460  j 
111,290  j 
'll,040 
10.950 
'l0,780 
10.780 
11,630 
10,270 
9,760 
10,610 
10,100 


Dec. 

9.080 
8.400 
8.740 
8,570 
9,0K» 
8,400 
8,570 
8.230 
8.140 
8.060 
8.980 
7.890 
7.800 
7.730 
7.720 
7,640 


a  IntMpolatad. 


in 
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J/fOfi  daiiy  cHsckarge,  in  second-feet j  of  Richelien  River  at  Fbrt  Montgomery,  N,  K, 

for  1904 — Continued. 


Day. 


Jan. 


I 


17 6,620 

IH '  6,870 

19 6,620 

30 1  6,870 

21 ,  6,530 

22 '  6,960 

28 6,870 

24 

25 


6,870 
6,700 

26 1  6,780 

27 '  6,960 

28 

29 


6.870 
7,040 

» I  7,040 

81 '  7,120 


Feb. 


7,120 
7,210 
7,300 
7,880 
7,550 
7,890 
8,060 
7,720 
7,890 
7,  WO 
7,T20 
7.890 
7,800 


Mar. 


10,440 
10,610 
10,960 
10, 7« 
10.780 
11,290 
11, 120 
11.890 
18.060 
14,550 
17,020 
19,600 
20,380 
20,820 
20.820 


Apr. 


28,860 
23,620 
23,620 
23.380 
23,140 
22,420 
22,420 
23,140 
22,180 
21,940 
22,180 
22,420 
22,660 
23.620 


May. 


21,260 
20,820 
21,040 
20.900 
21,940 
22,180 
22.420 
20.820 
21,040 
21,040 
20,600 
20,380 
20,160 
19,940 
19,290 


June. 

15. 120 
14,360 
14,360 
14, 170 
13,790 
13,600 
13,980 
14,170 
13,600 
13,060 
12,340 
12,880 
18,060 
12,700 


July.     Aug.  I  Sept.  \  Oct. 


10,440 

10,780 

10.610 

10,100 

9,760 

9,680 

9,760 

9,590 

9.420 

9.420 

9,590 

9,590 

9,500 

9,420 

9,760 


7,720 
7.210 
7.210 
8,400 
7.880 
8.570 
7,380 
8,060 
8,570 
7,560 
7,890 
8,060 
7.380 
7,650 
7,380 


7,210 
7,720 
7,040 
8,230 
6,870 
7,040 
7,720 
8,400 
7,210 
8,060 
7,720 
8.060 
9,080 
8,740 


'  9.590 

I  9,260 

i  9.340 

j  10, 100 

,10,440 

10,950 

11,800 

11,720 

13,060 

11,960 

11,800 

12,880 

13,240 

11,800 

11,980 


Nov. 

10,180 

10,440 
9,900 

10,100 
9,760 

10,270 
9.590 
9,590 
9,600 
9,420 
9,340 
9.250 

10,440 
9,250 


Dec. 

7.720 
7,640 
7.640 
7.380 
7,210 
6,87(ir 
6.960 
7,040 
6,960 
7,040 
7.040 
7,120 
7,210 
7,380 
7,660 


Egtimated  monthly  discharge  of  Richdieu  River  at  Fort  Montgomery,  N.  Y.^for  1904- 

[Drainage  area,  7.750  square  miles.] 


Month. 


January  . . . 
February . 
Marcha  ... 

April 

Mav 

June 

July 

August 

September 
Octobop  ... 
November . 
December  . 


Discharge  in  second-feet 


Maximum. 


7,120 

8,060 

20,820 

24,620 

24,880 

18, 870 

12,700 

9,420 

9,080 

13,240 

12,520 

9,080 


The  year 24,880 


Minimum. 


6,530 

6,700 

8,060 

21,700 

19,290 

12,340 

9,420 

7,210 

6,870 

8,400 

9,250 

6,870 


6,530 


Mean. 


6,835 

7,309 

11,630 

23,060 

22, 270 

15, 610 

10,860 

8,055 

7,737 

10,330 

10,530 

7,799 


11,840 


Run-off. 


Second-feet 

per  square 

mile. 


0.882 
.943 
1.50 
2.98 
2.87 
2.01 
1.40 
1.04 
.998 
1.33 
1.36 
1.01 

1.53 


Depth  in 
inches. 


1.02 
1.02 
1.73 
3.32 
3.31 
2.24 
1.61 
1.20 
1.11 
1.53 
1.52 
1.16 


20.77 


a  March  1  interpolated. 
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8ARANAC   RIVER   NEAR  PLATTSBURG,  N.  Y. 

The  headwaters  of  Saranac  River  lie  in  the  southern  part  of  Frank- 
lin County.  The  southern  boundary  of  the  drainage  basin  is  the 
Ampersand  Mountain  range.  The  stream  drains  the  north  slope  of 
the  most  elevated  region  of  the  State. 

In  1854  a  timber  dam  was  built  below  Lower  Saranac  Lake  for  the 
purpose  of  flooding  logs.  In  1899-1901  a  masonry  dam  and  lock  were 
erected  by  the  State  at  this  point,  raising  the  water  level  of  Lower 
Saranac  Lake  18  inches. 

Drainage  areas  oj  Saranac  River.^ 


Location. 


Above  Saranac  Lake  State  dam, 
Above  Saranac  Lake  village . . . 

Above  Franklin  Falls 

North  Branch  Saranac  River . . 

At  junction  North  Branch 

Above  High  Falls 

Above  Cadyville 

Above  Kent  Falls 

Above  Morrison ville 

Above  Lozier  dam 

Above  mouth 


Area. 


Place  to 
place. 


Total. 


Sq.  milas 


a  From  Bien'8  Atlas  of  New  York  State. 


About  16.2  per  cent  of  the  upper  drainage  area  is  wat^r  surface. 

Saranac  River  enters  Lake  Chainplain  at  Plattsburg,  and  owing  to 
its  somewhat  equalized  flow  and  rapid  fall  presents  numerous  oppor- 
tunities for  power  development. 

A  gJiging  station  was  established  at  this  dam  March  27,  11)03.  The 
record  includes  the  flow  over  a  straight  spillway  crest  190  feet  in 
length;  the  discharge  through  two  5-foot  waste  gates  when  open,  and 
the  discharge  through  four  33-inch  Victor  turbines  controlled  bv 
automatic  governors.  Experiments  have  been  made  at  Cornell  Uni- 
versity hydraulic  laboratory  on  a  mod'^l  of  the  ogee  section  of  the 
dam,  from  which  coefficients  have  been  derived  for  calculation  of  the 
discharge.  The  gages  are  read  and  the  record  furnished  by  A*  E. 
Hare. 
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The  observations  at  this  station  during  IIXH  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mf^m  daily  diM'harge,  in  gecond-feetj  of  Sarar*ac  River  near  IHatt^hurg^  X.  Y.^for  lUM, 


DAT. 


Jan.      Feb.  .  Mar.      Apr.     May.    June.    Jnlv.  i  Aug.     Sept.     Oct.      Nov.     I>e<* 


I '  6U 

1 498 

a 496 

A j  490 

.'» '  664 

fi 610 

7 656 

.* '  S23 

9 482 

10 485 

11 370 

U '  428 

13 426 

14 404 

l.=» 428 

16 400 

17 283 

IK 446 

19 417 

» ,  414 

21 329 

22 *  373 

23 526 

24 888 

i> 451 

J6 414 

27 ,  524 

2S '  408 

'J9 :  407 

30 404 

31 [  406 


448 
399  , 

416 

400 

861 

886 

181 

390 

515 

564 

606 

547 

498 

421 

451 

554 

477 

460  I 

395 

489 

263 

428 

403 

486 

451 

444 

400 

219 

350 


874 

448 

501 

400 

381 

305 

519 

719 

853 

634 

581 

519 

431 

700 

743 

643 

579 

399 

568 

349 

646 

686 

911 

1,790 

1,970 

4,460 

4,680 

3,470 

2,120 

1,620 

1,570 


1,480 
1,860 
1,960 
1,960 
2,200 
1.990 
1.840 
1.950 
2.390 
3.020 
2,390 
1.820 
1.560 
1.180 
I.OW 
1,160 
1.110 
987 
985 
907 
828 
967 
1,350 
1,450 
1,720 
1,960 
1,720 
1,60Q 
1,630 
2,080 


2,050 

1.940 

1.810 

1,900 

1.580 

1,500 

1,490 

1,280 

1,230 

1,050 

1,070 

997 

875 

934 

873 

1,060 

1,800 

1,160 

1,080 

1.240 

1,340 

1,250 

1.150 

909 

926 

922 

969 

1,010 

923 

941 

692 


715 

783 

650  ' 

770 

7M  ' 

688 

669 

630 

692  I 

628  , 

654 

493  ' 

444 

386  I 

403 

384 

401 

456 

(«) 
361 

251 

280 

398 

486 

520 

493 

455 

277 

294 

842 


415 
522 
658 
572 
600 
561 
398 
384 
462 
107 

(«) 
434 

420 

381 

415 

401 

292 

860 

282 

278 

252 

220 

290 

224 

324 

382 

400 

311 

402 

367 


342 
341 
621 
360 
232 

A*n 

273 
841 
238 
324 
291 
279 
384 
386 
416 
266 
825 
265 
281 
462 
706 
614 
800 
640 
619 
475 
496 
848 
453 
510 
338 


297 
297 
624 
754 
646 
601 
5H0 
566 
418 
422 
405 
400 
407 
862 
420 
407 
521 
464 
434 
400 

(") 

(«) 
444 
530 
672 
629 
707 
647 
618 
970 


(«) 

(") 
1.160 
945 
^<03 
753 
756 

(") 

(«) 

(«) 

(") 
672 
778 
M)8 
790 
706 
<M2 
643 
475  , 

(«) 

(")  I 

(")  , 
(«)  , 
(a)  I 

(«) 
(") 
(«) 
(«) 

(«) 
615  I 
676 


(a)  . 

(«) 

CO 
496 
566 
702 
607 
647 
697 
574 
439 
3K3 
383 
549 
629 
493 
521 
895 
407 
495 
496 
455 
399 
476 
486 
448 
338 
225 

3&T 

280 


512 

496 
399 
131 
340 
277 
228 
227 
380 
264 
124 
242 
328 
263 
262 
308 
240 
195 
369 
375 
252 
261 
381 
343 
283 
579 
467 
279 
383 
368 
621 


a  No  record.    Water  being  drawn  down. 
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Estimated  monthly  diwhcirge  of  Saranac  River  near  Pialtsburg,  N.  Y.,for  1904. 

[Drainage  area,  624  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


Minimum. 


Mean. 


Second-feet 

per  sauare 

mile. 


Depth  in 
inche*. 


January 

February 

March 

April 

May 

June,  29  days  « 

July,  30day8« 

August 

Septeml)or,  28  days  « 
October,  15  days« . . . 
November,  27  day8«. 
I)e(;ember 


1 

664  ' 

283 

455 

0.729 

0.84^1 

606 

181 

428 

.686 

.740 

4,680 

305 

1,122 

1.80 

2.08 

3,016 

828 

1,634 

2.62 

2.92 

2,  a53 

692 

1,208 

1.94 

2.24 

783 

251 

507 

.812 

.876 

658 

107 

383 

.614 

.6S5 

800 

232 

414 

.663 

.764 

970 

297 

519 

.832 

.866 

1,160 

475 

748 

1.20 

.669 

702 

225 

482 

.772 

1 

.  775 

621 

124 

327 

.524 

.604 

'<  Water  being  drawn  down  during  the  missing  days. 
AUSABLE   RIVER   NEAR  KEE8EVILLE,  N.  Y. 

The  drainage  basin  of  Ausable  River  lies  north  of  Bouquet  River, 
and  the  stream  enters  Lake  Champlain  from  the  west.  This  stream 
drains  a  rugged  mountainous  area  nearly  all  timber  covered.  Two 
main  branches  unite  at  Ausable  Forks,  about  20  miles  from  the 
mouth  of  the  stream  along  river.  In  this  portion  a  total  descent  of 
460  feet  occurs,  a  portion  of  which  is  in  the  famous  Ausable  chai»m. 
The  East  Branch  of  Ausable  River  drains  a  long,  narrow  basin, 
extending  northeastcrl}^  and  southwesterly.  There  are  few  lakes  or 
marshes  in  this  area  aside  from  Ausable  lakes  at  the  head  of  the 
wStream.     Tributaries  numerous  and  branching. 

The  North  Branch  of  Ausable  River  receives  the  outflow  from 
Lake  Placid  at  elevation  1,864  feet.  Numerous  smaller  lakes  fee<l 
this  branch  of  the  river.  Its  drainage  basin  occupies  a  plateau  at  a 
general  elevation  of  800  to  1,200  feet,  the  mountainous  boundaries  of 
the  watershed  rising  to  altitudes  of  3,000  to  5,000  feet. 

On  August  1,  1904,  a  temporary  low- water  station  was  establi.shed 
3i  miles  above  Keeseville.     It  was  discontinued  September  29. 
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The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Drainuge  area*  of  AuMible  River. (t 


Location. 


Area. 


Lake  Placid  water  surface 

Lake  Placid  drainage  area 

\Vef«t  Branch  from  foot  Lake  Placid  to  junction  of  East  Branch 

East  Branch  above  forks 

Aljove  gaging  station , 

Oaging  station  to  Keeseville , 

Keeseville  to  Birmingham 

Birmingham  to  mouth , 


Place  to 
place. 


Sq.  milee. 


Total. 


21.8 
211.2 
196.9 

40.1 
6.1 

27.4 

17.8 


Stj,  miles. 
3.8 
2L8 
233.0 
429.9 
470.0 
476.1 
503.5 
621.3 


1  Fmm  WillKboro.  Ausable,  Lake  Placid,  Mount  Marcy,  and  Elizabethtown  sheets  of  the  United 
.■^tateK  Geological  Sur%'cy  Topographic  Atlas. 

Dinckarffe  meamtremenbi  of  Aumble  River  near  KeeseviUe,  N.  K,  in  1904. 


Date. 


Hydrographer. 


Area  of 
section. 


Angnst  4 Covert  and  Ghaae 


£.  D.  Chase 
....do 


Aognstl? 

August  22 

Ac^U8t  29 1 do 

September  9  . . .; do 


Sq.feet. 
157 
143 
267 
148 
155 


Mean 
velocity. 


Ft.  per  tec. 
1.53 
1.36 
2.88 
1.34 
1.40 


Gage 
height. 


Feet. 
1.22 
1.10 
2.14 
1.12 
1.21 


Discharge. 


Second-feet. 
239 
193 
770 
198 
217 


Mean  daily  gageheightf  injeet^  of  Awtable  River  near  Keeseville^  N.  Y.yfor  1904- 


Day. 

Aug. 

1 

n 

3 

4 

O 

6 

1 . . 

1.1 

1.1 
1.1 
1.0 
1.0 

J* 

9 

10 

n 

•*••*•*■"■" 

Sept.    Oct. 


1.1 
1.1 
1.2 
1.3 
1.3 
1.4 
1.3 
1.2 


S.2 
2.1 
2.4 

1.9 

1.7 
1.4 
1.9 
1.8 
1.8 


Day.         1 

1 

12 

13 ' 

14 ' 

16 

16 1 

*  ....j 

17 1 

*•   1 

18.. 

19. 

1 

■20 ! 

21 1 

Aug.  Sept.    Oct. 


1.1 
1.0 
1.1 
1.0 
1.0 
1.0 
1.1 
1.0 
1.0 
8.7 


1.1  I 

1.0  I 

1.0, 

1.1 

I 
1.4  . 

1,3 

1.2' 

1.1 

1.1  I 

1.2  ' 


1.7 


2.4 


22- 
23. 
24. 
'25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Aug. 

Sept.,  Oct. 

2.3 

• 

2.  a 

1.1    

1.9 

1.3    

1.6 

4.0 

1.4 

2.7 

1.3 

2.6 

1.2 

2.0 

1.2 

1.9    

1.2 

1 

1.1 

1 
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Mean  daily  discharge^  in  second-feetf  of  AusaMe  River  near  KeesetHle^  N,  Y.^for  1904. 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1 

'  Day. 

1 
Aug. 

j  Sept. 

1 

193 

193 

218 

246 

246 

280  . 

246 

218 

1 

218  j 

193  I 

12 

196 
170 
193 
170 
170 
170 
193 
170 
170 

193 
170 
170 
193 
280 
246 
218 
193 
193 
218 

22 

23 

24 

,  26 

.26 

27 

28 

1,008 

636 

647 

3flO 

280 

'        24fi 

218 

( 

2 

13 

IHQ 

3 :;:::::: 

1  '"• 

14 

2A6 

4 

15 

i") 

5 

16 

(**) 

6 

17 

6:% 

7 

193 
193 
198 
170 
170 

18 

8 

19 

29 

30 

31 

218 

218 

IW 

1 

M7 

a 

20 

:o 

21 

11 

1 

a  Discbarge  beyond  limits  oT  rating  curve. 
BOUQUET   RIVER   NEAR   WILLSBORO,  N.  Y. 

Bouquet  River  is  tributary  to  Lake  Champlain  from  the  west  at  a 
point  near  Willsboro,  N.  Y.  This  stream  drains  an  irregular  rectan- 
gular area,  its  eastern  edge  lying  at  a  distance  of  3  to  5  miles  from 
Lake  Champlain.  The  basin  is  moderately  rolling,  and  has  an  alti- 
tude varying  from  300  to  800  feet  in  the  valleys  and  central  portion. 
The  margins  of  the  basin  are  formed  by  precipitous  mountain  ranges 
rising  to  altitudes  of  from  2,000  to  4,000  feet,  the  greater  portion  of 
this  rise  occurring  usually  within  a  few  miles  of  the  watershed  divide. 
The  interior  basin  contains  a  few  small  lakes  and  numerous  narrow 
valley  marshes.  The  main  stream  comprises  two  branches,  the  basin 
of  the  north  branch  occupying  the  northern  half  of  the  drainage  area. 
All  portions  of  the  catchment  area  are  well  drained  by  branching 
tributaries. 

Drainage  areas  of  Bouquet  River.  « 


Loration. 


Area. 


Place  to 
place. 


Total. 


.S^.  mU€B,    I    Sq.  mile*. 


Alx)ve  Wadhams  Mills 

Wadhams  Mills  to  Whallonsbiirg 

Whallonsburg  to  junction  of  North  Branch 

North  Branch 

Junction  of  branches  to  Willsboro 

Willsboro  to  mouth 


134. 6 

134. 6 

■          20.8 

155.4 

9.8 

165.2 

100. 4 

265.6 

3. 9 

26».5 

2. 5 

272. 0 

1 

a  From  Elizabethtown,  I'ort  Henry.  Mount  Murcy,  Aiisable,  and  Willsboro  sheets  of  the  United 
States  Geological  Survey  Topographic  Atlas. 
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During  the  low-water  season  of  1904  ciiiTent-nieter  ineasureineiit^ 
were  made  by  boat  and  cable  at  a  ix)int  below  the  New  York  and  Penn- 
s\'lvania  Corapany\s  dam  in  Willsboro. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Hoi*ton,  district  hydrogmpher. 

Discharge  nufasttreinmts  of  Bouquet  Rit^er  near  WUUfMrOf  X.  Y. ,  iti  liH)4, 


l>Ate. 


Hydrographer. 


July  30 

Augrost  2 

August  4 

August  11 

August  21 

August  26... 
September  2 


C.  C.  Covert 

do 

Covert  and  Chase  . 

E.  D.  Chase 

Howell  and  Chase 

E.  D.  Chase 

do 


Area  of 
Hection. 


Mean 
veliK'ily. 


Sq.  /et't.      Ft-et  per  dec. 


113 
%  I 

94  i 
88 
206 
88 
77 


1.67 
.92 

1.00 
.88 

3.95 

1.23 
.92 


height. 


1.46 

1.04 

1.00 

.72 

2.62 

.85 

.67 


DiMf'hargo. 


Srcond-/ert. 

188 

88 

94 

77 

814 

108 

71 


Mean  daily  gage  height,  in  feet,  of  Bouquet  River  near  WiUsbaro,  N.  y.,  for  1904. 


Daj. 


1 

2 
3 
4 
5 
6 
7 
« 
9 
10 
11 


Aug. 

Sept 

0.50 

0.10 

-  .40 

.15 

-  .40 

.10 

.10 

-  .26 

-  .50 

-  .60 

-1.20 

-2.00 

■"•"*""" 

-  .60 

Day. 


Aug.  I  Sept. 


Day. 


12 
13 
H 
15 
16 
17 
18 
19 
20 
21 


-1.20 
-1.60 


-  .20 

-  .40 

-  .10 

-  .60 

-  .25 

-  .20 
1.15 


I 


22 
23 
24 
25 
26 
27 
28 
29 
SO 
31 


Aug. 

0.65 
.40 
.40 
.20 
.18 
.00 

-  .10 
.00 
.10 

-  .80 


Sept. 


LAKE   OKOROE   OUTLET  AT  TICONDKROGA,  N.  Y." 

Lake  George  occupies  a  valley  extending  in  a  northeasterly  and 
southwesterly  direction  and  l^'ing  tetween  Schroon  River  on  the  west 
and  the  south  arm  of  Lake  Champlain  on  the  east.  The  lake  has  a 
general  width  of  from  1  to  2  miles,  contains  numerous  i.slands,  and  has 
precipitous  forest-covered  slopes  reaching  to  the  shore  on  either  side. 
The  inflow  is  through  small  tributaries  in  deep-cut  gulleys  on  the  side 
slopes.  The  lake  lies  at  elevation  323  feet  above  tide,  and  the  adja- 
cent hills  rise  to  elevation  1,200  to  2,000  feet  within  1  or  2  miles  of 
the  lake  margin.  Outside  of  the  main  lake,  there  is  but  little  water 
surface  within  the  drainage  basin.     The  total  area  tributaiy  to  the 

a  The  drainage  basin  of  Lake  George  i.s  shown  on  the  (Jlens  FallK,  Bolton,  Whitehall,  Ticonderoga, 
and  adjacent  sheets  of  the  United  States  Geological  Survey  Topographic  Atlas. 
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lake  above  its  outlet  is  220  square  miles.  Of  this  45  square  miles  are 
water  surface  representing  20.6  per  cent  of  the  total  area. 

The  outlet  of  Lake  George  is  a  stream  3  miles  in  length  entering 
Lake  Champlain  ^it  Fort  Ticonderoga.  This  stream  leaves  Lake 
George  at  a  distance  of  about  li  miles  from  Lake  Champlain  and  at 
an  elevation  220  feet  greater.  It  makes  an  abrupt  bend  in  which 
occur  naturally  several  cascades  over  rock.  The  water  power  is  at 
present  developed  by  dams  located  successively^  along  the  stream,  the 
uppermost  dam  controlling  the  outflow  from  Lake  George. 

A  gaging  station  was  established  at  the  '^B"  mill  of  the  Interna- 
tional Paper  Company  at  Ticonderoga  August  24,  1904.  This  is  the 
second  dam  below  Lake  George.  Observations  ef  the  depth  on  the 
crest  of  the  dam  and  in  the  taih'ace  are  taken  four  times  ea<,*h  dav  bv 
C.  E.  Carpenter.  The  dam  is  of  masonry,  without  leakage,  and  has  a 
horizontal  crest  0  feet  in  breadth  and  substantiallv  level.  The  di^- 
charge  through  the  turbines  is  determined  from  current  meter  iiiea.<- 
urements  in  the  tailrace  below  the  pulp  mill. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

JHscharge  measurements  of  Lake  George  outlet  at  Ticonderoga,  N.  1'.,  in  1904. 


Date. 


July  30 

August  30... 
September  6 
October  5.., 


Hydrographer. 


C.  C.  Covert . 
E.  D.  Chase. . 

do 

A.  M.  Evans. 


Gage 
height. 

Discharge. 

Feet. 

Seeond-JtzL 

«7.40 

6  242 

«3.50 

<^179 

«3.65 

<-178 

d4.14 

<-2JS6 

a  Distance  to  water  surface  from  mark  on  bridge  support. 

h  Below  Lower  Falls. 

c  At  highway  bridge  above  "A"  mill. 

d  Distance  to  water  surface,  first  projection  below  bridge  seat,  downstream  corner  of  left  abutment 

Discharge  measurements  of  Lake  George  ouUet  at  Ticonderoga,  N.  Y.,  in  1904. 

[Tailrace  International  Paper  Company's  "B"  mill.] 


Date. 


Hydrographer. 


July  30 C.  C.  Covert 

August  5 Covert  and  Chase  . 

August  24 Horton  and  Beebe 

August  30 E.  D.  Chase 

August  30 do 

September  6 do 

October  5 A.  M.  Evans 

November  12...    H.  R.  Beebe 


Area  of 
section. 

Mean 
velocity. 

Gage      ' 
height. 

Sq.feei. 

Feet  per  wr. 

Fe^. 

130 

1.87 

2.41 

132 

1.30 

2.15 

150 

1.45 

2.22 

143 

1.48 

2.15 

136 

1.14 

1.98 

142 

1.S9 

2.10 

160 

1.57 

2.36 

136 

2.00 

2.40 

Second-frrt. 
17l» 


2r 


I 

^  ^  •* 

loo 
198 


252 


272 
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AND   HOTT. 
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METTAWEE   RIVER  AND  TRIBUTARIES   IN    NEW   YORK   AND   VERMONT. 

Mettawee  ftiver  is  an  interstate  stream  rising  in  Dor8ct  Mountains, 
Vermont,  crossing  the  State  line  into  New  York  and  (Irandville  and 
entering  the  south  arm  of  Lake  Champlain  below  Whitehall.  The 
drainage  basin  is  a  rugged  area  of  rock,  mostly  forest  covered,  and 
tributaries  are  rather  numerous  and  branching,  there  being  no  lakes 
or  marshes.     Near  Whitehall  the  stream  is  joined  by  Wood  Creek. 

Wood  Creek  flowed  naturally  in  a  tortuous  course  in  a  flat  valley 
skirted  by  bold  slopes,  the  general  course  l)eing  northerly  from  a  point 
5  mile^  east  of  Hudson  River  at  Fort  Edward.  From  Smith  basin 
northerly,  it  is  alternately  paralleled  by  and  canalized  to  form  Cham- 
plain  canal,  so  that  the  flow  of  this  portion  of  the  stream  is  artificially 
controlled. 

Half  W^ay  Oeek,  the  principal  tributary  of  Wood  Creek,  enters  at 
Fort  Ann.  This  stream  receives  the  drainage  from  Putnam  Moun- 
tain, an  adjacent  group  of  small  lakes.  A  declivity  of  60  feet  occurs 
at  Kane's  falls. 

Drainage  area^  of  Meltaiire  River ^  New  York,^ 


Location. 

Ar 

Place  to 
place. 

Sq,  miles. 
63.7 
141.2 

161.5 
46.1 

204.9 

14.1 

1.2 

ca. 
T 

otal. 

Wood  Creek: 

Above  Fort  Ann* 

mUes. 
63.7 

Fort  Ann  to  mouth 

204.9 

Mettawee  River: 

Above  Middle  Granville 

161.5 

Middle  Granville  to  juncrtion  of  Wood  Creek 

207.6 

Wood  Creek 

412.5 

Wood  Creek  to  Whitehall 

426.6 

Whitehall  to  mouth 

427.8 

a  From  Fort  Ann  Whitehall,  Mettawee,  and  Glens  Palls  sheets  of  the  United  States  (ieological  Sur- 
vey TuDonuphic  Atlas. 
^Inclading  Halfway  Creek. 

Th^  discharge  of  Mettawee  River  at  the  first  bridge  above  the  junction 
of  Wood  Creek  was  measured  hy  current  meter  September  17,  1903, 
the  flow  being  57.8  second-feet.  W^ater  surface  12.74  feet  below 
coping  right-hand  abutment  downstream  corner.  The  measured  dis- 
charge is  equivalent  to  .280  second- foot  per  square  mile  from  the 
tributary  area  of  206.5  square  miles  at  this  point. 

The  discharge  of  Wood  Creek  at  a  farm  bridge  3  miles  above  the 
junction  of  Mettawee  River  September  17, 1903,  was  84.5  second-feet; 
water  surface  10.58. feet  below  top  of  downstream  guard  rail  5  feet 
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from  left-hand  end  of  bridge.     The  equivalent  discharge  in  second-feet 
per  square  mile  was  .430.     Tributary  drainage  area^  196.5  square  miles. 
The  precipitation  at  Glens  Falls  preceding  these  measurements  was 
as  follows: 

Inrh 

August  28  to  SeptemVier  2 0.S2 

September  2  t<>  16 0 

POUL.TNEY   RIVER  AND  TRIBUTARIES   IN   NEW  YORK   AND  VERMONT. 

Poultney  River  rises  in  a  group  of  lakes  in  Rutland  County,  Vt 
Above  Poultney  the  drainage  is  rugged  and  precipitous.  From  Poult- 
ney to  its  outlet  in  the  south  arm  of  Lake  Champlain  the  thread  of  the 
river  forms  a  boundary  line  between  New  York  and  Vermont. 

Castleton  River,  the  principal  tributarj',  enters  near  Fairhaven. 
The  drainage  of  this  stream  lies  entirely  in  Vermont.  Castleton  River 
rises  in  a  valley  between  two  parallel  ridges  of  the  Green  Mountains, 
flows  southward  to  Rutland,  then  westward  through  a  low  divide  of 
the  mountains  and  receives  at  Hydeville  the  outlet  of  Bomoseen  Lake. 
This  lake  in  turn  receives  the  discharge  of  a  number  of  smaller  tribu- 
tary lakes.  The  water-surface  elevation  of  Bomoseen  Lake  is  413  feet 
above  tide. 

Drainage  areas  of  Poultney  River,^ 


Location. 


Bomoseen  Lake: 

Bomoseen  Lake  water  surface , 

Bomoseen  Lake  total  drainage 

Castleton  River: 

Above  Hydeville 

Hydeville  to  mouth 

Poultney  River: 

Above  Castleton  River 

Junction  Castleton  River  to  Carver  Falls. 

Carver  Falls  to  mouth 


Area. 


Place  to 
place. 


.S^.  mUef. 


57.8 
4.9 

78.4 
10.6 
75.9 


Tota.1. 


3.9 
38.2 

96.0 
100.9 

179.3 
189.9 
26.S.8 


a  From  Whitehall,  Caistleton,  Mettawee,  and  Fort  Ann  sheets  of  the  rnited  States  Geolof^cal  Sur- 
vey TotK>gniphie  AtlaH. 

A  current-meter  measurement  of  the  flow  of  Poultney  River  at  Del- 
aware and  Hudson  River  Railroad  bridge  above  junction  with  Castle- 
ton River,  Septeml>er  17, 1903,  showed  a  discharge  of  15.1  second-feet. 
Flow  probabl}'  influenced  by  pond  storage  above. 

At  Carver  Falls,  2  miles  below  the  junction  of  Poultne}'  and  Castle- 
ton rivers,  occui-s  a  descent  of  126  feet  over  rock.  Electric  power  is 
developed  for  transmission  to  adjoining  towns. 
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GK£AT  AND  LITTLE  CHAZY   RIVERS  AND  TRIBUTARIES  IN   NEW   YORK 

AND  VERMONT. 

These  streams  are  tributary  to  the  north  end  of  Lake  Clianiplain, 
from  the  New  York  side. 

Great  Chazy  Biver  flows  at  one  point  within  one-half  mile  of  the 
United  States  and  Canada  boundary  line.  Its  drainage  is,  however, 
chiefly  from  the  south  and  in  the  United  States.  The  catchment  area, 
which  is  mostly  shown  on  the  Mooers  and  Rouse  Point  sheets  of  the 
United  States  Geological  Survey  Topographic  Atlas,  is  relatively  flat 
and  contains  numerous  swamp  areas.  At  Mooers  Forks  two  main 
branches  of  the  stream  unite.  A  measurement  of  the  spring  freshet 
discharge  April  25,  1899,  was  made  by  the  United  States  Deep  Water- 
ways Engineers  at  Champlain,  6  miles  above  the  mouth  of  the  stream; 
discharge  1,038  second-feet,  equivalent  to  4  second-feet  per  square 
mile  from  the  tributary  drainage  area  of  257  square  miles. 

Little  Chazy  River,  which  enters  Ijake  Champlain  2  miles  to  the 
south,  has  a  drainage  area  of  similar  character. 

PISH   CREEK  AT  BURGOYNE,  N.  Y. 

Fish  Creek  forms  the  outlet  of  Saratoga  Lake  and  is  8  miles  in  length 
below  the  limit  of  slack  water  from  the  lake.  It  enters  Hudson  River 
at  Schuy lerville,  at  which  point  water  power  is  developed.  The  stream 
descends  100  feet  in  the  lower  4  miles  of  its  course,  the  greater  portion 
of  this  fall  being  concentrated  at  Victory  Mills. 

The  drainage  basin  of  Saratoga  Lake  lies  mostly  to  the  north  and 
west  of  the  lake  and  is  chiefly^  tributary  through  Kayaderosseras  Creek. 
This  stream  drains  a  highland  region,  having  its  sources  in  a  range  of 
hills  which  rise  about  800  feet  above  the  general  plateau  and  run  in  a 
northwesterly  and  southeasterly  direction.  On  the  main  plateau  the 
topography  is  moderately  rolling,  tributaries  rather  sparse,  and  soil 
sandy,  with  few  marsh  or  lake  areas. 

A  temporary  gage  was  attached  to  the  right-hand  abutment  of  Brandt^s 
bridge  at  Burgoyne  station  August  25,  1904.  Observations  of  the 
stage  of  the  stream  are  taken  once  each  day  by  G.  R.  Warner. 
Current-meter  measurements  have  been  made  from  the  bridge.  The 
discharge  is  not  a  continuous  function  of  the  stage  of  the  stream,  how- 
ever, owing  to  the  growth  of  grass  and  a(]uatic  plants  in  the  river  chan- 
nal,  thereby  causing  the  velocity  to  vary  with  the  season.  The  channel 
is  occasionally  cleared  of  grass  by  the  water-power  users  in  order  to 
facilitate  the  flow. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Drainage  area  of  Fisfi  Creek.^ 


Area. 


Location. 


Kayaderosseras  Creek  above  Middle  Grove 

Kayaderosseraa  Creek,  Middle  Grove  to  Ballston  Springs. 

Kayaderosseras  Creek,  Ballston  Springs  to  mouth 

Saratoga  Lake  water  surface 

Total  direct  drainage  into  Saratoga  Lake  ^ 


Place  to 
place. 


Sq.  miles. 
43.8 
65.8 
85.1 
6.8 
4L1 


Total. 


Sq.  milet. 
43.8 
109.6 
194.7 


235.8 


a  From  Saratoga,  Schuylerville,  Schenectady,  Glens  Falls,  Luzerne,  and  Bioadalbin  shekels  of  the 
United  States  Geological  Survey  Topographic  Atlas. 
<>  Above  Brandt's  bridge. 

Discharge  mecunirenienis  of  Fish  Creek  at  Burgoynef  N,  F.,  in  1904' 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Ga8[e 
height. 

Discharge. 

August  25 

October  5 

Horton  and  Beebe 

A.  M.  Evans 

Sq.  feet. 
355 
339 

Ft.  per  uc. 

0.80 

.92 

Fed. 
1.46 
1.47 
1.65 
1.25 

Second-ftreL 

«28;i 

311 

September  16 . . 
November  11  .. 

R.  E.  Horton 

301 

H.  R.  Beebe 

0  321 

a  Some  grass  in  channel. 
Mean  daily  gage  heighty  infeety  of  Fish  Creek  at  Burgoyne^  N,  F.,  for  1904. 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct 

Nov. 

1.25 

1.22 

1.20 

1.20 

1.15 

1.15 

1.10 

1.10. 

1.10 

1.10 

1.10 

.95 

.90 

.85 

Dec. 

1 

1.05 
1.10 
1.08 
1.20 
1.17 
1.05 
1.05 
1.05 
1.00 
1.00 
1.00 
.96 
.90 
.88 
1.80 
1.40 

1.56 

1.30 
1.81 
1.36 
1.40 
1.46 
1.50 
1.52 
1.55 

1.82 
1.80 
1.77 
1.70 
1.62 
1.56 
1.53 
1.45 
1.40 
1.36 
1.80 
1.25 
1.20 
1.-22 
1.26 
1.28 

0.80 
.80 
.70 
.75 
.75 
.70 
.55 
.50 
.60 
.55 
.45 
.40 
.35 
.30 
.35 
.30 

17 

1.46 
1.52 
1.54 
1.45 
1.37 
1.32 
1.30 
1.29 
1.30 
1.28 
1.28 
1.26 
1.20 
1.42 

1.54 
1.52 
1.50 
1.45 
1.42 
1.80 
2.10 
2.18 
2.20 
2.12 
2.12 
2.10 
2.06 
2.00 
1.96 

0.30 

2 

18 

o.SO 

3 

19 

.90 

4 

20 

.20 

5 

21 

.20 

6 

22 

.20 

7 

28 

.20 

8 

24 

.20 

9 

25 

.20 

10 

26 

27 

28 

29 

30 

31 

1.45 
1.42 
1.40 
1.26 
1.15 
1.12 

.50 

11 

SO 

12 

70 

13 

1  00 

14 

1.00 

15 

1  06 

16 

alee  conditions  December  18  to  31. 
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OTTER  CREEK  AT  MIDDLBBURT,  VT. 

This  station  was  established  April  1,  1903,  by  H.  K.  Barrows.  It 
is  located  at  the  railroad  bridge  in  the  village  of  Middlebury,  above 
and  within  the  influence  of  the  dam  used  for  power  purposes.  The 
water,  however,  never  falls  below  the  crest  of  the  dam.  The  drainage 
area  at  this  point  is  615  square  miles.  A  chain  gage  is  attached  to  the 
downstream  truss  of  this,  bridge;  length  of  chain  is  17.52  feet  to  the 
1 0-foot  tag.  It  is  referred  to  a  bench  mark  on  top  of  south  bolt 
in  bridge  seat  on  downstream  side  of  north  abutment;  elevation  20.08 
feet  above  gage  datum.  Measurements  are  made  from  a  boat  at 
medium  stages,  and  from  a  stone-arch  high  wa}-  bridge  about  one-quarter 
mile  downstream  at  low  stages  of  the  river.  The  current  at  the  gage 
is  small,  except  at  high  stages  of  the  river;  at  the  stone-arch  bridge  it 
is  medium  at  low  stages  of  the  river.  The  banks  are  high  and  not  sub- 
ject to  overflow,  and  the  bed  is  pei-manent.  The  gage  is  read  twice 
daily  by  R.  P.  Bingham,  of  Middlebur3\ 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  mecuuremenl  of  Otter  Creek  at  Middlebury y  17.,  in  1904- 


Date. 

Hydrognpher. 

WidUi. 

Area  of 
aection. 

Mean           Gage 
velocity.      height. 

Dis- 
charge. 

October  29 

H.  K.  Barrows 

Feet 
118 

Sq./eet. 
408 

FL  per  uc. 
3.18 

Feet. 
13.68 

Hec.-feet. 
«1,300 

a  From  arch  bridge. 


Mean  daily  gage  heighty  infeety  of  Oiler  Creek  River  at  Middlebury^  T7.,  for  1904' 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

16.1 
16.7 
16.4 
14.9 
14.3 
13.9 
14.0 
14.4 
14.7 
16.0 
15.0 
15.1 
16.1 
16.0 
14.7 
14.15 

May. 

June. 

12.66 

12.6 

12.6 

12.45 

12.45 

12.4 

13.2 

12.86 

13.3 

13.06 

12.85 

12.66 

12.4 

12.4 

12.3 

12.3 

July. 

12.6 
12.7 
13.1 
12.85 
12.45 
12.6 
12.4 
12.3 
12.2 
12. 15 
11.9 
11.96 
12.85 
12.  3d 
12.3 
1  12.2 

Aug. 

12.26 
12.3 
12.4 
12.5 
12.35 
12.2 
12.2 
11.9 
12.0 
12.1 
12.06 
12. 15 
12.25 
12.25 
12.05 
1  12.1 

Sept. 

12.0 

12.06 

12.06 

12.4 

12.1 

12.2 

12.25 

12.2 

12. 16 

12.1 

12.1 

11.9 

11.9 

12.0 

12.5 

18.55 

Oct. 

14.6 

14.4 

13.8 

13.6 

13.25 

13.0 

12.9 

12.8 

12.8 

12.7 

12.9 

13.4 

13.4 

13.3 

13.2 

18.06 

1 
Nov. 

18.1 

13.0 

12.85 

12.80 

12.75 

12,7 

12.65 

12.6 

12.6 

12.4 

12.4 

12.4 

12.4 

12.4 

12.4 

12.4 

Dec. 

1 

018.0 

16.3 

16.4 

15.4 

16.3 

16.1 

14.7 

14.25 

13.7 

13.3 

13.2 

13.3 

13.4 

13.26 

13.1 

13.0 

13.1 

12.4 

2 

a  12. 7 

12.4 

3 

612.8 

12.3 

4 

12.2 

5          

....... 

al4.6 

11.9 

6 

al2.6 

<?  12. 1 

7 

rfl2.6 

8 

al5.6 

••12.2 

9 

dl2.5 

10 

al4.7  ' 

11 

1-2 

'112.6 

/14.7 

13 

/IS.  7 

a  12. 1 

14 

15 

al3.4 

...... 

16 

A12.5 

/13.0 

•■•.•. 

alee  1.S6  feet  thick, 
bice  0.66 foot  thick. 
<rRIyer  fnnen  over. 


dice  1  loot  thick. 
« Ice  0.15  foot  thick. 
/Ice  1.4  feet  thick. 


if  Ice  0.6  foot  thick. 
AIceO.86  foot  thick. 
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Mean  daily  gage  height^  infeety  of  Otter  Creek  River  al  Middlebury,  Vt.,  etc, — ContM. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

12.1 

11.9 

12.1 

12.1 

12.0 

12.0 

11.9 

12.0 

11.8 

11.85 

12.1 

12.4 

12.3 

12.4 

12.6 

1 
Aug. 

Sept. 

Oct. 

12.9 

12.8 

12.7 

12.7 

12.85 

14.8 

14.8 

14.65 

14.25 

13.8 

13.85 

14.1 

13.8 

13.5 

18.2 

Nov. 

12.4 

12.2 

12.3 

12.35 

12.4 

12-95 

12.95 

12.9 

12.7 

12.7 

12.56 

12.25 

12.15 

12.3 

Dee. 

17 

13.75 

13.7 

13.8 

18.85 

13.7 

13.7 

13.7 

13.8 

14.05 

14.4 

14.4 

14.65 

15.05 

15.3 

14.1 

14.25 

14.0 

14.3 

14.5 

14.5 

14.2 

13.7 

18.35 

13.3 

13.35 

13.15 

12.9 

12.7 

12.65 

12.3 

12.2 

12.1 

11.85 

12.1 

12.2 

12.2 

12.15 

12.1 

12.1 

11.95 

12.1 

12.1 

12.1 

12.2 

12.15 

12.05 

12.05 

12.5 

12.8 

12.9 

12.8 

12.65 

12.45 

12.3 

12.3 

a.. 

12.0 
12.1 

13.5 

13.15 

12.95 

12.8 

13.0 

12.  a5 

12.7 

12.5 

13.0 

13.35 

13.6 

13.45 

13.3 

14.4 

18 

19 

a  12. 6 

<'12.8 

M2.9 

20 

^12. 05 

21 

22 

«»12.4 

fU.15 

23 

/14.5 

013.4 

24 1 

26 

M3.0 

26 

916. 3 

27 ' 

/18.6 

28 ' 

29 

15.35 

16,0 

16.3 

90 

/12.7 

A  13.5 

31 

a  Ice  0.9  foot  thick. 

Mce  1.25  feet  thick.  * 

olce  1.4  feel  thick. 

dice  0.85  foAt  thick. 

'  Ice  0.85  foot  thick.    Gage  reading  to  surface  of  ice=12.2. 

/Ice  1.35  feet  thick. 

0  Ice  covered  with  water. 

*  Water  1.25  feet  deep  on  top  of  ice. 

Note.— During  frozen  season  gage  heights  are  to  surface  of  water  in  hole  cut  in  {ce. 
Rating  table  for  Otter  Creek  at  Mxddlehuryy  17.,  from  January  1  to  December  SI,  1904* 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

,     Gage 
1    height. 

1 

Discharge. 

1 

Ga«e 
height. 

1 

Discharge. 

Fed. 

Second-feet. 

Fset. 

Second-feet. 

Feet. 

Second-fed. 

1      Feet. 

Second-feet.  ' 

ii.'eo 

163 

12.80 

670 

14.00 

1,645 

,     15.20 

.   2,930 

11.70 

188 

12.90 

740 

14. 10 

1,745 

15.30 

3,040 

11.  sa 

217 

13.00 

810 

14.20 

1,845 

15.40 

3,150 

11.90 

248 

13.10 

880 

14.30 

1,950 

15.50 

3,265 

12.00 

283 

13.20 

955 

14.40 

2,055 

15.60 

3,380 

12.10 

320  1 

13.30 

1,030 

14.50 

2,160 

15.70 

3,495 

12.20 

360  ' 

13.40 

1,110 

14.60 

2,270 

15.80 

3,610 

12.30 

403 

13.50 

1,190 

14.70 

2,380 

15.90 

3,725 

12.40 

450 

1 

13.60 

1,275 

14.80 

2,490 

16.00 

3,840 

12.50 

501 

13.70 

1,365 

14.90 

2,600 

16.10 

3,955 

12.60 

555 

1 

,     13.80 

1,455 

15.00 

2,710 

16.20 

4,070 

12.70 

610 

13.90 

1 

1,550 

15.10 

2,820 

16.30 

4.186    ; 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  to  gage  height 
14  feet     Above  14  feet  it  is  determined  by  one  measurement. 


HOBTON%  JOH 
AND  HOST 
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Eaimnied  monthly  duch4xrge  of  Otter  Creek  at  MiddXebury^  YH.,  for  1904. 

[Drainage  area,  615  nqiiare  milea.] 


Month. 


April 

May 

Jane 

July 

August 

September 

October 

November 

December  1-6. 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

3,955 

1,365 

3,150 

582 

1,030 

232 

880 

217 

740 

248 

2,055 

248 

2,490 

610 

880 

340 

450 

248 

Run-off. 


Mean. 

2,198 
1,623 
471 
396 
398 
661 
1,225 
545 
372 


Second-feet 

persQuare 

mile. 


3.57 
2.64 
.766 
.644 
.647 
1.07 
1.99 
.886 
.  605 


Depth  in 
Inches. 


3.98 
3.04 
.855 
.742 
.746 
1.19 
2.29 
.988 
.135 


KoTK. — Ice  conditions  January  1  to  March  81  and  December  7-Sl.    No  estimate  made. 


WIN008KI  KIVER  AT  RICHMOND,  VT. 

This  station  was  established  June  25,  1903,  by  H.  K.  Barrows.  It 
is  located  at  tlie  steel  highway  bridge  about  one- fourth  mile  from  Rich- 
mond railway  station  on  the  road  to  Huntington.  The  drainage  area 
at  this  point  is  885  square  miles.  A  standard  chain  gage  is  attached 
to  the  downstream  truss;  length  of  chain,  29.61  feet.  It  is  referred  to 
bench  marks  as  follows:  (1)  On  top  of  plate  near  north  end  of  gage 
box;  elevation,  28.76  feet.  (2)  Marked  point  on  the  west  end  of  south 
abutment;  elevation,  27.42  feet.  Elevations  are  above  gage  datum. 
The  channel  is  straight  for  100  feet  above  and  100  feet  below  this  sta- 
tion, and  is  about  175  feet  wide.  The  bed  is  gravelly  and  permanent. 
The  current  is  medium  except  at  low  water.  Gagings  at  low  stages  of 
the  river  are  made  by  wading  at  a  point  2,500  feet  upstream  from 
bridge,  where  the  bed  is  of  gravel  and  the  current  swift.  The  banks 
are  fairly  high,  but  overflow  at  extreme  high  water.  The  gage  is  read 
twice  daily  by  George  Champang,  a  farmer,  of  Richmond. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  mecuiuremenls  of  Winooski  River  at  Richmond^  Vt. ,  in  1904- 


Date. 


Hydrographer. 


May  4 

May  7 

May  10... 
August  18. 
October  31 


H.  K.  Barrows. 

J.  H.  Ayres 

do 

H.  K.  Barrows. 
do 


Width. 

Area  of 
section. 

Sq.  feet. 

Mean 
velocity. 

Gage 
height.   { 

Feet. 

FL  per  tec. 

Feet.      1 

182 

1,590 

2.27 

7.10 

182 

1,380 

1.71 

6.16 

182 

1,370 

1.41 

5.89 

161 

171 

2.06 

4.08 

180 

1,230 

.98 

5.08 

Dis- 
charge. 


Sec.-fect. 
3,610 
2,360 
1,930 
«352 
1,210 


a  Wading  one-half  mile  upstream. 
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STREAM   MEASUREMENTS    IN    1904,  PART   VI. 


[so.  12f>. 


Mean  daily  gage  fieighty  in  feet,  of  Winooski  River  at  Richmond^  Vt.yfor  1904. 


«Gage  reading  to  ice  surface = 
bGage  reading  to  ice  surface = 
cGage  reading  to  ice  8urface= 
dGsige  reading  to  ice  surf  acre = 
«  River  frozen  over  December 
/Gage  reading  to  ice  surface = 
cr  Gage  reading  to  ice  surface= 
A  Gage  reading  to  ice  surface^ 
i  Gage  reading  to  ice  surface = 
J  Gage  reading  to  ice  surface = 
kGage  reading  to  ice  surface = 
'  Gage  reading  to  ice  surface = 
m  Gage  reading  to  ice  surface = 
1  Gage  reading  to  ice  surface^ 
oGage  reading  to  ice  surface = 
rGage  reading  to  ice  surface = 
Q  Gage  reading  to  ice  surface^ 
»Gage  reading  to  ice  surface = 
1  Gage  reading  to  ice  surface^ 
i  Gage  reading  to  ice  surface^ 


5.85;  ice  1.35  feet  thick. 
5.85;  ice  2.1  feet  thiclc. 
6.5;  ice  2.75  feet  thick. 
6.4;  ice  2.65  feet  thick. 
4. 

5.7:  ice  1.45  feet  thick. 
5.H5;  ice  2.15  feet  thick. 
7.0;  ice  2.65  feet  thick. 
5.8;  ice  1.6  feet  thick. 
6.2;  ice  2.4  feet  thick. 
5.3:  ice  0.6  foot  thick. 
6.9:  ice  2.65  feet  thick. 
6.6;  ice  2,75  feet  thick. 
5.8;  ice  1.65  feet  thick. 
5.05;  ice  1.1  feet  thick. 
6.75:  ice  2.6  feet  thick. 
5.85;  ice  1.6  feet  thick. 
ft.O^',  ice  1.4  feet  thick. 
5.85:  ice  1.85  feet  thick. 
5.4;  ice  1.65  feet  thick. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

8.65 

7.9 

7.4 

7.8 

7.0 

6.5 

6.2 

6.1 

5.9 

5.86 

5.75 

5.7 

5.4 

5.3 

5.1 

6.3 

7.6 

6.2 

6.0 

7.85 

7.1 

6.2 

5.9 

5.7 

5.55 

5.6 

5.6 

5.35 

5.0 

4.9 

4.8 

June. 

July. 

Aug. 

4.1 

4.2 

4.2 

4.1 

4.2 

4.05 

4.0 

3.9 

4.0 

4.0 

4.0 

4.05 

4.0 

4.0 

4.3 

4.2 

4.15 

3.95 

3.9 

4.0 

6.6 

5.26 

5.25 

4.7 

4.4 

4.2 

4.1 

4.0 

8.86 

3.9 

8.9 

Sept 

1 
Oct. 

Nov.  ' 

4.8    , 

4.8 

4.7 

4.7 

4.7 

4.6 

4.6 

Dec. 

1 

a5.8 

ft5.7 

cSA 

7.0 

6.8 

6.9 

6.45 

6.55 

7.2 

7.85 

7.8 

9.15 

9.2 

8.4 

7.6 

7.35 

6.65 

6.3 

6.06 

5.8 

6.2 

6.3 

6.1 

6.2 

6.25 

6.8 

7.1 

8.4 

8.6 

7.5 

7.65 

8.9 

9.95 

4.75 

4.75 

4.7 

4.6 

4.6 

4.55 

4.6 

4.8 

5.3 

4.9 

4.6 

4.4 

4.4 

4.3 

4.25 

4.4 

4.2 

4.0 

4.0 

4.05 

4.1 

4.2 

4.25 

4.2 

4.1 

4.0 

4.15 

4.05 

4.1 

4.15 

4.15 

4.3 

4.8 

4.4 

4.25 

4.3 

4.2 

4.06 

4.1 

4.0 

4.0 

4.0 

4.9 

4.8 

4.45 

4.16 

4.06 

4.0 

4.0 

3.9 

3.9 

3.9 

3.9 

8.9 

3.75 

3.95 

4.85 

4.6 

4.5 

4.35 

4.2 

8.9 

3.95 

4.0 

6.1 

4.8 

4.6 

4.85 

4.25 

4.1 

4.05 

4.0 

8.86 

3.9 

4.0 

4.3 

6.15 

4.6 

4.25 

4.5 

4.8 

6.6 

6.4 

4.9 

5.06 

6.7 

5.75 

6.7 

6.8 

6.0 

8.55 

7.6 

7.96 

6.6 

5.96 

5.6 

5.4 

6.8 

6.0 

4.5 

2 

4.55 

3 

4.&5 

4 

1 

db.9 

'4.96 

5 

/5.66 

175.75 

6 

7 

*6.7 

8 

<5.75 

. 

9 

i5.95 

5.0    '    4.5 
4.9    1    4  »> 

*5.2 

10 

11..... '.. 

16.4 

6.2 
6.25 
6.06 
6.16 
5.2 
6.1 
4.9 
4.8  • 
4.7 
4.7 
5.86 
10.0 
6.6 
6.95 
5.6 
6.4 

4.3 
4.3 
4.4 
4.4 

4.5 
4.4 

4.5 

4.35 

4.7 

4.6 

4.65 

5.1 

4.7 

4.6 

4.6 

4  6 

12 

13 

<5.8 

m6.2 

14 

15 

»5.76 

»»6. 1 

16.5 

16 

04.95 

17 

18 

P6.6 

19 

"5.7 

mfi.OB 

20..* 

21 

22 

<|5.85 

23 

r6.0 

• 

11.15 

12.7 

17.95 

15.3 

13.4 

9.7 

6.7 

6.8 

••5.0 

24 

25 

26 

«5.8    '  O6.0 

27 

6.8        4.4 
6.7         4.4 
5.6         4.5 
6.86  '    ^  ft 

28 

29 

«»5.75 

30 

'5.0 

31 

6.1 

1 

Note.— During  frozen  season  gage  readings  to  surface  of  water  in  hole  cut  in  ice. 
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Rating  table  for  Winooski  River  at  Richmond^  F<.,  from  January  1  to  December  SI,  1904' 


Gage 
h«ighl. 

Dischaxge.  1 

1 

Gage 
height. 

Diacharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

FM. 

Seeand^feeL 

Second-feet. 

Feet 

Second-feet.  \ 

Feet. 

3.70 

140 

4.90 

900 

i     6.00 

1 

2,090 

7.10 

3,610 

3.80 

165 

5.00 

1,000 

6.10 

2,220     ' 

7.20 

3,750 

3.90 

195 

5.10 

1,100 

6.20 

2,350 

7.30 

3,890 

4.00 

235 

5.20 

1,200 

6.80 

2,490 

7.40 

4,030 

4.10 

285 

5.30 

1,300    1 

6.40 

2,630 

7.60 

4,310 

4.20 

340 

5.40 

1,410 

6.50 

2,770 

7.80 

4,590 

4.30 

400 

5.60 

1,520 

'    6.60 

2,910    1 

8.00 

4,870 

4.40 

470 

5.60 

1,630    , 

6.70 

3,050 

8.20 

5,150 

4.50 

540 

5.70 

1,740 

6.80 

3,190 

8.40 

5,430 

4.60 

620 

5.80 

1,850    1 

6.90 

3,330 

8.60 

5,710 

4.70 

710 

5.90 

1,970    \ 

7.00 

3,470    , 

8.80 

5,990 

4.80 

800    ' 

'                   1 

1 
1 

1 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  upon 
dischanse  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  3.7  feet  and  7.5  feet.  The  table  has  been  extended  above  gage  height 
7.50  feet  Above  gage  height  6.20  feet  the  rating  curve  is  a  tangent,  the  difference 
being  140  }ier  tenth. 

Estimated  monthly  digcharge  of  Winooeki  River  at  Richmond y  VI.  ^  for  1904' 

[Drainage  area,  885  square  miles.] 


Pischarge  in  second-feet. 


M<mth. 


April 

May 

.Jnne , 

July 

August 

September 
October  .. 
November 


Maximum. 

7,600 
5,780 
1,300 
900 
2, 910 
5,640 
7,670 
1,100 


Minimum. 


1,850 
800 
236 
152 
180 
180 
710 
400 


Mean. 


3,893 
2,412 

482 
365 
433 
998 
1,822 
599 


Run-off. 


^^u^   Depth  in 
^m'ile"*"'  I   *««>>««• 


4.40 
2.73 
.545 
.412 
.489 
1.13 
2.06 
.677 


4.91 
3.15 
.608 
.475 
.564 
1.26 
2.38 
.755 


NoTE.~RiTer  frozen  during  January,  February,  March,  and  December.    No  estimate  made. 


INDEX. 


AKTicuUural  College,  Mich.  Pa«re. 

Red  Cedar  RlTcr  at: 

deaciiption 40 

di9cbai:Ke 41 

All<?«aii,  Mich. 

Kalamaxoo  River  near: 

description 3*2 

discharge^  mean  daily 32-33 

dlacbargc,  monthly 33 

Alpena,  Mich. 

Thunder  Bay  River  near: 

d  escrlption fiO 

discharge,  mean  daily 51 

diachaige,  monthly 51 

All  Sable  River  at— 

Bamfield,  Mich.: 

description 52-58 

discharge 53 

discbarge,  monthly 54-56 

gage  heights S3 

rating  table 54 

A  liable  River  near — 

Keeseville,  N.  Y.: 

description 1 30-1 31 

discharge 131 

discharge,  mean  daily 132 

gage  heights 131 

Baldvrinsville,  N.  Y. 

Seneca  River  at: 

description 96 

discharge,  mean  daily 97 

discharge,  monthly 98 

Bamfield,  Mich. 

Au  Sable  River  at: 

description 52-63 

dischaige 53 

discharge,  monthly 54>55 

gage  heights 53 

rating  table 54 

Batile  Island,  N.  Y. 

Oswego  River  at: 

description 93-94 

discharge 94 

discharge,  monthly 95 

eleva tion  of  water  surface 94 

rating  table 96 

n'ack  River  near — 

Elyria,  Ohio: 

description 74 

d  iacharge 74 

gage  heights 75 

Felts  Mills.  N.  Y.: 

description 110-111 

discharge,  mean  daily 111-112 

discharge,  monthly 113 

IRB  129--^5 10 


Boardman  River  at—  Page. 

Traverse  City,  Mich.. 

description 49 

discharge 49 

Bouquet  River  near— 
Willsboro,  N.  Y.: 

description 132-133 

discharge 133 

gage  heights 133 

Buchanan,  Mich. 

St.  Joseph  River  near: 

description 27-28 

discharge,  mean  dally 28-29 

discharge,  monthly 30 

Burgoyne,  N.  Y. 
Fish  Greek  at: 

description 137-138 

discbarge 138 

gage  heights 138 

Canadlce  Lake  outlet  near- 
Hemlock,  N.  Y.: 

description W 

discharge,  monthly 87 

Cana.Heraga  Creek  at— 
Mount  Morris,  N.  Y.: 

discbarge 83 

Chittenango,  N.  Y. 

Chlttenango  Creek  at: 

description 101-105,107 

discharge 105 

discharge,  monthly 106 

gage  heights 105 

rating  table 106 

Chittenango  Creek  at— 
Chittenango,  N.  Y.: 

description 104-105, 107 

discharge U-S 

discharge,  monthl y 106 

gage  heights 105 

ratlngUble 106 

Cuyahoga  River  at— 
Independence,  Ohio: 

description 75-76 

discharge 76 

discharge,  monthly 78 

gage  heights 76-77 

rating  table 77-78 

Defiance,  Ohio: 

Tiffin  River  near: 

description 71-72 

discharge 72 

discbarge,  raonlhly 73 

gage  heights 72 

rating  Uble 73 

145 


146 


INDEX. 


Dextpr,  Mich.  r«ge. 

Huron  River  at: 

description 03 

d  i  so  h  a  rge 6:i 

gage  heights (VI 

Dover,  Mich. 

Huron  River  nt: 

description fi2 

gage  heights Gi\ 

Knst  Rush,  N.  Y. 

Honeoye  Creek  at: 

description 87-SS 

discharge,  mean  daily S9-90 

discharge,  monthly 90 

Kftton  Rapids,  Mich. 

Grand  River  at: 

flood-station  data 3f» 

Klyria,  Ohio: 

Black  River  near: 

description 74 

discharge 74 

gage  heightN 75 

K^canaba,  Mich. 

Escanaba  River  near: 

description 17-18 

discharge 18 

discharge,  monthly 20 

gage  heights 18-19 

rating  table 19 

Fscanaba  River  near — 
Kscanaba,  Mich.: 

description 17-18 

discharge 18 

discharge,  monthly 20 

gage  heights 18-19 

rating  table 19 

Euclid,  N.  Y. 

Oneida  River  near: 

description 102 

discharge 103 

discharge,  mean  daily 103 

discharge,  monthly 104 

Fawn  River  near — 

White  Pigeon,  Mich.: 

description 30-31 

discharge 81 

gage  heighia 31 

Felts  Mills,  N.  Y. 
Black  River  near: 

description 110-111 

discharge,  mean  daily 111-112 

discharge,  monthly 113 

Fish  Creek  at— 

Burgoyne,  N.  Y.: 

description 137-138 

discharge 138 

gnge  heights 138 

Fltzhugh  and  Carroll  race  at — 
Rochester,  N.  Y.: 

discharge 85 

Fliitrwk,  Mich. 
Huron  River  at: 

description 67 

discharge 67 

gage  heights 67 


Flint.  Mich.  Page. 

Flint  River  al: 

description 5>«->''9 

discharge vj 

gage  heights »-«) 

Flint  River  at— 
Flint,  Mich.: 

description .V*-59 

discharge -''9 

gage  heights ii4*-«'<' 

Flood  stations  on  Grand  River,  Mich.,  at — 
Various  places: 

elevations S»' 

Fort  Montgomery,  N.  Y. 
Richelieu  River  at: 

description li'* 

discharge,  mean  daily 12»*i- 127 

discharge,  monthly 12T 

gage  heights 126 

Fox  River  at — 

Wrightstown,  Wis.: 

,  description 2f> 

gage  heights  25 

Freeland,  Mich. 

Tittabawassee  River  at:. 

description Sfi-^' 

discharge 57 

gage  heights 5«» 

French  Landing,  Mich. 
Huron  River  at: 

description P*» 

dischaiKC (<*^ 

gage  heightji t* 

Geddes,  Mich. 

Huron  River  at: 

description CA 

discharge,  mean  daily A.*^ 

discharge,  monthly 65 

Genesee  River  at  and  near- 
Mount  Morris,  N.  Y.: 

description S1-<S2 

discharge k! 

gage  heights KI-*^; 

Rochester,  N.  Y.: 

description Ki-M 

discharge *■  I 

elevation  of  water  surface >v> 

(trand  Haven,  Mich. 
Grand  River  at: 

flood-station  data 2** 

Grand  I^dge.  Mich. 
Grand  River  at: 

flood-station  data u> 

Grand  Rapids,  Mich. 
Grand  River  at: 

description n7-:>s 

discharge S^ 

discharge,  monthly in 

flood-station  data ^ 

gage  heights Ss-39 

rating  table 39 

Grand  River  at— 

Eaton  Rapids,  Mich.: 

flood-station  data Sfi 

Grand  Haven,  Mich.: 

flood-station  data 36 
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Gnnd  Rlrer  at —  Fage. 

Grand  Ledge,  Mich.: 

flood-«Ution  data 36 

Grand  Rapids,  Mich.: 

description 37-38 

discharge 88 

di.schaige,  monthly 40 

flood-station  data 36 

gage  heights 38-39 

rating  table 39 

Ionia,  Mich.: 

flood-9tation  data 86 

Jarkson.  Mich.: 

flood-station  data 36 

North  Lansing,  Mich.: 

description 88-3f> 

discharge 35 

di!«harge,  monthly 37 

flood-station  data 36 

gage  heights 35 

rating  table 36 

Portland,  Mich.: 

flood-station  data 36 

ijTvmt  Chazy  River  and  tributaries  in — 

New  York  and  Vermont: 

description 137 

H«'mlt»ck,  N.  Y. 

Canadice  Lake  ootlet  near: 

description 86 

discharge,  monthly 87 

Honeoye  Creek  at — 

Ea<it  Rush,  N.  Y.: 

daiCflpUon 87-88 

discharge,  mean  daily 89-90 

discharge,  monthly 90 

Ilnron  River  at — 

Ann  Arbor,  Mich.: 

discharge 61,62 

Dexter,  Mich.: 

description 63 

discbarge '. 68 

gage  heights 64 

Dover,  Mich.: 

description 62 

discharge 61,62 

gage  heigh  ts 63 

Flatmck,  Mich.: 

description 67 

discharge 67 

gage  heigh  ts 67 

French  Landing,  Mich.: 

description 66 

discharge 66 

gage  heigbts 66 

Geddes,  Mich.: 

description , 64 

discharge,  mean  daily 65 

diwharge,  monthly 65 

miscellaneous  measurement  on 61-62 

winter  discbaige 62 

Independence,  Ohio: 

Cuyahoga  River  at: 

description 75-76 

disch  arge i. 76 

di<Kharge,  monthly 78 

ga^e  heights 76-77 

rating  table 77-78 

Ionia,  Mich. 

Grand  River  at: 

flood-station  dam 3fi 


Iron  Mountain,  Mich.  Hage. 

Menominee  River  near: 

description 20 

discharge 21 

discharge,  monthly 28 

gage  heights 21 

rating  table 22 

Iron  River,  Mich. 
Iron  River  near: 

deacrlption 24 

gage  heights 24 

Irun  River  near- 
Iron  River,  Mich.: 

description ^ 24 

gage  heights 21 

Jackson,  Mich. 
Grand  River  at: 

flood-station  data 36 

John!»n  and  Seymour  race  at— 
Rochester,  N.  Y.: 

discharge - 86 

Kalamazoo  River  near— 
Allegan,  Mich.: 

description 32 

discharge,  mean  daily 32-33 

discharge,  monthly 33 

Keeseville,  N.  Y. 

Anaable  River  near: 

description 130-131 

discharge 131 

discharge,  mean  daily 132 

gage  heights. ..* 131 

Lake  Champlain  drainage  basin: 

description 124-125 
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PROGRESS   REPORT  OF  STREAM   MEASUREMENTS 

FOR  THE  CALENDAR  YEAR  1904. 

P^RT   VII. 


By  Cyrus  C.  Babb  and  John  C.  Hott. 


INTRODUCTION. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
includes  the  collection  of  facts  concerning  and  the  study  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
1894,  which  contained  an  item  of  112,600,  "for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Annual  appropriations  for  hydrographic  surveys. 


Year  ending  Jane  30, 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30, 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30, 
Year  ending  June  30 
Year  ending  June  30 


1895 $12,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 

1901 100,000 

1902 100,000 

1903 200,000 

1904 : 200,000 

1905 200,000 

1906 200,000 
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The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
affecting  the  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  others  in  hydrographic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  data^ 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  that 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  1902,  the 
work  has  been  largely  extended  and  thoroughly  systemized.  The 
various  States  have  been  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  with  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  hydrographic  resources 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Supply  Paper  No. 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survey.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streams 
in  the  United  States.  With  this  in  view  gaging  stations  are  estab- 
lished at  points  where  the  data  will  be  of  greatest  commercial  value. 
At  these  stations  discharge  measurements  are  taken  from  time  to  time 
at  typical  river  stages,  and  the  daily  surface  fluctuation  is  obtained  by 
means  of  gage  readings.  From  these  two  factors  it  is  possible  to 
estimate  both  the  total  flow  and  its  distribution  through  the  period  of 
observations. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintained  depend  largely  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  efforts  are 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
IS  to  be  stored,  the  high  waters  are  given  special  attention.  In  all  sec- 
tions certain  permanent  stations  are  maintained  for  general  statistical 
purposes  to  show  the  conditions  which  exist  through  long  periods. 
They  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  particular  por- 
tions of  the  drainage  basin. 

Gaging  stations  are  divided  into  two  genei'al  classes:  First,  current- 
meter  stations;  and  second,  weir  stations.  The  former  class  is  sub- 
divided as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  cable  station  with  car,  tag-line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  equipment  of  a  current-meter 
gaging  station  consists  in  a  gage  for  determining  the  daily  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  zero  of  the  gage  is 
referred,  and  permanent  marks  on  the  bridge  or  a  tagged  line  indicat- 
ing the  points  of  measurement.    Where  the  current  is  swift  some  appli- 
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aoce — ^neratly  a  secondary  cable — U  necessary  to  hold  the  meter 
in  poeition  below  the  suHace. 

Gaging  stations  are  generally  located  at  bridges,  if  the  channel  condi- 
tions arc  .satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
lated, and  the  cost  of  the  equipment  is  <-ompaiatively  small.  The  sta- 
tions are  located  an  far  as  postitble  st  points  where  the  channel  is 
straight,  both  above  and  below  the  gaging  section,  and  where  there 
are  do  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
should  be  as  clear  as  possible  from  large  projections  and  of  a  per- 
manent character.  The  banks  should  be  high,  and  should  overflow  at 
high  sb^es  only.  Great  care  is  taken  in  the  selection  and  equipment 
of  gluing  stations,  in  order  that  the  data  may  have  the  required  degree 
of  accuracy. 

On  many  of  the  larger  rivers  where  water  power  is  developed  by 
dams  estimates  of  flow  are  obtained  by  observing  the  head  on  the  crest 
and  using  a  weir  formula.  On  the  -smaller  streams  sharp-crested 
weirs  are  in  some  cases  erected. 


Fla.  l.—Ckble  etatlon,  Bhowlng  aectloD  o[  river,  »r,  gatr^,  vtr. 

The  principal  instrument  used  in  stream-measurement  work  is  the 
current  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
mined. After  years  of  experience  the  Survey  haw  adopted  the  Price 
current  meter  for  general  work.  This  meter,  as  in  shown  on  PI.  II, 
in  made  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
Price  has  been  largely  developed  by  the  officers  of  the  Survey,  using 
the  Price  acoustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  quantity  of 
wat«r  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
the  product  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
tion of  the  cross  section,  surface  slope,  wetted  perimeter,  and  rough- 
ness of  bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the 
bed  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  perpendicular  to  the  thread  of  the  stream  (see  fig.  1).    These  points 
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are  usually  at  regular  intervals  varying  from  2  to  20  feet,  depending 
upon  the  size  and  conditions  of  the  stream.  They  are  known  as  meas- 
uring points,  and  at  them  the  observed  data,  the  velocities  and  sound- 
ings, are  taken.  The  perpendiculars  dropped  from  the  measuring 
points  divide  the  gaging  section  into  strips,  and  for  each  strip  or  pair 
of  strips  the  mean  velocity,  area,  and  discharge  are  determined  inde- 
pendently; thus  conditions  existing  in  one  part  of  the  stream  are  not 
distributed  to  parts  where  they  do  not  apply. 

The  methods  of  obtaining  velocity  with  the  current  meters  which 
are  in  geneml  use  may  be  grouped  into  three  classes:  Single  point, 
multiple  point,  and  integration. 

The  single -point  method  consists  in  holding  the  meter  either  at  the 
depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  depth,  for 
which  the  coefficient  for  reducing  to  mean  velocity  has  been  deter- 
mined. Extensive  experiments  by  vertical  velocity -curves  show  that 
the  thread  of  mean  velocity  lies  at  from  0.6  to  0.7  of  the  total  depth. 
In  general  practice  the  thread  of  mean  velocity  is  considered  to  be  at  0.6 
depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority  of  the 
measurements,  this  being  known  as  the  six -tenth  depth  method.  It  is 
found  by  a  large  number  of  vertical  velocity-curve  measurements,  taken 
on  various  streams  and  under  various  conditions,  that  the  coefficient 
for  reducing  the  velocity  obtained  at  six-tenths  depth  to  mean  velocity 
is  practically  unity,  ranging,  in  a  series  of  910  measurements  made 
at  39  gaging  stations,  between  .94  and  1.04,  with  a  mean  for  the 
910  observations  of  1.00.  In  the  other  principal  single-point  method 
the  meter  is  held  near  the  surface,  usuall}'  1  foot  below,  or  low 
enough  to  be  out  of  the  action  of  the  wind  or  other  disturbing  influ- 
ences. This  is  known  as  the  subsurface  method.  The  coefficient  for 
reducing  the  v^elocities  taken  at  the  subsurface  has  been  found  by 
repeated  experiments  with  vertical  velocity-curves  to  be  from  .85 
to  .95,  depending  upon  the  depth  of  the  stream  and  velocity  and 
channel  conditions.  This  method  is  specially  adapted  for  flood  meas- 
urements, or  when  the  velocity  is  so  great  that  the  meter  can  not  be 
kept  at  0.6  depth. 

The  three  principal  multiple-point  methods  in  general  use  are:  The 
vertical  velocity-curve;  top  and  !x)ttom;  and  top,  bottom,  and  mid 
depth.  In  the  vertical  velocit^'^-curve  method  a  series  of  velocity 
determinations  are  taken  in  the  vertical  at  regular  intervals,  usually 
from  0.5  to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  these 
points,  the  vertical  velocity-curve  is  produced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  depth 
into  the  area  bounded  by  this  mean  velocity-curve  and  the  initial  line. 
Owing  to  the  length  of  time  it  takes  to  make  these  measurements,  they 
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are  seldom  used  except  for  determining  coefficients  for  purposes  of 
comparison,  and  for  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  from  0.5  to  1 
foot  below  the  surface  and  about  0.5  foot  above  the  bottom,  and  the 
mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
as  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
For  shallow  streams  with  comparatively  smooth  beds  good  results  are 
obtained  by  this  method.  In  the  third  multiple-point  method  the 
meter  is  held  at  mid  depth,  at  0.5  foot  below  the  surface  and  at  0.5  foot 
above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing  the 
sum  of  the  top  velocity,  twice  the  mid-depth  velocity,  and  the  bottom 
velocity,  by  4. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
operation  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
number  of  revolutions  by  the  number  of  seconds  taken  in  the  run. 
This  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
the  stream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
gage,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
by  sotmding.  The  soundings  are  usually  taken  at  each  measuring 
point  at  the  time  of  the  discharge  measurement,  either  by  using  the 
meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
with  permanent  beds  standard  cross  sections  are  usually  taken  during 
low  water.  These  sections  serve  to  check  the  soundings  which  are  taken 
at  the  time  of  the  measurements,  and  from  them  any  change  which  may 
have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are 
also  used  for  obtaining  the  area  for  use  in  computations  of  high-water 
measurements,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  the  various  points  of  measurements  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  double  strip.  The  total  discharge  and  area  are  the 
sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
by  dividing  the  tottil  discharge  by  the  total  area. 

The  volume  of  water  flowing  in  a  stream  is  known  as  run-oflf.  In 
expressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
for  which  the  data  are  needed.  Those  used  in  this  report  are  "second- 
feet,"  ** acre-feet,"  '^ run-off  per  square  mile,"  and  "run-off  in  depth 
in  inchea,"  and  may  be  defined  as  follows: 
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"  Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
rate  of  1  foot  per  second. 

The  '*  acre-foot"  is  the  unit  of  capacity  used  in  connection  with  stor- 
age for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet.  It  is 
the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot.  There  is 
a  convenient  relation  between  the  second-foot  and  the  acre-fopt;  1 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic 
feet,  which  equals  1.9835  acre-feet,  or,  approximately,  2  acre-feet. 

The  expression  ''second-feet  per  square  mile"  means  the  average 
number  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area  on  the  assumption  that  the  run-off  is  uniformly 
distributed.  x 

"  Depth  in  inches"  means  the  depth  of  water  in  inches  that\rould 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  rainfall,  which  quantity  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  ''  acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights  and  the  various  discharge  measurements,  of  which 
there  should  be  sufficient  number  to  cover  the  range  of  stage.  The 
fundamental  laws  upon  which  these  computations  are  based  are  the 
following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  gradually 
with,  the  gage  heights.     (2  and  3  depend  on  1.) 

As  the  beds  of  many  streams  are  changeable,  the  problem  divides 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent  or  pi-acti- 
cally  permanent  beds,  and  (2)  those  of  streams  with  changeable  beds. 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessary. 

In  determining  the  daily  discharge  of  streams  with  permanent  beds, 
the  results  of  the  discharge  measurements  are  plotted  on  cross-section 
paper,  with  gage  heights  as  ordinates  and  discharges  as  abscissas. 
Through  these  points  a  smooth  curve  is  drawn,  which  shows  the  dis- 
charge for  any  gage  height,  and  from  which  a  rating  table  is  prepared. 


'"^y^]  INTBODUCTION.  15 

The  mean  velocity  and  area  determined  for  each  discharge  measure- 
ment are  also  plotted.  Through  these  points  the  curves  of  mean 
velocity  and  of  area  are  drawn,  and  the  rating  curve  is  largely  deter- 
mined by  taking  the  product  of  the  mean  velocity  and  the  area  at 
various  stages  as  determined  by  these  curves.  These  curves  of  mean 
velocity  and  area  are  of  special  value  in  determining  the  location, 
of  the  rating  curve  for  stages  at  which  actual  discharge  measurements 
are  not  available  and  for  extending  the  discharge  curve  outside  the 
limits  of  the  measurements.  In  the  preparation  of  the  rating  table 
the  discharge  for  each  tenth  or  half-tenth  on  the  gage  is  found  from 
the  curve.  The  first  and  second  differences  of  these  discharges  are 
then  taken  and  adjusted  according  to  the  law  that  they  shall  either  be 
constant  or  increasing,  never  decreasing.  The  discharges  in  the  table 
are  then  changed  in  accordance  with  these  adjusted  differences.  In 
making  up  the  station  rating  curve,  the  individual  discharge  measure- 
ments and  the  conditions  under  which  they  were  taken  are  carefully 
studied,  in  order  that  proper  weight  shall  he  given  to  each  measure- 
ment. Rating  curves  in  general  take  the  form  of  a  parabola,  and 
as  a  rule  the  high-water  portion  of  the  curve  approaches  a  straight 
line.  For  stations  of  permanent  character,  the  results  of  the  measure- 
ments from  year  to  year  should  be  within  5  per  cent  of  the  curve,  with 
the  exception  of  those  taken  during  high  water,  when  the  probable ' 
error  may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with 
changeable  beds  is  difficult,  and  unless  frequent  discharge  measure- 
ments are  made,  the  results  obtained  are  only  roughly  approximate. 
For  streams  with  continually  shifting  beds,  such  as  Colorado  River  and 
the  Rio  Grande,  discharge  measurements  are  made  every  two  or  three 
days,  and  the  discharges  for  the  intervening  days  are  obtained  by 
interpolation,  modified  by  the  gage  heights  for  these  days.  For  sta- 
tions with  beds  which  shift  slowly,  or  are  only  materially  changed 
during  floods,  station  rating  curves  and  tables  can  be  prepared  for  the 
periods  between  changes,  and  satisfactory  results  can  be  obtained  with 
two  or  three  measurements  a  month,  providing  measurements  are 
taken  soon  after  the  changes  occur. 

In  determining  the  flow  for  periods  when  the  streanos  are  frozen, 
special  rating  curves  and  tables  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
these  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  taken  either  by  integration  in  ver- 
ticals or  by  the  vertical  velocity -curve  method,  as  sufficient  experiments 
have  not  been  made  on  ice-covered  streams  to  determine  the  laws 
which  govern  the  position  of  the  thread  of  mean  velocity. 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
Year  1904,  of  which  this  is  Part  VII,  is  published  in  a  series  of  twelve 
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Water-Supply  Papers,  Nos.  124-136,  inclusive,  under  the  following 
subtitles: 

Part  1.  Atlantic  coast  of  New  England  drainage. 

Part  2.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainages. 

Part  3.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eastern  Gulf  of  Mexioo 
drainages. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipinicon,  Iowa,  Des  Moines,  and  MiflBouri 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexioo  drainage. 

Part  10.  Colorado  River  and  the  Great  Basin  drainage. 

Part  11.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
the  larger  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obsibr- 
vations  and  such  other  information  that  has  been  collected  that  has  a 
direct  bearing  on  these  data,  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  a.s  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage  height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge  measurement  table  gives  the  results  of  the  dischaige 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  i^ead  in 
the  morning  and  in  the  evening. 
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The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  run-off  the  column  headed  '  ^  Maximum  '^  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest, 
and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage  height. 
As  the  gage  height  is  the  mean  for  the  day,  there  might  have  been  short 
periods  when  the  water  was  higher  and  the  corresponding  discharge 
larger  than  given  in  this  column.  Likewise  in  the  column  of  '^Mini- 
mum '^  the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
gage  height  was  lowest.  The  column  headed  ^^Mean"  gives  the 
average  flow  for  each  second  during  the  month.  Upon  this  mean  the 
computations  for  the  two  remaining  columns  which  are  defined  on 
page  14  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  rules 
have  been  used  in  general: 

^ndamenlal  rvles  for  computation, 

1 .  The  highest  d^^ree  of  precision  consistent  with  the  rational  use  of  time  and  money 
is  imperative. 

2.  All  items  of  computation  should  in  general  be  expressed  by  at  least  two  and  by 
not  more  than  four  significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  dischaige  curve  whose 
}>er  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 
should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places, 
by  dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  chang- 
ing the  preceding  figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase 
the  preceding  figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even 
figure,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
figure,  drop  the  5  and  increase  the  preceding  figure  by  1.  !p)xample:  1,827.5  becomes 
1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per 
cent  error  should  seldom  be  exceeded. 

Special  nUes  for  compulation. 

1.  Bating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are  based 
will  warrant     No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
are  below  100  second-feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the 
monthly  mean  shall  be  a  significant  figure.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall 
be  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimals,  where 
the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the  quantity 
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shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012;  .0012.  The 
yearly  means  for  these  quantities  are  always  to  be  expressed  in  three  significant 
figures  and  at  least  two  decimal  places. 

The  ressults  of  the  stream  measurements  made  during  previous  years 
by  the  United  States  Geological  Survey  can  be  found  in  the  following 
Survey  publications.  A  detailed  index  of  these  reports  (from  1888- 
1903)  is  given  in  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply   Papers    Nos.   15  and  16;   Nineteenth   Annual    Report^ 

Part  IV. 

1898.  Water-Supply    Papers    Nos.    27    and    28;  Twentieth  Annual   Report, 

Part  IV. 

1899.  Water-Supply  Papers  Nos.  35  to  39,  inclusive;  Twenty-first  Annual 

Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Noe.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  inclusive. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130  to  135,  inclusive- 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey  or  to  members  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  may  be  had  at  prices  little  above  cost. 
Copies  of  Government  publications  are,  as  a  rule,  furnished  to  the 
public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 

COOPERATION  AKD  ACKNOWIiEDGMBNTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrographers  or 
have  cooperated  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  assisting  in  transportation. 
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The  following  list,  arranged  alphabetically  by  States,  gives  the  names 
of  the  resident  hydrographers  and  others  who  have  assisted  in  fur- 
nishing and  preparing  the  data  contained  in  this  report: 

Iowa. — District  hydrogmpher,  E.  Johnson,  jr.,*  assisted  by  F.  W.  Hanno,  assistant 
engineer.  Acknowledgment  should  be  made  to  Frank  Dearborn,  Stone  City,  Iowa, 
who  assisted  in  establishing  a  gage  at  Stone  City,  and  supplied  voluntary  readings 
for  the  same. 

KcmsM, — Resident  hydrographer,  W.  G.  Russell.  ^  Acknowledgments  are  due  the 
Atchison,  Topeka  and  Santa  Fe;  Union  Pacific;  Missouri,  Kansas  and  Texas;  and 
Chicago,  Rock  Island  and  Pacific  railway  companies  for  annual  passes  issued  to  Mr. 
Ruasell. 

l^rmaota, — ^District  hydrographer,  £.  Johnson,  jr.,*  assisted  by  F.  W.  Hanna, 
assistant  engineer. 

Missouri. — District  hydrographer,  E.  Johnson,  jr.,*  assisted  by  F.  W.  Hanna, 
aarastant  engineer.  Acknowledgments  should  be  made  to  the  St.  Louis  and  San 
Francisco  Railroad  for  transportation  furnished  to  Mr.  Hanna  between  St.  Louis  and 
Arlington,  Mo.,  and  to  George  B.  Mainprize  for  voluntary  observations  at  Greer 
Springs,  Greer,  Mo. 

Jfonlano.— District  engineer,  C.  C.  Babb,  ^  assisted  by  A.  E.  Place,  L.  R.  Stockman, 
and  Robert  Follansbee,  assistant  engineers,  and  W.  B.  Freeman,  engineering  aid. 

Nebraska, — Resident  hydrographer,  J.  C.  Stevens.  ^  Valuable  assistance  was  ren- 
dered by  Prof.  O.  V.  P.  Stout,  of  the  University  of  Nebraska,  in  the  way  of  the  free 
iise  by  the  resident  hydrographer  of  oflSce  facilities  and  suggestions  in  the  methods 
for  the  collection  of  field  data.  Acknowledgments  are  also  due  the  Chicago,  Bur- 
lington and  Quincy;  Chicago  and  Northwestern;  and  Fremont,  Elkhom  and  Mis- 
souri Valley  railroads  for  annual  passes  issued  in  favor  of  Mr.  Stevens. 

\orth  Dakota. — District  hydrographer,  E.  Johnson,  jr.,*  assisted  by  E.  F.  Chandler, 
of  the  engineering  department  of  the  University  of  North  Dakota. 

South  Dakota, — Resident  hydrographer,  R.  F.  Walter,  ^  assisted  by  F.  M.  Madden, 
engineering  aid. 

Wyoming. — The  hydrographic  work  in  this  State  has  been  carried  on  under  the 
direction  of  the  district  hydrographer,  M.  C.  Hinderlider,  ^  and  by  the  resident  hydrog- 
rapher, A.  J.  Parshall.  Acknowledgments  are  due  for  annual  passes  over  all  their 
lines  in  Wyoming  to  the  Union  Pacific;  Chicago,  Burlington  and  Quincy;  Colorado 
and  Southern;  Colorado  and  Wyoming;  and  Fremont,  Elkhom  and  Missouri  Valley 
railroads. 

HtTDSON  BAY  DRAINAGE    BASIN. 

Red  River  drains  a  large  basin  in  the  United  States,  covering  por- 
tions of  Minnesota  and  North  and  South  Dakota,  characterized  by 
a  level  topography,  broken  up  in  places  by  moraines  and  other  glacial 
deposits.  The  major  part  is  prairie,  and  its  eastern  half  has  an 
abundance  of  lakes  and  some  woods.  The  main  river  flows  nearly  due 
north,  cutting  a  deep  channel  in  its  broad,  level  valley,  and  is  subject 

a  The  office  of  the  district  hydrographer  for  Iowa,  Minnesota,  Missouri,  and  North  Dakota  Is  876 
Federal  Building,  Chicago,  ni. 

ft  The  office  of  the  district  hydrographer  for  Kansas,  Nebraska,  South  Dakota,  and  Wyoming  Is 
Chamber  of  Commerce  Building,  Denver,  Colo. 

«The  office  of  the  district  engineer,  in  charge  of  hydrographic  work  In  Montana,  is  Brown nij?, 
Teton  County,  Mont 
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to  sudden  rises  caused  by  heavy  spring  rains,  entailing  frequently 
considerable  loss  of  life  and  property.  The  valley  of  Red  River  com- 
prises about  9,000,000  acres  of  excellent  agricultural  lands,  which  to  a 
large  extent  still  await  settlement.  A  number  of  water  powers  have 
been  developed  during  recent  years  on  the  tributaries  entering  from 
both  sides. 

Red  River  drains  into  Hudson  Bay  through  Lake  Winnipeg  and 
Nelson  River.  Red  Lake  River,  one  of  its  principal  tributaries  in 
Minnesota,  drains  Red  Lake  in  the  northern  part  of  the  State.  Shey- 
enne  River,  its  principal  tributary  from  North  Dakota,  joins  Red  River 
about  10  miles  below  Fargo,  N.  Dak. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian 
boundary  line,  on  the  eastern  slope  of  the  main  range  of  the  Rocky 
Mountains,  in  a  region  of  perpetual  snow  and  in  the  midst  of  numer- 
ous glaciers.  It  starts  from  the  great  Blackfoot  Glacier  (probably  the 
largest  in  the  Rocky  Mountains  within  the  United  States)  and  receives 
affluents  from  at  least  a  dozen  lesser  ones.  These  small  streams  unite 
within  a  short  distance  from  their  sources  and  flow  into  a  lake  hemmed 
in  by  high  mountains,  known  as  Upper  St.  Mary  Lake.  Below  this, 
separated  by  a  narrow  strip  of  land,  is  Lower  St.  Mary  Lake.  The 
aggregate  length  of  these  two  lakes  is  about  22  miles.  The  river  flows 
out  of  the  lower  lake,  the  elevation  of  which  is  4,460  feet  above  sea 
level,  and  within  2  miles  is  joined  by  a  stream  nearly  if  not  quite 
as  large  as  itself,  known  as  Swift  Current  Creek,  which  receives 
the  water  of  the  Grinnell  Glacier  and  four  lesser  ones.  From  the 
confluence  of  these  streams  to  the  boundary  of  the  British  posses- 
sions, a  distance  of  12  miles,  the  river  flows  in  a  northerly  direction- 
Kennedy  Creek  is  a  small  tributar}^  entering  St.  Mary  River  a  few 
miles  before  the  latter  crosses  the  Canadian  boundary.  Entering 
Alberta  it  empties  into  Belly  River,  its  waters  at  length  finding  their 
way  through  Saskatchewan  River  into  Hudson  Bay.  A  canal  has  been 
constructed  in  Canada  by  the  Canadian  Northwest  Irrigation  Com- 
pany which  div^erts  water  from  the  right  bank  of  St.  Mary  River 
about  5  miles  below  the  international  boundary  line. 

ST.  MART  RIVER  NEAR  ST.  MARY,  MONT. 

This  station  was  established  April  9,  1902,  by  J.  S.  Baker.  It  is 
located  on  Henry  HenkePs  ranch,  about  1  mile  east  of  his  house,  and 
is  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500  feet 
below  Lower  St.  Mary  Lake.  The  gage,  which  is  located  about  1,000 
feet  above  the  cable  from  which  the  measurements  are  made,  is  of  the 
wire  type.  It  is  supported  upon  a  horizontal  arm  which  extends  over 
the  river  and  is  fastened  to  a  cottonwood  stump.  The  scale  board  is 
graduated  to  feet  and  tenths.  The  length  of  the  wire  from  the  bottom 
of  the  weight  to  the  marker  is  11.40  feet.     A  new  wire  gage  was 
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installed  by  C.  T.  Prall,  June  17, 1903.  It  reads  the  same  and  has  the 
same  length  of  wire  as  the  1902  gage.  The  gage  is  read  once  eac^h  day 
by  Henry  Henkel,  who  lives  about  1  mile  west  of  the  station.  Dis- 
charge measurements  are  made  by  means  of  a  cable,  car,  and  tagged 
wire.  The  cable  is  fastened  to  a  cotton  wood  tree  on  each  bank.  The 
initial  point  for  soundings  is  on  the  left  bank  at  the  middle  of  the  cot 
tonwood  tree  to  which  the  cable  is  fastened.  The  channel  is  straight 
for  500  feet  above  and  for  200  feet  below  the  station.  Both  banks 
are  high  and  rocky  and  have  gentle  slopes.  The  current  has  a  moderate 
velocity.  The  bed  of  the  stream  is  composed  of  gravel  and  bowlders. 
Bench  mark  No.  1  is  a  spike  in  the  foot  of  a  cottonwood  tree  30  feet 
north  of  the  gage.  It  is  marked  B.  M.  9.24^,  denoting  its  elevation 
above  gage  datum.  Bench  mark  No.  2  was  a  wire  spike  in  the  rear 
poet  of  the  gage,  and  was  marked  B.  M.  6.97.  Its  elevation  above 
gage  datum  was  6.97  feet.  This  bench  mark  has  been  destroyed. 
Bench  mark  No.  3  is  a  60-penny  spike  in  the  base  of  a  cottonwood  tree 
125  feet  above  the  gage.  Its  elevation  is  9.61  feet  a>)ove  gage  datum. 
The  observations  at  this  .station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  St.  Mary  Rirer  near  Si.  Mary,  Mtml.y  in  1904. 
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Robert  Follansbee  . 

W.  B.  Freeman 

do 


Width. 

Feet. 
91 
101 
100 
96 
87 
49 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq.Jeel. 

Ft.  per  sec. 

F^et 

202 

4.34 

3.13 

360 

5.91 

4.73 

309 

5.73 

4.30 

202 

4.21 

3.20 

135 

3.27 

2.42 

46 

1.34 

1.25 

Dis- 
chai^e. 


See.-feeL 

878 

2,130 

1,771 

851 

441 

62 


Mean  daily  gage  height,  in  feet,  of  St.  Mary  River  near  St.  Mary,  Mont.,  for  1904. 


D»y. 

Jan.a 

Feb. 

Mar. 

Apr. 

1,.. 

. 

?... 

i i/.... 

3... 

* 
1 

1.00 

4 

1.00 

5 

1.00 

6 

1      . 

i.oe 

w......... 

7 

1.00 

8 

1.10 

9 

1.10 

May. 


8.00 
3.10 
3.20 
3.20 
3.20 
3.20 
8.10 
3.10 
3.10 


June. 


4.30 
4.30 
4.40 
4.40 
4.10 
4.50 
4.50 
4.60 
4.70 


July. 

4.30 
4.30 
4.30 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 


Aug. 


3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
8.00 


Sept. 

Oct. 

2.40 

1.90 

2.40 

1.90 

2.30 

1.90 

2.70 

1.90 

2.30 

1.90 

2.30 

1.90 

2.30 

1.90 

2.30 

1.90 

2.80 

1.90 

Nov. 

Deo. 

1.50 

1.30 

1.50 

1.20 

1.50 

1.20 

1.50 

1.20 

1.40 

1.20 

1.40 

1.20 

1.40 

1.20 

1.40 

1.20 

1.40 

1.20 

a  River  frozen  from  January  1  to  10  and  from  January  20  to  April  3,  when  ice  went  out. 
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}lean  daily  gage  height^  in  feet,  of  St,  Mary  River  near  /St.  Mary,  Moni.,  for  1904 — 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Joly. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

10 

1.10 
1.10 
1.20 
1.20 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.80 
2.10 
2.40 
2.50 
2.50 
2.50 
2.50 
2.60 
2.60 
2.70 
2.90 

8.10 
3.10 
3.00 
3.00 
8.00 
3.10 
3.10 
3.10 
3.20 
3.30 
3.40 
3.60 
4.00 
4.20 
4.40 
4.60 
4.60 
4.40 
4.30 
4.20 
4.20 
4.30 

4.70 
4.70 
4.60 
4.40 
4.20 
4.30 
4.40 
4.40 
4.60 
4.60 
4.80 
4.90 
4.80 
4.80 
4.70 
4.70 
4.50 
4.20 
4.20 
4.20 
4.20 

4.40 
4.40 
4.80 
4.80 
4.80 
4.80 
4.10 
8.90 
3.70 
8.60 
8.50 
8.80 
8.20 
8.20 
3.10 
8.10 
8.10 
8.10 
8.10 
3.20 
3.10 
3.00 

8.00 
8.00 
8.00 
8.00 
8.00 
2.90 
2.90 
2.80 
2.80 
2.70 
2.80 
2.80 
2.80 
2.70 
2.70 
2.60 
2.50 
2.40 
2.40 
2.30 
2.30 
2.40 

2.80 
2.80 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
L70 
L60 
1.50 
L50 
1.50 
1.50 
1.50 
1.50 
1.60 

1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.30 
1.80 
1.80 
1.80 
1.40 
1.60 
1.60 
1.60 
1.40 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.20 

11 

1.80 
1.80 
1.80 
1.70 
1.70 
1.60 
1.50 
1,50 
1.50 

1.20 

12 

1.20 

18 

1.30 

14 

1.20 

15 

1.20 

16 

1.20 

17 

L20 

18 

1.20 

19 

1.20 

20 

Lao 

21 

1.20 

22 

(«) 

28 

24 

25 

26 

27 

28 

29 

80 

81 

o  River  frozen. 


Bating  table  for  St.  Mary  River  near  St.  Mary^  Mont.,  from  April  P,  190e,  to  December 

Sly  1904, 


Gage 
height 

Dischaige. 

Gage 
height 

Discharge. 

Gage 
height 

Discharge. 

Gage 
height 

Diachaige. 

Feel. 

Second-feet. 

Feet. 

Second-feet. 

Fset. 

Second-feel. 

Feet. 

Second-feeL 

1.00 

20 

2.10 

336 

3.20 

950 

4.60 

2,110 

1.10 

33 

2.20 

375 

3.30 

1,020 

4.80 

1 

2,295 

1.20 

60 

2.30 

420 

3.40 

1,090 

1    5.00 

2,490 

1.30 

72 

2.40 

466 

3.50 

1,160 

5.20 

2,700 

1.40 

98 

2.60 

515 

3.60 

1,235 

5.40 

2,920 

1.50 

127 

2.60 

565 

3.70 

1,315 

5.60 

3,160 

1.60 

158 

2.70 

620 

3.80 

1,395 

5.80 

3,400 

1.70 

190 

2.80 

675 

3.90 

1,480 

6.00 

3,640 

1.80 

223 

2.90 

740 

4.00 

1,570 

6.20 

3,880 

1.90 

258 

3.00 

810 

4.20 

1,750 

6.40 

4,120 

2.00 

295 

3.10 

880 

4.40 

1,930 

6.60 

4,360 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
88  discharge  measurements  made  during  1902,  1903,  and  1904.  It  is  well  defined 
between  gage  heights  1.25  and  0  feet.  The  table  has  been  extended  beyond  these 
limits. 

The  table  supersedes  those  published  in  1902  and  1903.  Above  3  feet  it  has  not 
been  changed. 
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Eaiimaled  monthly  dueharge  of  St.  Mary  River  near  St,  Mary,  MonL,  1902-1904, 

[Drainage  area,  177  square  miles.] 


Month. 


1902. 


January  <>.. 
February  «- 
March  «  . .  . 

April  ft 

May 

June 

July 

Augcust 

September- 
October  ... 
November - 
December  c 


The  year 


1903. 


January  <'.. 
February  rf. 
March  <' . . . 

April 

May 

June 

July 

August 

September . 
October  ... 
November . 


December  « 


The  year 

1904. 
January/ 


Dlscbaive  in  seoond-feet. 


Maximum. 


223 

4,000 

3,760 

4,360 

1,160 

515 

268 

190 


158 
72 
72 

223 
2,110 
3,640 
3,280 
1,160 
1,160 
1,090 

465 

335 


3,640 


Minimum.      Mean 


120 
190 
950 
1,160 
565 
258 
190 
127 


72 

72 

60 

72 

223 

2,110 

1,160 

675 

465 

465 

295 

295 


50 


110 

120 

100 

146 

1,729 

1,862 

2,164 

785 

342 

221 

156 

130 


655 


93 

72 

57 

129 

743 

3,154 

1,832 

860 

643 

646 

379 

306 


743 


120 
80 


Total  in 
acre-feet. 


6,764 

6,664 

6,149 

8,688 

106, 312 

110, 796 

133,059 

48,267 

20,350 

13, 589 

9,282 

7,993 


477, 913 


5,718 

3QQQ 

3,506 

7,676 

45,685 

187, 676 

112,645 

52, 879 

38,261 

^9, 721 

22,652 

18, 753 

639, 070 


7,379 
4,602 


Run-off. 


Second-feet 

per  square 

mile. 


0.62 

.68 

.56 

.82 

9.77 

10.52 

12.23 

4.44 

1.93 

1.25 

.88 

.73 


Depth  In 
inches. 


0.71 

.71 

.65 

.91 

11.26 

11.74 

14.10 

5.12 

2.15 

1.44 

.98 

.84 


3.70 

50.61 

.53 

.61 

.41 

.43 

.32 

.37 

.73 

.81 

4.20 

4.84 

17.82 

19.89 

10.36 

11.93 

4.86 

5.60 

3.63 

4.05 

3.65 

4.20 

2.14 

2.39 

1.72 

1.98 

4.20 

57.10 

.68 

.78 

.45 

.49 

February/ 

aErtimated  bv  C.  C.  Babb. 

5  Apri^  1-^,  eidimated  by  C.  C.  Babb. 

•Frosbn  December  7  to  25, 1902.    Mean  estimated  by  C  C.  Babb. 

d  Probable  ice  conditions  during  January,  February,  and  March.  Rating  table  has  been  applied  as 
for  open  channel. 

«  December  11  to  81, 1908.  estimated  by  C.  C.  Babb. 

/Frozen  January  1  to  10.  January  20  to  April  2,  and  December  22  to  31.  Means  for  January,  Febra- 
ai7,  March,  and  December  estimated  by  C.  C.  Babb 
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Estimated  monthly  discharge  of  St.  Mary  River  near  St.  Mary,  Monl.,  190^-1904 — Con- 
tinued. 


Month. 


1904. 

March  « 

April « 

May 

June 

July 

August 

September . . . 

October 

November . . . 
December  « . . 


Discharge  in  second-feet. 


Maximum. 


The  year 


740 

2,110 

2,390 

1,930 

810 

620 

258 

127 

72 


Minimum. 


20 

810 

1,750 

810 

420 

258 

127 

70 

60 


Mean. 


80 

216 

1,220 

2,021 

1,456 

689 

362 

205 

91 

51 


549 


Total  in 
acre-feet. 


4,919 

12,853 

75, 015 

120,258 

89, 526 

42,365 

21,541 

12,605 

5,415 

3,136 


399,614 


Run-off. 


Second-feet 

per  square 

mile. 


.45 

1.22 

6.89 

11.42 

8.23 

3.89 

2.05 

1.16 

.51 

.29 


3.10 


Depth  in 
inches. 


.52 

1.36 

7.W 

12.74 

9.49 

4.48 

2.29 

1.34 

.57 

.33 


42.23 


a  Frozen  January  1  to  10,  January  20  to  April  2,  and  December  22  to  31.    Means  for  January,  Febm- 
ary,  March,  and  December  estimated  by  C.  C.  Babb. 

ST.  MARY   RIVER  NEAR  CARDSTON,  ALBERTA,  N.  W.  T. 

This  station  was  established  September  4,  1902,  by  C.  T.  Prall,  at 
the  ranch  of  L.  C.  Shaw,  about  1,000  feet  from  the  house.  It  is  one- 
fourth  of  a  mile  north  of  the  boundary  line  between  the  United  States 
and  Canada,  and  17  miles  south  of  Cardston,  Alberta.  The  chain 
gage  is  located  at  the  crossing  near  L.  C.  Shaw's  house,  about  1,200 
feet  above  the  cable.  The  first  gage  established  here  had  a  chain 
length  of  11.40  feet.  It  was  replaced  in  June,  1903,  by  the  present 
gage,  which  has  a  chain  length  of  10.75  feet  from  the  end  of  the  weight 
to  the  marker,  but  the  same  gage  datum^  It  is  fastened  to  a  tree 
and  post  on  the  bank.  The  marker  is  the  outside  edge  of  the  ring 
at  the  end  of  the  chain.  The  gage  is  read  once  each  day  by  Vernon 
Shaw.  Discharge  measurements  are  made  by  means  of  a  cable, 
car,  and  tagged  wire.  The  initial  point  for  soundings  is  the  zero 
of  the  tagged  wire  on  the  left  bank.  The  channel  is  straight  for 
300  feet  above  and  150  feet  below  the  station.  The  right  bank  is 
high  and  not  liable  to  ovei*flow.  The  left  bank  is  sloping  and  is  liable 
to  overflow  at  very  high  water.  The  bed  of  the  stream  is  of  sand  and 
gravel  and  is  not  liable  to  scour.  There  is  but  one  channel,  and  the 
current  is  swift  near  the  right  bank.  Bench  mark  No.  1  is  a  60-penny 
spike  driven  in  a  cottonwood  tree  located  directly  back  of  the  rod.  Its 
elevation  is  12.92  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
IS  a  60-penny  spike  driven  in  a  post  1  foot  in  diameter  and  2  feet  high. 


Babb  andI 
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The  post  is  set  in  the  px>und  92  feet  northwest  of  the  gage  rod.     Its 
elevation  is  17.56  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

DUeharge  meamremenU  of  81,  Mary  River  near  OardsUm^  Alberta^  in  190S  and  1904, 


Date. 


1903. 
May  11... 
May  11... 
May  11... 
Jane  5  . . . 
June  23  . . 
An^nstS  . 
October  9. 


1904. 

May  10 

Jane  9 

Jaly  12 

July  30 

September  3 . 
November  19 


Hydrognpher. 


F.  M.  Brown 

do 

do 

C.  T.  Prall... 

do 

do 

do 


L.  R  Stockman... 
W.  B.  Freeman... 
Robert  Follanabee 
W.  B.  Freeman... 

do 

L.  R  Stockman... 


Width. 


Ad. 
130 
130 
130 
173 
170 
141 
135 

132 
161 
153 
135 
123 
95 


Area  of 
aecdoii. 

Mean 
velocity. 

Sq.feet. 

Ft,  per  aec. 

270 

4.19 

286 

3.79 

286 

3.93 

0680 

8.75 

a  590 

7.40 

407 

4.25 

351 

3.77 

326 

4.10 

517 

6.36 

427 

5.78 

318 

3.81 

232 

2.62 

119 

.80 

Gaffe 
height. 


Feet. 
4.76 
4.76 
4.76 
7.05 
6.55 
5.20 
4.80 

4.88 
6.02 
5.60 
4.82 
4.03 
2.45 


Discharge 


Sec.  feet. 
1,131 
1,085 
1,125 
5,953 
4,406 
1,730 
1,325 

1,337 
3,288 
2,468 
1,213 
608 
96 


aBecompated,  using  standard  section. 


Mean  daily  ffage  height,  in  feet,  of  St,  Mary  River  near  Cardtton,  Alberta,  for  1904, 


Bay. 

Jaa.a 

Feb.a 

Mar.a 

Apr.a 

Hay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1. 

8.26 
8.25 
8.25 
8.40 
8.  SO 
8.15 
8.10 
3.10 
3.10 
3.25 
8.25 
8.25 
8.35 
8.25 
8.25 

8.80 
8.85 
8.85 
3.85 
4.90 
5.20 
5.25 
5.10 
5.10 
5.45 
5.20 
5.80 
5.40 
5.40 
5.40 

5.20 
5.25 
5.20 
5.20 
5.05 
5.00 
5.00 
4.95 
4.90 
4.80 
4.90 
4.96 
4.90 
4.95 
5.00 

5.90 
5.90 
5.90 
5.90 
5.90 
6.00 
6.15 
6.10 
5.95 
5.90 
5.85 
5.76 
5.60 
5.65 
5.66 

5.60 
5.65 
5.65 
5.60 
5.60 
5.60 
5.60 
5.70 
5.65 
5.60 
5.55 
5.56 
6.40 
6.40 
6.85 

4.70 
4.70 
4.70 
4.65 
4.65 
4.65 
4.70 
4.70 
4.75 
4.70 
4.65 
4.60 
4.60 
4.60 
4.46 

4.10 
4.05 
4.00 
4.00 
4.00 
8.95 
8.90 
3.90 
8.90 
8.80 
8.80 
8.80 
8.80 
8.65 
8.65 

3.85 
3.85 
8.35 
3.40 
3.40 
3.40 
8.40 
8.35 
3.85 
8.30 
3.30 
3.25 
8.25 
8.20 
3.15 

2.80 
2.80 
2.80 
2.75 
2,70 
2.65 
2.60 
2.60 
2.65 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 

2.76 

2 

2.75 

8 

2.75 

4 

2.90 

6 

ft  6. 15 
&95 
5.50 
5.90 
6.15 
5.06 
4.20 
4.06 
4.06 
4.10 
4.10 

2.90 

6 

2.80 

7 

2.80 

8 

2.80 

9 

3.00 

10 

8.00 

11 

3.10 

12 

8.25 

13 

8.00 

M. 

2.85 

15- 

2.90 

•  Bf Ter  f loten  from  Janoary  18  to  April  5.    Readings  to  top  of  ioe  January  18  to  February  22. 
ft  Water  nmnJng  on  ioe  Apnl  5  to  11.    Ice  went  out  April  IL 
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Mean  daily  gage  height^  in  feet^  of  St.  Mary  River  near  OardaUm,  AlberiOf  for  1904- 

Continued. 


Day. 


Jan. 


16 

3.20 

17 

8.20 

18 

3.00 

19 

3.00 

20 

3.00 

21 

3.06 

22 

3.10 

23 

3.20 

24 

3.20 

26 

3.20 

26 

3.20 

27 

3.15 

28 

3.16 

29 

3.25 

90 

3.26 

81 

3.25 

Feb. 


6.40 
6.40 
6.40 
5.40 
6.35 
5.35 


Mar. 


Apr. 


4.00 
4.06 
4.10 
4.15 
4.30 
4.40 
4.45 
4.45 
4.50 
4.50 
4.60 
4.70 
4.90 
6.00 
6.06 


May. 


6.05 
5.16 
6.26 
6.40 
6.46 
5.65 
5.90 
6.00 
6.05 
6.00 
6.80 
6.70 
6.60 
5.70 
6.76 
6.86 


June. 

July. 

Aug. 

6.70 

6.36 

4.45 

6.90 

6.25 

4.40 

6.05 

5.16 

4.40 

6.a5 

5.06 

4.50 

6.00 

4.95 

4.50 

6.96 

4.90 

4.60 

6.90 

4.85 

4.45 

5.90 

4.85 

4.40 

6.75 

4.85 

4.20 

5.70 

4.85 

4.20 

5.56 

4.86 

4.10 

5.50 

4.86 

4.00 

5.50 

4.80 

4.06 

5.46 

4.80 

4.10 

6.60 

4.76 

4.00 

4.76 

4.10 

Sept. 


3.65 
3.66 
8.66 
3.66 
3.50 
3.60 
3.60 
8.45 
3.66 
3.50 
3.50 
3.46 
3.46 
3.40 
3.40 


Oct. 

Nov. 
2.60 

3.10 

3.10 

2.60 

8.10 

2.60 

3.10 

2.60 

3.06 

2.60 

3.00 

2.75 

3.00 

2.75 

2.95 

2.80 

2.90 

2.80 

2.90 

2.80 

2.86 

2.80 

2.86 

2.80 

2.85 

2.80 

2,86 

2.80 

2.86 

2.80 

2.86 

Dec. 

2.90 
2.96 

3.00 
3.00 
3.10 
3.30 
3.60 
3.60 
4.10 
4.10 
4.10 
4.05 
4.06 
4.15 
4.46 


a  Ice  cut  for  readings.    River  completely  frozen  for  remainder  of  month. 

Rating  table  for  St.  Mary  River  near  Cardsion^  Alberta,  from  September  IS,  190B,  to 

December  SI,  1904. 


Qage 
leignt. 


heig 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Discharge. 

Oage 

height. 

Second-feet. 

Feet. 

100 

3.40 

109 

3.50 

121 

3.60 

136 

3.70 

153 

3.80 

174 

3.90 

198 

4.00 

225 

4.10 

255 

4.20 

Discharge. 


Second-feet. 
288 
325 
365 
410 
460 
515 
675 
640 
710 


Gage 
heignt. 


Feet. 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 


Discharge. 

1 

Oage 
height. 

Second-feet. 

i%d. 

785 

5.40 

870 

5.60 

960 

5.80 

1,055 

6.00 

1,155 

6.20 

1,260 

6.40 

1,370 

6.60 

1,490 

6.80 

1,755 

7.00 

Discharge. 

Second-feel, 
2,055 
2,385 
2,755 
3,165 
3,605 
4,075 
4,585 
5,135 
6,725 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
14  dischai^  measurements  made  during  1902,  1903,  and  1904.  It  is  well  defined 
between  gage  heights  2.45  feet  and  7.05  feet.  The  table  sapersedes  all  previous  ones 
published. 
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Egtimaled  monthly  discharge  of  St,  Mary  River  near  Cardttonf  Alberta^  1902-1904. 

[Drainage  area,  452  square  miles.] 


Month. 


1902. 
September... 

October 

November . . . 
December  . . . 


The  period 

1903. 

January  o 

February  « 

Marchfl 

April 

May 

JuDe 

July 

August , 

September 

October 

November 

December 


The  year 

1904. 

January  ^ 

February  ^ 

March  <^ 

Aprilrf 

May 

June 

July 

August 

September 

October 

November  ^ 

I>ecember  ^ 


The  year 


Discharge  in  set'ond-feet. 


Maximum. 


Minimum,  i    Mean. 


747 

608 

410 

1,755 


198 
306 
174 
255 


604 

477 

342 

1,092 


1,105 
1,155 
2,755 
2,565 
3,060 
6,175 
4,855 
1,900 
2,300 
1,687 
870 
675 


6,175 


575 

410 

827 

365 

870 

4,075 

1,900 

1,105 

71Q 

575 

365 

288 


288 


288 


174 


I 


3,273 

3,493 

2,565 

1,208 

640 

288 

136 

240 


1,260 
2,135 
1,208 
575 
288 
144 
109 
128 


855 

913 

1,269 

1.068 

1,720 

5,200 

2,924 

1,404 

1,109 

917 

535 

438 


1,529 


224 

200 

200 

935 

2,022 

2,794 

1,860 

931 

420 

213 

122 

157 


840 


Run-off. 


ToUl  in 
acre-feet. 


35,940  i 
29,3:^ 
20,350 
67, 144 


152, 764 

52, 572 

50,705 

78,028 

63,550 

la'),  759 

309,421 

179, 790 

86, 329 

65,990 

56,384 

31,835 

26,931 


J- 


1, 107, 294 


13, 773 

11,604 

12,298 

55,636 

124,328 

166,255 

114, 367 

57,245 

24,992 

13,097 

7,260 

9,654 

610,409 


Becond-feet 

per  square 

mile. 

Depth  in 
inches. 

1.34 

1.50 

1.06 

1.22 

.76 

.85 

2.42 

2.79 

1.89 

2.18 

2.02 

2.10 

2.81 

3.24 

2.36 

2.63 

3.81 

4.39 

11.50 

12.82 

6.47 

7.46 

3.11 

3.59 

2.45 

2.73 

2.03 

2.34 

1.18 

1.32 

.97 


3.38 


1.12 


45.  92 


.50 

.44 

.44 

2.07 

4.47 

6.18 

4.12 

2.06 

.93 

.47 

.27 

.35 


1.86 


.58 

.47 

.51 

2.31 

5.15 

6.90 

4.75 

2.37 

1.04 

.54 

.30 

.40 


25.  32 


a  Probable  ice  condition  January,  February,  and  March.    Rating  table  applied  a.M  for  open  channel. 

b  River  frosen  January  18  to  81,  table  applied  as  for  open  channel. 

<^Mean  for  month  estimated  by  Mr.  C.  C.  Babb. 

<<Ie8  goige  April  5  to  10.    Mean  computed  from  April  11  to  30  is  assumed  as  mean  for  entire  month. 
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8WIFTCURRENT  GREEK   NEAR  ST.  MARY,  MONT. 

This  station  was  originally  established  April  8, 1902,  by  J.  S.  Baker, 
and  was  located  one-half  mile  northwest  of  Henkel's  ranch  and  36 
miles  northwest  of  Browning,  Mont.  The  nearest  post-office  is  Wet- 
zel. Henkel's  ranch  is  reached  by  regular  stage  from  Wetzel,  Mont. 
The  channel  is  straight  for  600  feet  above  and  200  feet  below  the 
station.  The  right  bank  is  low  and  liable  to  overflow;  the  left  bank 
is  high  and  rocky.  The  bed  of  the  stream  is  rocky.  The  station  as 
originally  established  by  J.  S.  Baker  was  washed  away  by  the  high 
water  in  June,  1902,  and  was  reestablished  July  30,  1902,  by  W.  W. 
Schlecht.  The  original  gage  was  placed  on  the  right  bank  of  the 
stream.  The  new  gage  was  located  1,800  feet  above  the  first  gage  and 
on  the  same  bank  of  the  stream.  The  gage  was  again  moved  on  Sep- 
tember 27,  1902,  by  C.  T.  Prall,  and  located  about  900  feet  above  the 
former  station,  as  the  second  location  was  directly  above  a  dam.  The 
length  from  the  pointer  to  the  bottom  of  the  weight  was  14.60  feet. 
The  distance  from  the  zero  of  the  rod  to  the  outside  of  the  pulley  was 
2.16  feet.  This  gage  was  washed  out  about  June  10,  1903,  and 
replaced  eTune  17  in  practically  its  original  position  by  a  gage  having 
the  same  length  of  wire  and  the  same  position  of  pulley  with  reference 
to  the  scale  zero  as  the  former  one.  Settlement  of  the  gage  made  it 
necessary  to  change  the  chain  length,  November  18,  to  14.65  feet. 
Chain  length  for  1906  is  14.67.  Discharge  measurements  are  made 
by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire.  At  low  water 
measurements  are  made  by  wading.  The  initial  point  for  soundings 
was  formerly  on  the  left  bank.  Since  September  2, 1904,  it  is  located 
at  a  nail  in  the  top  of  the  upstream  arm  of  the  cable  shears  on  the 
right  bank.  Bench  mark  No.  1  is  a  point  chipped  on  a  large  bowlder 
32.4  feet  south  of  the  gage.  Its  elevation  is  12.62  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  the  head  of  a  20-penny  wire  nail 
driven  in  a  Cottonwood  tree  64.4  feet  east  of  the  gage.  Its  elevation 
is  12.86  feet  above  the  zero  of  the  gage.  The  gage  is  read  once  each 
day  by  Henry  Henkel. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Digcharge  measurements  of  SwiftcurreiU  i^eek  near  St.  Mary,  Mont,,  in  1904* 


Date. 


May  9 

June  8 

July  12 

July  29 

September  2  «. 
November  18  ^ 


Hydrofcnpher. 


L.  R.  Stockman... 
W.  B.  Freeman . . . 
Robert  Follansbee 
W.  B.  Freeman  . . . 

do 

L.  R.  Stockman... 


width. 


Fea. 


66 
72 
65 
67 
50 
11 


Area  of 
section. 


Diiicbarge. 


a  Measured  from  new  cable  station  established  September  2, 1904. 
b  Measured  750  feet  below  cable. 


Mean  daily  gage  height,  in  feet,  of  Swiflcurreni  Creek  fiear  St.  Mary,  Mont.,  for  1904. 


Day. 

Jan.a 

Feb. 

Mar. 

Apr. 

May. 

June. 

4.15 
4.05 
8.95 
8.85 
4.05 
4.45 
4.65 
4.55 
4.45 
4.15 
3.85 
8.85 
3.65 
3.55 
3.65 
3.75 
8.95 
8.95 
4.05 
4.15 
4.05 
4.05 
8.95 
8.85 
3.65 
8.55 
8.85 
3.35 
3.45 
8.45 

July. 

3.65 
3.65 
3.76 
3.65 
3.65 
3.55 
8.55 
8.65 
3.65 
3.65 
3.55 
3.55 
3.45 
3.45 
8.35 
8.26 
3.16 
8.16 
3.15 
8.15 
8.05 
8.05 
8.05 
8.05 
8.05 
2.95 
2.95 
2.96 
2.95 
2.95 
2.95 

Aug. 

2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.96 
2.95 
2.85 
2.85 
2.85 
2.85 
2.85 
2.75 
2.75 
2.75 
2.75 
2.65 
2.95 
2.95 
2.96 
2.85 
2.85 
2.75 
2.55 
2.46 
2.46 
2.46 
2.45 
2.55 

Sept. 

2.65 
2.55 
2.55 
2.46 
2.45 
2.45 
2.45 
2.45 
2.36 
2.35 
2.85 
2.35 
2.35 
2.15 
2.15 
2. 16 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 

Oct. 

Nov. 

Dec. 

, 1 

3.60 

3.60 

3.60 

3.40 

3.40 

3.80 

3.30 

3.20 

3.20 

3.20 

3.20 

3.20 

S.l» 

3.10 

3.20 

8.50 

8.50 

8.60 

3.80 

8.80 

8.90 

4.20 

4.60 

4.20 

4.00 

8.80 

8.80 

8.70 

8.80 

8.90 

400 

2.05 
2.05 
2.05 
2.15 
2.16 
2.05 
2.06 
2.05 
1.95 
1.96 
1.96 
1.96 
1.96 
1.96 
1.95 
1.95 
1.96 
1.95 
1.95 
1.95 
1.95 
1.86 
1.85 
1.75 
1.66 
1.75 
1.85 
1.85 
l.fe 
1.95 
1.95 

1.86 
1.85 
1.75 
1.76 
1.65 
1.66 
1.65 
1.65 
1.66 
1.65 
1.65 
1.65 
1.65 
1.65 
1.75 
1.75 
1.75 
1.75 
1.70 
1.80 
1.90 
2.10 
2.10 
2.10 
2.00 
2.00 
1.80 
1.70 
1.70 
1.60 

1.60 

1              1 
2 ' 1 

1.60 

3 

.•«•««■•'••••••■>    •«*•>••• 

1.50 

4 

1.60 

5 

2.00 
2.00 
2.10 
2.30 
2.40 
2.40 

1.60 

6 

1                1 

1.80 

7 

' 

1.80 

8 

9 

10 

1 

i                    1 

1 ; 

1.80 
1.80 
1.80 

11 

::: \ 

2.40 
2.60 

1.80 

]2 



1.9U 
1.90 

1 

1.70 

13 

2.70 

1.70 

11            

1.70 
1.60 

2.70 
2.80 
2.80 
2.80 
2.80 
2,70 
2.70 
2.80 
2.80 
2.90 
2.90 
3.00 
8.20 
8.40 
8.60 
3.60 
8.70 

1.70 

15 

1.70 

16 

1.60 
1.60 

........ 

1.70 

17  _ 

1.70 

IS 

1.50 
1.50 

1.70 

19 

• 

1.70 

20 

* 

1.70 

21 

1^ 

1.70 

r 

22 

1 

iP) 

%::...:. i;;;:;:;:l;;;;:: 

24 1 

25 ' 

, 

1 

26 -- 

Tt ! 

28 

29 

1 

31 

a  RlTei  frozen  January  1  to  April  5,  with  exception  of  January  12  to  19,  when  gage  was  read. 
6  RlTer  frozen  from  December  22  to  81. 
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[N*>.  ino. 


Rating  table  for  Stuiftcurrent  Creek  near  St.  Mary,  Mont.  ^  from  June  17 ^^  190Sy  (o  Decem- 
ber 31,  1904y  superseding  the  table  of  190S. 


Gage 
height. 

Fed. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

he^t. 

Diacharge. 

Second-feet. 

Feet. 

Second-Jeet. 

1 

'      Feet. 

Second-fed. 

FM. 

Second-feet. 

1.50 

14 

2.70 

250 

3.80 

880 

4.90 

1,745 

1.60 

17 

2.80 

285 

3.90 

955 

5.00 

1,830 

1.70 

24 

2.90 

325 

4.00 

1,030 

5.10 

1,915     j 

1.80 

36 

3.00 

370 

4.10 

1,105 

5.20 

2,000 

1.90 

52 

3.10 

420 

4.20 

1,180 

5.30 

2,090     ' 

2.00 

70 

3.20 

475 

4.30 

1,260 

5.40 

2,180 

2.10 

90 

3.30 

535 

4.40 

1,340 

5.50 

2,270 

2.20 

112 

3.40 

600 

4.50 

1,420 

5.60 

2,360 

2.30 

136 

3.50 

670 

4.60 

1,500 

5.70 

2,450 

2.40 

162 

3.60 

740 

4.70 

1,580 

5.80 

2,540 

2.50 

190 

3.70 

810 

4.80 

1,660 

5.90 

2,630     , 

2.60 

219 

* 
I 

a  Also  applicable  from  April  25  to  June  16, 1903,  after  adding  0.3  foot  to  gage  heights,  as  published  in 
Water-supply  Paper  No.  100. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baseii  upon 
22  discharge  measurements  made  during  1903  and  1904.  All  measurements  made 
during  1903  and  1904  have  been  corrected  to  a  uniform  area,  using  the  measurement 
of  May  9,  1904,  by  L.  R.  Stockman,  as  standard.  With  these  corrections  a  fairly 
well-defined  curve  is  obtained. 

Estimated  monthly  disdiarge  of  Swiftcurrent  Creek  near  St,  Mary,  Mont.,  for  190S  ami 

1904.^ 

[Drainage  area,  101  square  miles.] 


Month. 


1903. 

January'' 

February''... 

March* 

April 

May 

June  <^ 

July  ...:.... 

August 


Discharge  in  second-feet. 


Maximum. 


67 

52 

78 

325 

1,180 

2,630 

1,105 

475 


Minimum. 

Mean. 

45 

50 

45 

46 

45 

50 

40 

100 

162 

465 

1,180 

1,885 

420 

708 

325 

389  . 

Total  in 
acre-feet. 


3,074 

2,555 

3,074 

5,950 

28, 592 

112, 165 

43, 532 

23, 918 


Run-off. 


Second-feet 

per  sauare 

mile. 


Depth  in 
inches. 


0.50 
.46 
.50 
.99 

4.60 
18.66 

7.01 

3.85 


0.58 

.48 

.58 

1.10 

6.30 

20.82 

8.06 

4.44 


a  1902  rating  table  applied  from  Ja^ua^^'  1  tx>  April  24. 1903.    19(M  rating  table  applied  from  .\pril  25, 
1S03  to  December  31. 1904.  after  adding  0.3  foot  to  gage  heights  April  25  to  June  7, 190S. 
b  Probable  ice  conditionB.    Rating  table  applied  as  for  open  channel. 
<7June  8-16,  estimated. 
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Etiimaied  monthly  discharge  of  Swiftntrretit  Creek  near  St.  Mary^  MonU.^for  1903  and 

1904— ConiXnued, 


Month. 


1903. 
Sept*»mber... 

October 

November . . . 
December  a . . 


Discharge  in  i<«cond-feet. 


The  vear 

1904. 

January^ 

February* 

March* 

April 

May 

Jane 

July 

Aagast 

September 

October 

November* 

December  * 


Maximum. 

Minimum. 

1,340 

190 

535 

190 

740 

112 

219 

136 

Mean. 


Total  in 
acre-feet. 


2,630 


40 


421  i 

277  ! 
256  [ 
166  I 


25, 052 
17, 033 
15, 233 
10,  207 


Run-off. 


Second-feet 

per  square 

mile. 


4.17 
2.74 
2.53 
1.64 


Depth  in 
inches. 


401  I      290,385 


810  I 

1,500  I 

1,540 

845 

348 

234 

101 

90 

36 


60 

420 

568 

348 

176 

80 

20 

17 

17 


50 

3,074 

40 

2,301 

40 

2,460 

280 

16,661 

749 

46,a54 

972 

1       57, 8:« 

553 

34, 003 

290 

i        17,831 

128 

7,616 

62 

3,812 

36 

2,142 

23 

1.414 

3.97 


4.65 
3.16 
2.82 
1.89 

53.90 


The  vear 


269  !       195,206 


.50 

.40 

.40 

2.77 

7.42 

9.62 

5.48 

2.87 

1.27 

.61 

.36 

.23 

2.66 


.58 

.43 

.46 

3.09 

8.55 

10.73 

6.32 

3.31 

1.42 

.70 

.40 

.26 

36.  25 


o  December  11-31.  estimated. 

^Meanfi  supplied  by  C.  C.  Babb.    River  frozen,  with  the  exception  of  January  12  to  19,  and  Novem- 
berl  to  19. 

KENNEDY   GREEK    NEAR  WETZEL,  MONT. 

This  Station  was  established  October  17,  1903,  by  C.  T.  Prall.  It  is 
located  50  feet  above  the  road  from  Altyn,  Mont.,  to  Cardston, 
Alberta.  It  is  35  miles  northwest  of  Browning,  Mont.,  and  20  miles 
from  Wetzel,  Mont.,  and  about  5  miles  north  of  the  St.  Mary  dam 
site.  The  station  is  at  the  mouth  of  the  canyon  and  about  1  mile  above 
the  mouth  of  Kennedy  Creek.  The  horizontal  wire  gage  is  bolted  to 
a  tree  and  -post  on  the  bank  of  the  river.  The  length  of  the  wire  from 
the  end  of  the  weight  to  the  marker  is  8.45  feet. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged 
¥nre,  and  stay  wire.  The  initial  point  for  soundings  is  the  zero  of  the 
tagged  wire  on  the  left  bank.  The  channel  is  straight  for  200  feet 
above  and  100  feet  below  the  station.     The  current  is  very  I'apid  at 
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high  stages  and  moderate  at  low  stages.  The  right  bank  is  rocky  and 
may  overflow  at  extreme  high  water.  The  left  bank  is  high  and  rocky 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
bowlders  and  gravel,  and  is  probably  subject  to  some  change  at  high 
floods.  Bench  mark  No.  1  is  a  chipped  point  on  a  large  bowlder  at 
the  strut  near  the  north  end  of  the  cable.  Its  elevation  is  12.88  feet 
above  gage  datum.  Bench  mark  No.  2  is  a  60-penny  spike  in  a  cotton- 
wood  tree  90  feet  north  of  the  gage.  Its  elevation  is  10.49  feet  above 
gage  datum.  No  daily  gage  heights  were  read  at  this  station,  as  it 
was  impossible  to  procure  a  reader. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  meamrements  of  Kennedy  Creek  near  Wetzely  Mont.,  in  1904. 


Date. 

Hydrographer. 

width. 

Area  of 
section. 

Mean 
velocity. 

Oafe 
heiibt 

chaigv. 

May  9 

L.  R.  Stockman 

W.  B.  Freeman 

Robert  Follansbee 

W.  B.  Freeman 

do 

Feel. 
51 

59 

59 

49 

46 

37 

Sq.feet. 
58 
92 
81 
46 
39 
27 

FUper.tec. 
2.49 

3. 66 

2.04 

1.78 

1.23 
on. 

FeeL 
6.13 

6.63 

6.40 

6.03 

5.87 

5.61 

Sec/eeL 
145 

June  8 

July  12........ 

July  30 

SeDtember  3 

337 

165 

82 

48 

November  18  . . 

L.  R.  Stockman . . 

26 

MOUSE   RIVER  NEAR  FOXHOLM,  N.  DAK. 

This  station  was  established  June  22,  1904,  by  E.  F.  Chandler,  and 
is  located  at  the  highway  bridge  3i  miles  northeast  of  Foxholm, 
N.  Dak.,  a  flag  station  on  the  Minneapolis,  St.  Paul  and  Sault  Ste. 
Marie  Railway.  A  plain,  vertical,  staflf  gage  is  spiked  to  the  down- 
stream one  of  a  row  of  piles  that  supports  the  bridge  near  the  left 
bank.  It  is  read  once  each  day  by  H.  Heinen.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  single-span  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
left  end  of  the  downstream  hand  rail.  The  channel  is  straight  for 
about  300  feet  above  and  500  feet  below  the  station  and  the  current  is 
sluggish.  The  right  bank  is  covered  with  some  brush  and  overflows 
only  at  extreme  high  water  and  only  for  a  short  distance.  The  left 
bank  is  a  clean  meadow.  It  overflows  slightly  during  the  oi-dinary 
spring  floods,  and  in  extreme  floods  overflows  to  a  depth  of  several  feet 
for  a  distance  of  nearly  a  half  mile.  The  bed  of  the  stream  is  com- 
posed of  silt  and  mud  and  is  not  shifting.  There  is  but  one  channel 
at  ordinary  stages,  which  during  higher  stages  is  broken  by  two  rows 
of  piles  near  each  end  of  the  bridge.  The  bench  mark  is  two  12-penny 
nails  driven  into  the  upstream  face  of  the  pile  tQ  which  the  gage  is 
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attached.  Its  elevation  is  4.92  feet  above  tlie  zero  of  the  gage.  The 
elevation  of  the  zero  of  the  gage,  as  determined  by  hand  level  from 
a  Reclamation  Senice  stake,  is  about  1,572  feet  alK)ve  sea  level. 

The  obsen^ations  at  this  station  during  ^904  have  been  made  under 
the  direction  of  E.  Johnson,  Jr.,  district  hydrographer. 

Discfutrge  measuremenUf  of  Mouse  Rirer  near  Foxholm,  X,  Dak.,  in  1904. 


Date. 


Hydrographer. 


June  22 -  E.  F.  Chandler 


R.  Richards 


.July  14 

August  13 do 

September  17  . .    £.  F.  Chandler 


Width. 

66  , 
63 
63 
62 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sfi.fert. 

n.j)€r9ec. 

Frei. 

Sec.-/eft. 

813 

1.46 

4.97 

459 

203 

1.06 

3.  26  i 

215 

145 

.54 

2.28 

79 

142 

.45 

2.38 

64 

_ 

Mean  daily  ffage  height,  in  feet,  of  Monte  River  near  Foxholm,  N,  Dak.,  for  1904. 


Day 


June.  '    July.       Aug.    ,   Sept. 


(H't. 


Nov. 


2 

3 

4 

6 

6 

1. 

8 

9 ' 

10 

11 1 

12 

18 

14 

15 

16 

.......................................................... 

17 

18 : 

19 

20 

21 1 -.- 

22 

23 

4.90 

24 

4.80 

25 

4.60 

26 

4.50 

27 

4.40 

28 

4.35 

29 

4.30 

80 

4.05 

a 

4.00 

2.40 

'      2.ai 

2.40 

2.30 

3.90 

2.40 

2.35 

2.40 

2.40 

4.05 

2.40 

2.40 

2.40 

2.30 

4.45 

2.40 

2.40 

2.40 

2.40 

4.25 

2.30 

1      2. 40 

2.40 

2.40 

3.90 

2.20 

2.46 

2.40 

2.40 

8..V) 

2.20 

2. 45 

2.40 

2.40 

3.50 

2.20 

2.50 

2.40 

2.30 

3.50 

2.20 

2.50 

2.40 

2.30 

3.20 

2.20 

2.60  1 

2.35. 

2.40 

2.80 

2.20 

2.50  , 

2.86 

2.40 

3.50 

2.20 

2.50 

2.40 

2.40 

3.50 

2.20 

2.45 

2.40 

2.40 

3.30 

2.30 

2.40 

2.40 

2.40 

3.30 

2.30 

2.40  - 

2.40 

2.90 

2.90 

2.  .SO 

2.35 

2.40 

2.20 

2.90 

2.30 

2.35 

2.40 

2.40 

2.70 

2.30 

2.30 

2.40 

2.40 

2.70 

2.30 

2.30 

2.40 

2.40 

3.20 

2.30 

2.80 

2.40 

(«) 

3.20 

2.30 

2.30 

2.45 

(«) 

2.90 

2.30 

2.25 

2.46 

(«) 

2.80 

2.30 

2,  "25 

1 

2.40 

(°) 

2.90 

2.30 

2.22 

2.40 

(") 

2.80 

2.30 

2.25  t 

2.40 

(«) 

2.60 

2.30 

2.26 

2.30 

(") 

2.60 

2.30 

2.30  1 

2.30 

(«) 

2.60 

2.30 

2.30 

2.40 

(") 

2.50 

2.30 

2.86 

2.40 

(") 

2.40 

2.30 

2.40  , 

2.40 

(«) 

2.40 

2.35 

••"•••■"» 

2.40 

(") 

a  River  frozen  froxu  November  20  to  December  31. 
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MOUSE   RIVER  AT  MINOT,  N.  DAK. 

This  station  was  established  May  5,  1903,  by  F.  E.  Weymouth.  It 
is  located  at  the  footbridge,  150  feet  northwest  of  the  Great  Northern 
Railway  roundhouse  at  Minot,  N.  Dak.  The  gage  is  a  vertical  1  by  6 
inch  board,  20  feet  long,  nailed  to  a  pile  of  the  center  pier  of  the  bridge 
on  the  downstream  side.  It  is  read  once  each  day  by  H.  E.  Wheeler. 
Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  at  which  the  gage  is  located.  The  bridge  makes  an  angle  of 
15"^  with  the  normal  to  the  direction  of  the  current,  which  has  to  l>e 
taken  into  account  in  computing  discharge  measurements.  The  initial 
point  for  soundings  is  the  zero  mark  on  the  downstream  guard  rail  at 
the  electric-light  pole  on  the  right  bank.  The  channel  is  straight  for 
100  feet  above  and  below  the  station.  The  current  has  a  modei-ate 
velocity.  Both  banks  are  high,  covered  with  trees  and  shrul>8,  and 
will  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
fairly  constant.  There  are  some  snags  and  brush  in  the  bottom  of  the 
channel.  Bench  mark  No.  1  is  the  top  of  the  hydi*ant  at  the  corner  of 
the  street,  about  150  feet  north  of  the  bridge.  Its  elevation  is  21.83 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  the 
hydrant  one  block  west  of  bench  mark  No.  1.  This  elevation  is  21.85 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top  of  the 
rail  of  the  side  track  at  the  southwest  corner  of  the  roundhouse.  Its 
elevation  is  24.18  feet  above  the  zero  of  the  gage.  The  top  of  the  rail 
of  the  main  track  of  the  Great  Northern  Railway  station  has  an  eleva- 
tion of  24.49  feet  above  the  zero  of  the  gage.  As  determined  by  con- 
nection with  railroad  levels,  the  zero  of  the  gage  has  an  elevation  of 
1,540  feet  above  sea  level.  The  drainage  area  of  Mouse  River  at  this 
station  is  8,400  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measureinents  of  Mouse  River  near  Minot,  N.  Dak.y  in  1904. 


Date. 


Hydrographer. 


April  17 E.  F.  Chandler . 

April  30 do 

May  31 R.  Richards  . . . 

June  22 E.  F.  Chandler. 

June  24.. do 

July  13 R.Richards-.. 

July  14 do 

August  12 1 do 

September  18  ..    E.  F.  Chandler. 


width. 

> 
1 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Feet. 

Sq./eet. 

Ft.  per  see. 

Feet. 

170 

1,880 

1.65 

17.92 

1,668 

4,391 

1.83 

20.48 

118 

1,267 

1.44 

14.68 

88 

400 

1.74 

6.69 

87 

373 

1.54 

6.32 

83 

291 

.96 

5.16 

83 

299 

1.04 

5.29 

220 

.46 

4.40 

74 

220 

.40 

4.30 

Dis- 
charge. 


3,107 

8,  a5t> 

1,824 

698 

577 

279 

312 

102 

88 
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Mean  daily  gage  height^  in  feet,  of  Mou9e  River  near  Minotf  N.  Dak.,  for  1904^ 


Day. 


1 

2 

3 

6.0 

4 

7.0 

5 

9.8 

6 

10.6 

7............................ 

11.8 

8 

12.8 

9 

18.8 

10 

14.2 

11 

14.8 

12 

16.7 

13 

16.0 

14 

16.4 

l?t 

16.8 

16 

17.2 

17 

18.1 

W 

18.6 

19 

19.0 

20 

a  21. 9 

21 

21.8 

22 

21.7 

23 

21.5 

24 

21.3 

25 

21.0 

26 

20.9 

27 

20.8 

28 

20.7 

29 

20.6 

30 

20.6 

n 

20.8 
20.2 
20.1 
20.0 
19.9 
19.9 
19.9 
19.9 
19.9 
19.9 
19.8 
19.8 
19.8 
19.7 
19.4 
19.2 
19.0 
18.9 
18.7 
18.6 
18.4 
18.2 
18.0 
17.9 
17.6 
17.1 
16.8 
16.4 
16.2 
15.0 
14.5 


18.9 
11.7 
10.5 
9.7 
9.5 
9.2 
9.0 
8.8 
8,7 
8.6 
8.5 
8.4 
8.1 
8.0 
7.8 
7.7 
7.5 
7.2 
7.0 
7.0 
6.9 
6.7 
6.6 
6.4 
6.2 
6.1 
6.0 
6.0 
5.9 
5.8 


July. 

Aug. 
4.6 

Sept. 

Oct. 

Nov. 

5.8 

4.4 

4.2 

4.2 

5.7 

4.6 

4.8 

4.2 

4.2 

5.6 

4.5 

4.3 

4.2 

4.2 

5.6 

4.5 

4.3 

4.25 

4.15 

5.5 

4.5 

.  4.8 

4.3 

4.15 

5.8 

4.5 

4.8 

4.25 

4.15 

5.1 

4.5 

4.3 

4.25 

4.15 

5.1 

4.4 

4.3 

4.25 

4.15 

5.1 

4.4 

4.3 

4.25 

4.15 

5.0 

4.4 

4.3 

4.25 

4.15 

5.0 

4.4 

4.8 

4.25 

4.15 

5.0 

4.4 

4.8 

4.25 

4.15 

5.0 

4.4 

4.3 

4.2 

4.1 

5.0 

4.4 

4.3 

4.2 

4.1 

5.Q 

4.4 

4.3 

4.2 

4.1 

5.0 

4.4 

4.3 

4.2 

4.1 

5.0 

4.3 

4.2 

4.1 

5.0 

4.3 

4.25 

4.3 

5.0 

4.3 

4.26 

4.3 

5.0 

4.25 

4.2 

4.25 

6.0 

4.26 

4.2 

4.25 

5.0 

4.25 

4.2 

4.25 

5.0 

• 

4.2 

4.2 

4.25 

5.0 

4.2 

4.2 

4.2 

6.0 

4.2 

4.2 

4.2 

4.9 

4.2 

4.2 

C) 

4.9 

4.2 

4.2 

(«') 

4.8 

4.2 

4.2 

(6) 

4.7 

4.2 

4.2 

(6). 

4.7 

4.2 

4.2 

(«») 

4.6 

4.2 

I 

oFrom  April  20  to  30  the  river  rose  above  the  gage.    The  heights  are  estimated  from  observer's 
report  and  high-water  marks. 
oFroaen. 

DES  LACS  RIVER  AT   FOXHOLM,  N.  DAK. 

This  station  was  established  June  23,  1904,  by  E.  F.  Chandler.  It 
is  located  at  the  highway  bridge  at  Foxholm,  a  station  on  the  Min- 
neapolis, St.  Paul  and  Sault  Ste.  Marie  Railwa}'.  A  plain  staff  gago, 
graduated  to  feet  and  tenths,  is  nailed  to  the  downstream  side  of  the 
first  pier  from  the  left  bank.  This  pier  is  composed  of  a  row  of  piles 
parallel  to  the  bank  of  the  stream.  The  gage  is  read  once  each  day 
by  L.  S.  Alden.  Discharge  measurements  are  made  from  the  down- 
stream side  of  the  highway  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  right  end  of  the  downstream  hand 
rail.  The  channel  is  straight  for  about  75  feet  above  and  25  feet  below 
the  station.  There  is  but  one  channel  at  ordinary  stages.  During 
high  water  the  channel  is  divided  by  the  piling  piers  of  the  bridge. 
The  current  is  sluggish  at  low  stages.  The  right  bank  is  high,  cov- 
ered with  brush,  and  does  not  overflow.  The  left  bank  is  covered 
with  brush  and  does  not  overflow  except  in  high  floods,  when  the 
water  may  pass  across  a  neck  a  few  rods  east  of  the  bridge.     The  bed 
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of  the  stream  is  composed  of  silt  and  mud,  and  is  slightly  shifting. 
The  bench  mark  is  a  group  of  four  spikes  driven  into  the  pile  beside 
the  gage  rod.  Its  elevation  is  10.00  feet  above  the  zero  of  the  gage,  as 
obtained  by  hand  level  from  the  railroad,  is  1,633  feet  above  sea  level. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  jneamirements  of  Des  Taics  Rirer  at  Foxholm,  N.  Dak. ,  in  1904. 


Date. 


Hydn^rapher. 


Width. 


Area  of 
section. 


Feet. 


June  23 E.  F.  Chandler 

July  13 R.  Richards  . . . 

August  12 , do 

September  17 a.    E.  F.  Chandler 
September  17 do 


18 
18 
18 
14 
18 


Sq./eet. 
51 
41 
30 

4.5 
23 


Mean 
velocity. 

height. 

Dte- 
cbarge. 

ft.  per  sec. 

I^Kt. 

Sec.-fttL 

0.80 

3.80 

41 

.58 

3.12 

24 

.32 

2.45 

9.6 

1.10 

2.22 

5.0 

.28 

2.22 

6.2 

<i  Measurcmentjt  by  M'ading. 
Mean  daily  gage  height^  infeety  of  Des  Ja\c*  River  at  Foxlwlm^  N.  Dak.^  for  1904- 

June.     July. 


Day. 


Aug.      Sept 


4. 
5. 
6. 


9. 
10. 
11. 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


\ • ---- 

1 

•            •            • 

i 

i 

••             ••    •••••••••■•«-■•»-■••>«■••••■••.. 

*  •••■••■ 
3.80 

23 

3.80 

24 

8.80 

25 

3.75 

26 

3.75 

27 

3.70 

28 

3.65 

29 

3.60 

30 

3.55 

81 

3.50 
3.50 
3.45 
3.40 
3.40 
8.35 
3.90 
8.25 
3.26 
3.20 
3.20 
3.15 
3.15 
3.25 
3.45 
3.20 
3.15 
3.10 
3.05 
3.00 
2.97 
2.95 
2.90 
2.S7 
2.84 
2.80 
2.80 
2. 75 
2.75 
2. 75 
2.73 


2.72 
2.70 
2.70 
2.70 
2.68 
2.68 
2.55 
2.54 
2.52 
2.50 
2.4S 
2. 45 
2.42 
2.40 
2.35 
2.32 
2.30 
2.2S 
2.25 
2.25 
2.27 
2.25 
2. '25 
2.25 
2.25 
2.22 
2.20 
2.20 
2.20 
2.00 
2.00 


2.00 

2.00 

2.00 

2.10 

2.10 

2.10 

2.15 

2.19 

2.19 

2.18 

2.18 

2. 15 

2.20 

2.20 

2.20 

2.22 

2.21 

2.21 

2.21 

2.20  ! 

2.20 

2.20 

2.20 

2.21 

2.21 


Oct.        XoV.a       I>ec.a 


2.80 

2.22 

2.22 

2.80 

2.20 

2.25 

2. 75 

2.20 

2.25 

2.75 

2.20 

2.26 

2. 75 

2.00 

2.28 

2.28 

2.28 

2.29 

2.81 

2.33 

2.35 

2.35 

2.88 

2.40 

2.40 

2.40 

2.40 

2.40 

2.40 

2. 40 

2.40 

2.40 

2.40 

2.10 

2.40 

2.40  ' 

2.40  I 

2.42 

2.40  ' 

2,35  I 

2.80  ; 

2.25  . 

2.15  I 

2.10  ' 

2.05 

2.0;') 


2.10 
2.15 
2.18 
2.20 
2.22 
2.25 
2.25 
2.23 
2.21 
2.20 
2.20 
2.00 
2.00 
1.98 
1.98 
1.96 
1.95 
1.92 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

1.90 


62.35 


e2.30 


«2.3«> 


/2.S0 


a  Gage  heights  read  to  water  surface  during  frozen  period, 
bice  4  inches  thick, 
cice  6  iDches  thick. 


d  River  frojsen  over. 
'  Ice  10  inches  thick. 
/  Ice  13  inches  thirk. 
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Rating  table  for  Des  Lacs  River  ai  Foxholm,  N,  Dak,j  from  Jantuiry  1  to  December  SI, 

1904. 


Gaffe 
height. 

Diacharge. 

Gage 
height 

Feet. 

Discharge. 



Second-feet. 

Gage 
height. 

1 

Feet. 

1 

Discharge. 

■ 

Gage 
height. 



I\eet. 

Di^harge. 
Secondrfeet. 

Feet. 

Second-feet. 

Second-feet. 

1.9G 

2 

'     2.40 

9 

2.90 

19 

'    3.40 

29 

2.00 

3 

2.50 

11 

'     3.00 

21 

,     3.50 

32 

,    2.10 

4 

2.60 

13 

'     3.10 

23 

3.60 

36 

2.20 

5 

2.70 

15 

3.20 

25 

'    3.70 

1 

38 

1     2.30 

7 

'     2.80 

1 

17 

3.30 

1 

27 

1     3.80 

41 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  in  haaed  upon 
5  discharge  measurements  made  during  1904.  It  is  well  defined  between  ga^e  heights 
2.2  feet  and  3.8  feet 

Etiimated  monthly  discharge  of  Des  Lacs  River  at  Foxhobn,  N.  Dak.,  for  J 904. 


Discharge  in  second-feet. 


Month. 


'     Total  in 
acre-feet. 


June  23-30 

July 

.August 

September 

October 

November  1-24 


RED  RIVER  AT  FARGO,  N.  DAK. 

This  station  was  established  May  27,  1901,  by  C.  M.  Hall,  and  is 
located  at  the  bridge  connecting  Front  street,  Fargo,  N.  Dak.,  and 
Main  street,  Moorhead,  Minn.  The  gage  consists  of  a  1  by  8  inch 
board,  painted  white,  graduated  to  feet  and  tenths  in  black,  and 
attached  to  the  east  side  of  the  breakwater  for  the  center  pier  of  the 
bridge.  The  zero  of  the  gage  is  44.45  feet  below  the  top  of  the  plank 
walk  of  the  bridge  over  the  gage  and  is  8H0.9  feet  above  sea  level,  the 
elevation  having  been  determined  by  leveling  from  the  top  of  rail  of 
Northern  Pacific  Railway  station,  Moorhead,  Minn.  The  observer  is 
H.  R.  Grasse,  United  States  Weather  Bureau,  Moorhead,  Minn. 
Discharge  measurements  were  originally  made  from  the  bridge  to 
which  the  gage  is  attached,  but  owing  to  unfavorable  conditions  for 
accurate  measurement  the  measuring  section  was  changed  June  10, 
1904,  to  the  footbridge  at  the  Fargo  waterworks,  one-half  mile 
upstream  from  the  gage,  except  at  unusually  high  stages,  when  meas- 
ui'ements  are  made  from  the  Northern  Pacific  Railway  bridge,  15  rods 
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below  the  gage.  A  movable  timber  and  stay  cable,  enabling  the  meter 
to  be  held  about  7  feet  horizontally  upstream  from  the  footbridge, 
obviates  the  influence  of  the  small  piling  piers.  This  equipment  is 
stored  in  the  pump  house  of  the  waterworks.  The  initial  point  at  the 
footbridge  is  an  electric-light  pole  on  the  right  bank.  The  initial 
point  at  the  railway  bridge  is  the  right  end  of  the  draw  span.  The 
channel  is  straight  for  about  100  feet  above  and  150  feet  below  the 
station,  and  the  current  is  medium.  The  left  bank  is  high  and  steep, 
while  the  right  bank  is  low  and  subject  to  overflow  at  times  of  high 
water.  The  bed  of  the  stream  is  composed  of  silt  and  mud  and  is 
fairly  permanent.  There  is  but  one  channel  at  all  stages.  The  bench 
mark  is  a  point  on  the  extreme  north  end  of  the  flat  top  of  the  con- 
crete pier  of  the  railway  bridge  at  the  initial  point  for  soundings. 
Its  elevation  is  37.12  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Red  River  at  FargOy  N,  Dak.j  in  1904' 


Date. 


April  14a... 
May  10  ft.... 
May  10  c.... 

June  6  <^ 

June  IQc  ... 
June  10  '> . . . 
June  27  c  ... 

July6c 

July  30  c.... 
October  17  c. 


Hydrographer. 


E.  F.  Chandler 

do 

do 

do 

...,.do 

E.  C.  Murphy 

E.  F.  Chandler  and  R. 
Richards. 

R.  Richards 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feel. 

Sq./cet. 

Ft,  per  8ec. 

Feet. 

124 

1,064 

2.13 

15.97 

107 

638 

1.87 

10.59 

109 

610 

1.95 

10.59 

95 

493 

1.88 

10.18 

108 

588 

1.84 

10.40 

92 

592 

1.82 

10.38 

128 

1,114 

2.37 

14.38 

113 

724 

1.93 

11.44 

101 

429 

1.50 

8.88 

98 

357 

1.44 

8.22 

Dis- 
charge. 


Sec.'Ject. 
2,269 
1,193 
1,190 
925 
1,082 
1,076 
2,642 

1,4(H 
643 
516 


a  Backwater  due  to  ice  jams.  b  Front  Street  Bridge. 

c  Regular  station  at  waterworks  bridge. 

Mean  daily  gage  height^  infeely  of  Red  River  at  Fargo ^  N,  Dah.,  for  1904- 


Day. 


1. 
2. 
3. 
4. 

5. 
6. 

7. 
8. 
9. 


July. 

Aug. 

Sept. 

Ocu 
8.0 

Nov. 

18.7 

8.8 

7.7 

8.1 

13.0 

8.7 

7.8 

8.0 

8.1 

12.5 

8.6 

7.8 

8.1 

8.1 

12.0 

8.6 

8.0 

8.2 

8.1 

11.6 

8.5 

8.2 

8.2 

8.0 

11.3 

8.5 

8.3 

8.2 

8.0 

11.1 

8.5 

8.3 

8.2 

8.0 

11. 1 

8.5 

8.3 

8.2 

8.0 

10.8 

8.4 

8.3 

8.2 

8.0 

a  River  frozen  during  March  and  December. 
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Mean  dcnly  gage  height^  infeet^  of  Red  River  at  Fargo,  N.  Dak.,  for  1904 — CJontinued. 


D»y. 

Mar. 

10 

11 

12 

13 

14 

15 

8.6 

16 

8.6 

17 

8.6 

18 

8.6 

19 

8.6 

20 

8.6 

8.6 

22 

8.7 

23 

8.7 

24 

9.3 

25 

9.5 

26 

9.5 

27 

9.5 

2» 

9.5 

29 

9.5 

30 

10.3 

31 

10.9 

11.8 

12.2 

12.9 

14.0 

15.8 

17.8 

19.0 

19.7 

20.5  I 

21.2 

21.3 

20.9 

20.2 

19.5 

18.5 

17.7 

16.7 

16.0 

15.0 

13.7 

12.8 


May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

10.6 

10.5 

10.7 

8.4 

8.2 

8.2 

8.0 

10.6 

10.5 

10.6 

8.3 

8.2 

8.2 

8.0 

10.6 

10.5 

10.7 

8.3 

8.2 

8.3 

8.0 

10.5 

10.4 

10.8 

8.8 

8.1 

8.2 

8.0 

10.6 

10.3 

10.8 

8.S 

8.1 

8.2 

8.0 

10.6 

10.1 

10.6 

8.8 

8.0 

8.2 

8.0 

10.1 

10.0 

AO.' 

8.3 

8.0 

8.2 

8.0 

10.0 

9.9 

10.4 

8.3 

8.0 

8.3 

8.0 

9.9 

9.8 

10.2 

8.3 

8.0 

8.8 

8.0 

9.8 

9.7 

10.0 

8.3 

8.0 

8.3 

8.0 

9.7 

9.7 

9.9 

8.2 

8.0 

8.2 

8.0 

9.7 

9.6 

9.9 

8,2 

8.0 

8.2 

8.0 

9.7 

9.5 

9.6 

8.1 

8.0 

8.2 

8.0 

9.7 

9.5 

9.4 

8.1 

8.0 

8.2 

8.0 

•9.7 

10.5 

9.2 

8.0 

8.0 

8.2 

8.0 

9.8 

11.5 

9.0 

8.0 

8.0 

8.8 

8.0 

9.8 

13.3 

9.0 

8.0 

8.0 

8.8 

8.0 

9.8 

14.5 

9.0 

7.9 

7.9 

8.2 

7.7 

9.8 

14.8 

8.9 

7.8 

7.9 

8.2 

7.4 

9.9 

14.8 

8.9 

7.8 

7.9 

8.2 

7.0 

9.9 

14.4 

8.8 

7.7 

7.9 

8.1 

7.2 

9.9 

8.8 

7.7 

8.1 

Rating  table  for  Red  Riven"  at  Fargo,  N.  Dak.,  from  January  1  to  December  SI,  1904'. 


Oage 
leight. 


heig: 


JrWL 

7.00 
7.10 
7.20 
7.30 
7.40 
7.50 
7.60 
7.70 
7.80 
7.90 
8.00 
8.10 
8.20 
8.30 


Discharge. 


Gage 
height. 


Discharge. 


Seeondr/eeL 
231 
252 
273  , 

294  j 
315 
336  j 
357 
378  I 
400  ! 
422  I 
444  I 
466 
489 
512 


h 


flxt. 
8.40 
8.50 
8.60 
8.70 
8.80 
8.90 
9.00 
9.10 
9.20 
9.30 
9.40 
9.50 
9.60 
9.70 


Second-feet. 
536 
560 
585 
610 
636 
662 
688 
714 
741 
768 
795 
822 
850 
878 


Gage 
height. 


Feet. 
9.80 
9.90 
10.00 
10.10 
10.20 
10.30 
10.40 
10.50 
10.60 
10.70 
10.80 
10.90 
11.00 
11.20 


Discharge. 

Gage 
height. 

Discharge. 

Second-fed. 

Feel. 

Seeondrfeel. 

907 

11.40 

1,422 

936 

11.60 

1,496 

966 

11.80 

1,572 

996 

12.00 

1,660 

1,026 

12.20 

1,730 

1,057  , 

12.40 

1,811 

1,088  ■ 

12.60 

1,893 

1,119 

12.80 

1,976 

1,151  , 

13.00 

2,060 

1,183  ' 

14.00 

2,480 

1,215 

1    15.00 

2,920 

1,248 

r 
1 

1,281 

1 

1 

1,350 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  7  feet  and  11.5  feet.  Above  gage  height  11.50  the  extension  of  the  curve 
is  determined  by  a  measurement  at  14.4  feet  gage  height.  Discharges  applied  to  gage 
heights  above  15  feet  are  approximate  estimates. 
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[NO.  130. 


Estimated  monthly  discharge  of  Red  River  at  Fargo,  N.  Dak.,  for  1904' 

[Drainage  area,  6,000  square  miles.] 


Month. 


April. 
May  . 


June , 

Julv 

August.... 
September 
October  . . . 
November 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


The  period 


6,089 

1,650 

2,832 

2,354 

636 

512 

512 

466 


1,281 
878 
822 
636 
378 
378 
444 
231 


Mean. 


Total  in 
acre-feet. 


RUD-Off. 


3,222 

1,043 

1,268 

1,124 

502 

452 

488 

428 


191, 700 
64,130 
75,460 
69,120 
30,870 
26,900 
30, 010 
25,470 


513,  700 


Second-feet 

per  sQuare 

mile. 

0.537  I 
.174 
.211  . 
.187  . 
.084 
.075 
.081 
.071 


Depth  in 
inches. 

0.599 
.201 
.235 
.216 
.097 
.064 
.093 
.079 


RED   RIVER  AT   GRAND    FORKS,    N.   DAK. 

This  station  was  established  May  26,  1901,  by  C.  M.  Hall.  It  is 
located  at  the  Northern  Pacific  Railway  bridge  at  Grand  Forks,  N. 
Dak.  The  original  gage  is  a  vertical  1  by  8  inch  board  attached  to  the 
north  end  of  the  breakwater  of  the  middle  bridge  pier.  The  zero  of  this 
gage  was  placed  5  feet  below  the  zero  of  the  United  States  Army  engi- 
neers' gage,  which  is  attached  to  the  same  breakwater.  A  standard  chain 
gage  has  been  established  with  the  same  datum  as  the  vertical  gage 
and  is  attached  to  the  downstream  side  of  the  bridge.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  marker  is  60.44  feet.  The 
gage  is  read  once  each  day  by  Philip  Hayes.  Discharge  measure- 
ments are  made  from  the  Great  Northern  Railway  bridge,  about  one- 
fifth  mile  above  the  gage.  The  initial  point  for  soundings  is  marked 
in  red  paint  on  the  downstream  guard  rail  at  the  left  end  of  the  left 
span.  The  channel  is  straight  for  500  feet  above  and  for  150  feet 
below  the  Great  Northern  Railway  bridge.  The  current  has  a  mod- 
erate velocity.  The  right  bank  is  liable  to  overflow  at  high  stages 
and  is  wooded.  The  left  bank  will  overflow  only  at  very  high  .stages 
and  for  a  short  distance.  The  water  at  all  stages  will  pass  beneath  the 
4-span  bridge  and  its  trestle  approaches.  The  bed  of  the  stream  is 
composed  of  sand  and  mud  and  is  subject  to  some  change.  The  water 
is  usually  heavily  laden  with  sediment  from  Red  Lake  River,  which 
enters  one-half  mile  above  the  station.  Bench  mark  No.  1  is  the  north 
corner  of  the  iron  plates  of  the  turntable  near  the  center  of  the  middle 
pier  of  the  Northern  Pacific  Railwa}^  bi'idge.  The  bench  mark  is  on 
the  noi'th  side,  about  1  inch  above  the  sui-face  of  the  stone  pier.  Its 
elevation  is  43.95  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
spike  in  a  telegraph  pole  in  the  lumber  yard  southwest  of  the  left  end 
of  the  bridge,  f lom  which  it  is  200  feet  distant.     Its  elevation  is  4S.50 
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feet  above  gage  datum.  The  top  of  the  pulley  of  the  chain  gage  is 
53.12  feet  above  gage  datum.  Gage  datum  is  45.58  feet  above  the 
citv  datum  of  Grand  Forks  and  is  777.9  feet  above  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Digeharge  meamremenU  of  Red  River  at  Grand  ForkSy  N,  Dak.y  in  1904* 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


I\ret. 


April  12 !  R.  Richards 


April  25 
May  9.. 


K.  F.  Chandler 
R.  Richards  . . . 


May  23 . . . 

June  9 

Ao^st  18 
October  3. 


E.  F.  Chandler 
E.  C.  Murphy  . 
R.  Richards  ... 
E.  F.  Chandler 


665 
908 
307 
207 
192 
156 
150 


Gage 
height. 


Sq.feei.   \I^.  per  tec.       Feet. 


11,560  I       1.81 


16, 130 

5,338 

2,814 

2,313 

876 

868 


1.99 
2.56 
2.95 
2.79 
1.91 
1.74 


35.74 
39.92 
25.09 
17. 10 
14.55 
6.62 
6.48 


Dis- 
charge. 


Sec. feet. 

20, 970 

32,040 

13,640 

8,292 

6,442 

1,674 

1,510 


Mean  daily  gage  height^  in  feet,  of  Red  River  at  Grand  ForkSy  N.  Dak.,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

10.45 
12. «) 
15.90 
19.90 
24.45 
28.56 
31.42 
34.85 
35.32 
35.68 
35.90 
35.80 
35.75 

2 

1 

3 

1 

1 

5 

6 

1 

7 

8 

7.7 

7.8 

7.1 

9 

10 

11 

12 

1 

13 

1 

14 

15 

7.5 

7.2 

7.4 

35.90 
<>35.88 

16 

35.34 
35.74 
35.52 
84.70 
35.20 
35.92 
36.58 
87.70 
38.88 
89.90 
40.50 
40.62 
40.40 
39.98 
39.88 

17 

18 



19 

20 

1 

21 

22 

7.8 

7.0 

7.65 

23 

24 

25 ' ' 

26 

27 

28 

29 

■ 

6.95 

SO 

SI 

7.8 

9.75 

88.45 
37.28 
35.88 
33.90 
81.62 
29.25 
27.85 
25.88 
25.20 
24.98 
24.85 
24.74 
24.38 
.28.78 
23.10 
22.88 
21.65 
20.75 
19.90 
19.12 
18.42 
17.78 
17.05 
16.50 
16.22 
15.85 
15.60 
15.88 
15.05 
14.78 
14.89 


I 
July.   I  Aug. 


14.22 
14.05 
13.88 
18.72 
13.90 
18.92 
14.05 
14.28 
14.58 
14.70 
14.80 
14.90 
14.82 
14.72 
14.50 
14.05 
18.78 
13.72 
13.70 
13.78 
13.70 
13.32 
13.10 
12.82 
12.55 
12.44 
12.42 

13.  as 

13.84 
14.19 


14.21 

7.85 

14.10 

7.76 

13.80 

7.61 

13.44 

7.80 

12.90 

7.80 

12.38 

7.58 

12.20 

7.60 

11.78 

7.35 

11.56 

7.28 

11.88 

7.10 

11.02 

6.90 

10.80 

6.90 

10.68 

6.98 

10.46 

6.89 

10.40 

6.79 

10. 12 

6.83 

10.23 

6.61 

10.21 

6.60 

10.02 

6.70 

9.93 

6.52 

9.70 

6.50 

9.46 

6.41 

9.28 

6.49 

9.08 

6.59 

8.90 

6.54 

8.70 

6.42 

8.55 

6.38 

8.36 

6.39 

8.20 

6.15 

8.40 

6.05 

8.08 

6.29 

Sept. 

6.45 
6.60 
6.76 
6.75 
6.80 
6.82 
7.10 
7.12 
7.04 
7.00 
6.82 
6.70 
6.55 
6.69 
6.60 
6.45 
6.60 
6.32 
6.45 
6.32 
6.61 
6,58 
6.38 
6.88 
6.48 
6.38 
6.45 
6.50 
6.52 
6.48 


Oct. 

6.48 
6.58 
6.55 
6.70 
6.78 
6.91 
6.60 
6.88 
6.80 
6.85 
7.22 
6.92 
6.98 
7.10 
7.22 
7.25 
7.35 
7.40 
7.22 
7.25 
7.58 
7.32 
7.48 
7.28 


Nov.   ;    Dec. 


7.48 

7.32 

7.26 

7.a5 

7.42 

7.15 

7.02 

—  —         ~    — 

6.98 

6.93 

7.08 

a  6. 40 

6.95 

6.90 

6.88 

" " 

6.92 

a  6. 40 

6.88 

« 

6.68 

6.92 

6.88 

6.82 

6.75 

6.62 

06.30 

6.52 

6.65 

6.78 

6.82 

•  *«■   •■■• 

6.85 

6.75 

6.60 

0  6.40 

6.78 

6.60 

6.78 

6.72 

6.68 

7.20 

(«) 

(°) 

6.50 

a  6. 50 

aRiyer  frozen  at  gage;  readings  to  surface  oi  water;  ice  3.5  to  14  inches  thick. 
ft  Ice  running  April  15. 

Note.— During  January,  February,  and  March  gage  read  to  surrace  of  water:  ice  26  Inches  thick. 
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Rating  table  for  Red  River  at  Orand.ForkSj  N.  Dak.y  from  January  1  to  December  31, 1904' 


Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

F^et. 

Srcond-feet. 

■      Feet, 

Sccond-fect. 

FM. 

Second-feet. 

Feet. 

• 

Second-feri, 

6.00 

.1,300 

8.20 

2,470 

10.80 

4,010 

17.00 

8,290 

6.10 

350 

8.30 

2,525 

i     11.00 

4,130 

17.50 

8,665 

6.20 

400 

8.40 

2,580 

11.20 

4,260 

18.00 

9,040 

6.30 

450  , 

'       8.50 

2,635 

11.40 

4,390 

18.50 

9,420 

6.40 

500  1 

8.60 

2,690 

!     11.60 

1 

4,520 

19.00 

9,820 

6.50 

a        '1 

550 

8.70 

2,750 

11.80 

4,6ro 

19.50 

10,220 

6.60 

600 

8.  80 

2,810 

i     12.00 

4,780 

20.00 

10,620 

6.70 

650 

8.90 

2,870 

12.20 

4,910 

1    21.00 

1 

11,440     , 

6.80 

700 

•9.00 

1 

2, 930 

!     12.40 

5,040 

'    22.00 

1 

12,290 

6.90 

755  ' 

;    9.10 

2,990 

12.60 

5,170 

'    23.00 

1 

13,140 

7.00 

810  , 

9.20 

3,050 

12.80 

5,300  ' 

24.00 

14,020 

7.10 

865 

9.30 

3, 110 

13.00 

5,430 

25.00 

14,920     1 

7.20 

,920 

9.40 

3, 170 

13.20 

5,560 

26.00 

15, 870 

7.30 

,  975  ' 

9.50 

3, 230 

13.40 

5,700 

27.00 

16,840     1 

7.40 

2 

,030 

9.60 

3,290 

13.60 

■5,840 

28.00 

17,840    - 

.     7.50 

2, 

,085 

9.70 

3,350 

13.80 

5,980 

29.00 

18,880 

7.60 

2 

,140 

9.80 

3, 410 

14.00 

6,120 

30.00 

19,960 

7.70 

2 

,195 

9.90 

3, 470 

14.50 

6,470 

31.00 

21,080 

7.80 

2 

,250 

10.00 

3, 530 

15.00 

6,820 

!    32.00 

22,240 

7.90 

2 

,  305 

'     10. 20 

3,650 

15.50 

7,170 

33.00 

23,440 

8.00 

2 

,360 

10.40 

3,770 

16.00 

7,540 

34.00 

24,650 

8.10 

2 

,415 

1 

10.60 

3,890 

1 

16.50 

7,915 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
16  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  5  feet  and  18  feet.  Above  18  feet  a  measurement  at  39.92  feet  deter- 
mines the  direction  of  the  curve.  The  table  has  heen  extended  bevond  these  limitti. 
Above  gage  height  34  feet  the  rating  curve  is  a  tangent,  the  difference  being  125  per 
tenth. 
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EtiinuUfd  monthly  discharge  of  Red  River  at  Grand  Fhrk$y  N.  Dak.,  for  1904. 

[Drainage  area.  25,800  square  miles.] 


Diachargre  in  second-feet. 


Run-off. 


Month. 


Maximum.  '  Minimum. 


April  15-30 

Mav 

Jane 

July 

Augast 

September 

Octol)er 

November,  28  days. 

The  period 


32,920 
30,210 
6,750 
6,287 
2,278 
1,876 
2,074 
1,920 


25,520 
6, 393 
5,053 
2,404 
1,325 
1,460 
1,540 
1,550 


Mean. 


29,200 
13,720 
6,020 
3, 914 
1,758 
1,613 
1,854 
1,704 


Total  in 
acre-feet. 


926, 700 
843,600 
358,200 
240,700 
108,100 

95,980 
114,000 

94,640 


Second-feet 

per  muarp 

mile. 


1.13 
.532 
.233 
.152 
.068 
.062 
.072 
.066 


Depth  in 
Inches. 


0.673 
.613 
.260 
.175 
.078 
.069 
.083 
.069 


OTTER  TAIL   RIVER  NEAR   FERGUS   FALLS,    MINN. 

This  station  was  established  May  9,  1904,  by  E.  F.  Chandler.     It  is 
located  at  Three-Mile  Bridge,  about  3i  miles  northeast  of  Fergus  Falls, 
Minn.     The  temporary  gage  is  a  2  by  6  inch  timber  graduated  by  feet 
and  tenths  from  1  to  6.2  feet,  and  marked  with  brass-headed  nails  driven 
into  the  bank  near  the  lower  corner  of  the  left  abutment.     Gravel 
covers  the  rod  to  the  2.2-foot  mark.     The  gage  is  read  once  each  day 
by  H.  G.  Evensen,  jr.     Discharge  measurements  are  made  from  the 
lower  side  of  the  single-span  steel  highway  bridge  at  which  the  gage 
is  placed.     The  initial  point  for  soundings  is  the  left  end  of  the  down- 
stream hand  rail.     Ten-foot  intervals  are  marked  along  the  rail  with 
brass-Ji^eaded  nails.     The  channel  is  sti*aight  for  about  150  feet  above 
and  for  600  feet  below  the  station.     The  current  is  medium  at  all 
stages.     Both  banks  are  high,  wooded,  and  do  not  overflow.     The  bed 
of  the  stream  is  composed  of  clean  gravel  and  small  stones,  and  is 
probably  permanent  except  after  extreme  floods.     There  is  one  chan- 
nel at  ordinary  stages,  and  two  possible  at  high  water.     The  chief 
source  of  supply  is  Otter  Tail  Lake;  therefore  sudden  fluctuations  in 
river  height  are  not  to  be  expected.     The  bench  mark  is  a  nail  driven 
into  the  stone  wing  wall  of  the  left  abutment,  downstream  side,  about 
4i  feet  from  the  angle  of  the  abutment  and  just  behind  the  temporary 
gs^e.    Its  elevation  is  5.56  feet  above  the  zero  of  the  gage. 

The  observations  have  been  made  during  1904  under  the  direction 
of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  measurements  of  Otter  Tail  River  near  Fergus  FaUs^  Minn.^  in  1904, 


Date. 


May  9 

Jane  4 

June  11 

July  23 

August  20 

September  26 


Hydrographer. 


E.  F.  Chandler 

do 

E.  C.  Murphy  . 
R.  Richards  . . . 

do 

E.  F.  Chandler 


Width. 


Feet. 


Area  of        Mean  Ga^e 

Bection.     velocity,     height. 


Di«cfaaTge. 


97 
97 
97 
97 
98 
98 


Sq.feet. 

1  Ft.persec. 

197 

2.50 

222 

3.08 

221 

2.93 

187 

2.48 

163 

i       2.14 

146 

2.16 

1 

Fed. 
3.54 
3.74 
3.70  I 
3.34  I 
3.07 
2.98 


Second-fcrt. 
491 
684 
647 
464 
348 
316 


Mean  daily  gage  heiglUj  infect^  of  Otler  Tail  River  near  Fergtis  FaUs^  Mmn.,  for  1904, 


8. 

9. 
10. 
11. 
12. 
73. 
]4. 
15. 
16. 
J7. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


3.^'> 

3.55 

3.5 

8.45 

3.5 

3.55 

3.55 

3.55 

3.5 

3.5 

3.55 

8.55 

3.6 

3.65 

3.65 

3.7 

3.7 

3.65 

3.65 

3.65 

3.65 

3.65 

3.7 


June.      July 


3.65 

3.65 

3.75 

3.8    ! 

3.85  I 

3.85  ! 

3.8 

3.8 

3.75 

3.7 

3.7 

3.7 

3.7 

3.75 

3.75 

3.75 

3.65 

3.65 

3.65 

3.6 

3.6 

3.6 

4.2 

3.9 

3.85 

3.8 

3.8 

3.75 

3.8 

3.8 


3.8 

3.75 

3.75 

3.7 

8.7 

3.65 

3.6 

3.55 

8.55. 

3.65 

3.55 

3.5 

3.5 

3.5 

3.45 

3.4 

3.4 

3.5 

3.5 

3.45 

3.45 

8.4 

3.35 

3.35 

3.a5 

3.3 

3.3 

3.35 

3.35 

3.3 

3.3 


Aug. 

3.3 

8.25 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

8.2 

3.2 

3.2 

3.15 

3.15 

3.15 

3.15 

8.15 

3.1 

3.1 

8.1 

3.1 

8.1 

3.1 

3.1 

3.05  I 

3.05  i 

3.05  i 

8.05  ' 

3.05  . 

3.05 

3.05  1 

3. 05 


I 
Sept. 


3.05 

3.1 

3.1 

3.1 

3.1 

3.1 

3.05 

3.05 

3.05 

3.05 

3.05 

8.05 

8.05 

3.0 

3.0 

3.0 

8.0 

3.0 

8.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 


Oct. 

Nov. 

3.0 

3.05 

3.0 

3.05 

3.0 

3.05 

3.0 

3.05 

8.0 

3.05 

8.0 

3.05 

3.0 

3.05 

3.0 

3.0 

3.0 

3.0 

8.0 

3.0 

3.0 

3.0 

3.06 

8.05 

3.05 

3.05 

3.05 

8.05 

8.0 

3.0 

3.0 

3.0 

3.0    , 

3.05 

3.05  I 

3.05  ! 

3.06  I 
3.05  ' 
3.05 


8.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

8.0 

3.0 

3.0 

3.0 

3.0 

3.0 

8.0 

3.05 

3.a5 

3.05 

3.(^  , 

3.(»  ! 

3.10  ! 


Dec. 


\o) 


alee  16  inches  thick  December  22. 


h  River  frozen  over  November  29. 
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Rating  tnUe  for  fHter  Tail  River  near  Ver(jn»  Falh,  Minn.jfnmi  Januanj  1  to  Deremher 

Sly       1904. 


Gage 
hei^t. 

Dii«chaTKe. 

Ga^ 
height 

Fret. 

i' 
Discharge.  J 

Gage 
height 

Fret. 

1 

■  Discharge. 

Second-fret. 

Gage 
height 

Feet. 

DiNcharge.  . 

Frrt, 

Setond-feet. 

II 
Second-feet.  ' 

Serond'fert. 

3.00 

320 

3.40 

456     , 

3.70 

650    ■ 

4.00 

905      : 

3.10 

350 

3.50 

500 

3.80 

735 

4.10 

990 

3.20 

383 

3.60 

568     1 

3.90 

820 

4.20 

1,075     I 

3.30 

418 

1 
1                     1. 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
6  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between 
gage  heights  3.0  feet  and  3.75  feet.  The  table  has  been  extended  above  gage  height 
3.75  feet 


Estimated  monthly  discharge  of  Otter  Tail  River  war  Fergus  FaUs,  Minru,  for  1904, 


Month. 


Discharge  in  secoitd-feet. 


Maximum.     Minimum. 


May  (9h31) 

Jane 

July 

August . . . . . 

September 

October 

November  (1-28) 


650 
1,075 
735 
418 
350 
335 
350 


478 
568  I 
418  ! 
335  [ 
320  j 
320  ' 
320 


I 


Mean. 


565 
696 
513 
365 
329 
326 
328 


Total  in 
acre-feet 


25,780 
41,420 
31,540 
22,440 
19,580 
20,040 
18,220 


8HBYENNE  RIVER   NEAR  HAGGART,  N.   DAK. 

This  station  was  established  March  22,  1902,  by  C.  M.  Hall.  It 
is  located  near  the  way  station  of  Haggart,  on  the  Northern  Pacific 
Bailway,  5  miles  west  of  Fargo,  N.  Dak.,  at  a  private  wagon  bridge 
about  one-fourth  of  a  mile  north  of  the  railroad.  The  gage  is  a  verti- 
cal 1  by  6  inch  board  fastened  to  the  piling  pier  at  the  middle  of  the 
bridge,  divided  into  feet  and  tenths,  and  reads  up  to  17  feet.  It  is 
read  once  each  day  by  John  C.  Haggart.  Discharge  measurements 
are  made  from  the  same  bridge.  The  initial  point  for  soundings  is 
the  end  of  the  hand  rail  on  the  lower  side  of  the  bridge,  right  bank. 
The  channel  is  straight  for  30  feet  above  and  2(X)  feet  below  the  station 
and  the  current  moderate.  Both  banks  are  steep  and  not  liable  to 
overflow  except  in  unusual  floods.  There  is  a  single  channel  at  all 
stages  and  its  bed  is  of  clay  and  only  slightly  shifting. 
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The  observ^ations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  ofSheyenne  River  near  Haggart,  N.  Dak.,  in  1904* 


Date. 


April  14  . . . 
May  10.-.. 

June  6 

June  10 

June  27.... 
July  30.... 
October  17. 


Hydrographer. 


E.  F.  Chandler. 

do , 

do 

E.G.  Murphy.. 
E.  F.  Chandler. 

R.  Richards 

do 


width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet, 

Sq.feeL 

Ft.per9ec. 

J^uL 

76 

824 

1.44 

15.45 

79 

957 

1.84 

17.08 

49 

207 

2.01 

7.14 

52 

230 

1.93 

7.19 

50 

189 

1.83 

6.32 

46 

98 

1.78 

4.41 

46 

94 

1.14 

4.19 

Dis- 
charge. 


Sec,-FeeL 
1,186 
1,763 
415 
443 
348 
175 
107 


Mean  daily  gage  heighiy  in  feet  ^  ofSheyenne  River  near  Haggart,  N.  Dak.,  for  1904' 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Mar.       Apr. 


{") 


6.00 
6.20 

d6.30 
7.90 
9.40 
9.40 

«10.35 


81 11.40 


12.05 
12.40 
12.85 
12.85 
13.  a5 
12.90 
12.50 
11.90 
12.45 
12.85 
13.15 
14.00 

615.10 
15.70 
16.00 
15.50 
15.85 
16.80 
17.75 
18.10 
18.15 

618.60 
18.45 
18.40 
18.40 
18.40 
18.40 
18.40 
18.40 
18.40 


May. 

18.40 

18.40 

18.35 

18.30 

18.20 

18.15 

18.05 

17.70 

17.25 

16.85 

15.40 

13.25 

11.75 

10.65 

10.15 

9.65 

9.15 

8.80 

8.40 

8.15 

7.90 

7.70 

7.60 

7.45 

7.40 

7.30 

7.25 

7.20 

7.05 

6.85 

6.65 


June. 


July. 


6.50 
6.50 
6.40 
6.60 
6.60 
7.30 
7.20 
6.90 
6.90 
7.50 
7.60 
8.50 
8.50 
9.00 
9.00 
8.90 
8.70 
8.10 
7.80 
6.30 
6.50 
6.00 
5.90 
6.20 
6.40 
6.30 
6.20 
6.00 
6.00 
6.00 


6.00 
5.90 
5.90 
5.80 
5.70 
5.70 
5.60 
5.50 
5.40 
5.20 
5.10 
5.60 
5.30 
5.40 
5.40 
5.50 
5.50 
6.40 
6.70 
5.50 
5.30 
5.20 
4.90 
4.70 
4.50 
4.70 
4.60 
4.55 
4.40 
4.70 
4.60 


Aug. 

4.20 
4.40 
4.38 
4.30 
4.10 
4.00 
4.00 
3.88 
3.90 
4.10 
4.05 
3.98 
8.92 
3.96 
3.75 
3.82 
3.98 
3.95 
3.85 
3.90 
3.95 
3.95 
8.20 
3.90 
3.80 
3.60 
3.50 
3.80 
3.70 
3.10 
8.80 


3.90 
4.20 
3.90 
3.90 
8.30 
3.90 
3.90 
3.90 
3.80 
3.60 
3.00 
8.70 
4.00 
3.90 
4.15 
3.95 
4.00 
3.90 
8.80 
8.60 
3.90 
4.00 
4.10 
4.00 
8.80 
8.90 
3.90 
4.00 
8.90 
4.00 


Oct.       Nov. 


Dec. 


4.00 
3.90 
8.80 
3.90 
4.10 
4.10 
3.90 
3.80 
4.50 
4.60 
4.30 
4.10 
3.90 
8.80 
4.00 
8.90 
3.90 
3.90 
3.85 
3.90 
3.90 
3.90 
3.90 
8.85 
3.80 
3.90 
3.95 
3.85 
3.90 
3.90 
8.80 


3.95 
8.80 
3.90 
8.95 
3.90 
8.90 
3.90 
3.80 
8.85 
3.80 
3.90 
4.00 
4.10 
3.90 
4.00 
3.90 
4.10 
4.00 
3.90 
4.00 
4.10 
8.90 
4.00 
3.90 
4.10 
4.10 
4.00 
3.90 
4.00 
/4.00 


O4.00 
4.00 
4.  CO 


a  Ice  6  inches  thick. 
6  Ice  Jam. 


c  Ice  3  feet  thick. 

d  4  inches  of  water  on  top  of  ice. 


« Ice  breaks  up. 
/  Ice  1  inch  thick. 
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Rating  table  far  Sheyenne  River  near  Haggart^  N.  IMk.f  from  January  J  to  December 

SI,  1904. 


Gaffe 
height. 

IMscharge. 

Gage 
hei^t. 

Discharge. 
Secnnd-feet. 

Gage 
height. 

1 
Discharge. 

Second-fed. 

Gage 
height. 

DlHchaige. 

J^Ctm 

Second-fed. 

Feet. 

IM. 

Feet. 

Second-feet. 

3,00 

32 

4.70 

157 

6.40 

340 

9.00 

654 

3.10 

36 

4.80 

167 

6.50 

351 

9.20 

680 

'      3.20 

41 

4.90 

177 

6.60 

362 

9.40 

706 

3.30 

47 

'       5.00 

187  ' 

6.70 

373 

9.60 

732 

3.40 

53 

5.10 

197 

6.80 

;^84  ' 

9.80 

758 

3.50 

59 

1      5.20 

208 

6.90 

396 

10.00 

784     1 

3.60 

66 

5.30 

219 

7.00 

408  1 

10.50 

849 

3.70 

73  1 

5.40 

230 

1 

7.20 

432 

11.00 

914 

3.80 

80 

5.50 

241 

7.40 

456  1 

11.50 

980 

3.90 

87 

5.60 

252  : 

7.60 

480  ' 

12.00 

1,050 

4.00 

96  ' 

5.70 

263 

1       7.80 

504  ' 

13.00 

1,190 

4.10 

103 

5.80 

274  1 

'       8.00 

528 

14.00 

1,3:30 

4.20 

112 

5.90 

285 

8.20 

552  ' 

15.00 

1,470 

4.30 

121 

6,00 

296 

8.40 

576  1 

16.00 

1,610 

4.40 

130 

1 

6.10 

307 

8.60 

602 

17.00 

1,  750 

4.50 

139  1 

6.20 

318 

'       8.70 

615 

18.00 

1,890 

'      4.60 

148 

6.30 

329 

8.80 

628  1 

1 

19.00 

2,030 

The  above  table  Ls  applicable  only  for  open-channel  (conditions.  It  is  based  upon 
discharge  measurementfl  made  doring  1903  and  1904.  It  is  not  well  defined.  Above 
gage  height  12.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  14  per  tenth. 

Estimated  monthly  discharge  of  Sheyenne  River  near  Hnggart,  X.  Dak.,  for  1904- 

[Drafnage  area,  5,400  square  miles.] 


Month. 


Aprils 

Mav 

June 

July 

August 

September 
October  . . . 
November , 


The  period 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

Second-feet 

per  square 

mil*;. 

Depth  in 
inches. 

1,974 

1,036 

1,553 

92,  410 

0.288 

0.321 

1,946 

368 

1,043 

64, 130 

.  193 

.222 

654 

285 

420 

24,990 

.078 

.087 

296 

130 

217 

13,340 

.040 

.046 

130 

36 

88 

5,411 

.016 

.018 

112 

32 

85.1 

1          5,064 

.016 

.018 

148 

80 

93.2 

5,  731 

.017 

.020 

103 

80 

91.8 

5,  438 

216,  500 

1 

.017 

.019 

a  During  the  greater  part  of  April  baclcwater  was  caut<ed  by  ice  gorge.    Estimate  for  the  month 
probably  somewhat  large. 
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RED  LAKE   RIVER  AT  CROOK8TON,  MINN. 

This  station  was  established  May  19,  1901,  by  C.  M.  Hall.  It  is 
located  at  the  bridge  which  connects  Robert  and  St.  Paul  streets,  and 
which  is  known  as  the  Sampson  Addition  Bridge.  It  is  about  one- 
sixth  mile  west  of  the  Great  Northern  Kailwav  station.  The  low- 
water  vertical  gage  is  a  1  by  6  inch  board,  graduated  to  feet  and 
tenths,  fastened  to  the  piling  of  the  left  abutment  under  the  bridge. 
It  reads  from  0  to  9.6  feet.  The  high- water  vertical  gage  is  attached 
to  the  piling  of  the  pier  at  the  right  end  of  the  bridge.  It  reads 
from  7.5  to  15  feet.  There  is  also  a  wire  gage  near  the  middle  of  the 
single-span  bridge.  Its  horizontal  scale  reads  from  3  to  19  feet. 
The  gage  is  read  once  each  day  by  J.  E.  Carroll,  the  city  engineer. 
Discharge  measurements  are  made  from  the  lower  side  of  the  single- 
span  bridge  at  which  the  gages  are  located.  The  initial  point  for 
soundings  is  the  post  of  the  hand  rail,  lower  side,  at  the  left  end 
of  the  bridge,  at  a  point  where  the  diagonal  member  of  the  bridge 
truss  meets  the  floor  timbers.  The  channel  is  straight  for  250  feet 
above  and  200  feet  below  the  station.  The  current  is  swift.  The 
right  bank  is  low  and  is  covered  with  trees  and  brush.  It  is  liable 
to  overflow  at  very  high  stages,  but  there  would  be  little  current 
in  the  flooded  section,  owing  to  the  trees  and  brush.  The  left  hank 
is  high,  wooded,  and  not  liable  to  overflow.  The  bed  of  the  stream 
is  sandy,  free  from  vegetation,  and  shifting.  The  dam  and  power 
house  for  the  city  waterworks  are  located  about  1,000  feet  above 
the  gage.  The  opening  and  closing  of  the  sluices  cause  some  varia- 
tion in  the  flow,  but  the  gage  readings  represent  a  close  average  of 
the  daily  river  height.  Bench  mark  No.  1  is  the  top  of  the  hydrant 
at  the  corner  of  St.  Paul  and  Robert  streets,  30  feet  south  of  the 
bridge.  Its  elevation  is  24.23  feet  above  gage  datum.  Bench  mark 
No.  2  is  the  top  of  a  hydrant  200  feet  north  of  the  bridge  at  the 
corner  of  St.  Paul  and  Woodlawn  streets.  Its  elevation  is  27.46  feet 
above  the  zero  of  the  gage.  The  city  datum  of  Crookston  has  an 
elevation  of  4.10  feet  above  gage  datum.  The  top  of  the  rail  of  the 
main  track  at  the  Great  Northern  Railway  station  at  Crookston  has  an 
elevation  of  37.63  feet  above  gage  datum.  The  gage  datum  has  an 
elevation  of  825  feet  above  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  measurements  of  Red  Lake  River  at  (YookMon^  Minn.y  in  1904. 


Date. 


Hydroerraphcr. 


April  26...- 

May  16 

June  9 

July  16 

Atigast  17  . . 
September  9 
October  24.. 


April  15 ;  E.  F.  Chandler. 

do 

R.  Richards  . . . 
E.  C.  Murphy  . 
R.  Richards  . . . 

do 

do 

do 


Width. 


Feet. 
193 
2a3 
201 
183 
177 
173 
176 
177 


I  I  I 

Area  of   >     Mean    |     Qage  Dis- 

section,    velocity,      height,  j  char^^. 


Sq.  Sed,    Ft.  per  »ec. 


2,535 

3,007 

J,  693 

1,077 

671 

367 

526 

498 


2.33 
3.98 
3.65 
3.23 
2.76 
2.13 
2.21 
2.44 


Feel. 

16.50 

18.46 

11.58 

8.48 

6.26 

4.40 

5.36 

5.20 


Sec-feet. 
5,915 
11,970 
6,184 
3,486 
1,854 
759 
1,164 
1,208 


Mean  daily  gage  height^  in  feet,  of  Red  Lake  River  at  Crookstony  Minn.,  for  1904. 


Day. 


Jan.a 


1 
1 1 

2 

3 

8.80 

1 
4 ' 

11.65 

h                                .... 

15.68 

6 

18.08 

1 

18.30 

1 
.1 

17.01 

9 

1 

16. 12 

1 
10 

13.98 
15.42 
17.90 
16.86 

11 

1 

12 -     -J 1-       - 

IS 

14 

1 

16.65 

15 i 

16.35 

16 

1 

16.85 

17 

15.47 

18 

13.06 

1, ! 

1 
.1. ...... 

14.85 

20 

1 

12.  r2 

21 

13.80 

22 

' 

15.10 

1 

23 

, 

M9. 13 

24 

1 

20.3*2 

25 

19.60 

26 

18.30 

.TT/-.     ■■.••■ 

27 

16.40 
15.65 
15.06 

28 

29 

30 

13.90 

31 



I 


13.32 

12.42 

11.95 

11.80 

10.90 

10.55 

11.35 

11.90 

11.90 

11.90 

11.60 

11.68 

11.68 

11.95 

11.80 

11.80 

11.40 

10.80 

10^7 

10.40 

10.10 

9.20 

9.82 

9.52 

9.50 

9.30 

9.30 

9.30 

8.85 

8.70 

8.7« 


t 


I 


E      I 


June. 

8.65 
8.40 
8.25 
8.38 
8.55 
8.55 
8.60 
8.80 
8.85 
8.70 
-  8.60 
8.60 
8.70 
8.10 
7.85 
7.75 
7.75 
8.00 
8.60 
8.50 
8.05 
8.0)' 
8.10 
7.95 
7.90 
8.00 
8.15 
7.80 
7.fiO 
7.75 


July.  ,  Aug. 


I 


I 

7.35 

7.25 

7.15 

6.95 

6.90 

7.10 

6.70 

6.80 

6.65 

6.15 

6.45 

6.45 

6.35  ' 

6.15 

5.K>  I 

6.35 

5.96 

I 

6.20  ' 

5.95 

I 

5.65  I 

6.55^ 

5.60 

5.58 

5.70 

6.58 

5.65 

5.60 

5.40 

5. 32 

5.15 

5.00 


Sept. 


5.83 
5.30 
5.00 
5.30 
6.28 
6.10 
4.60 
4.90 
4.92 
4.70 
4.55 
4.50 
4.60 
4.75 
4.70 
4.50 
4.53 
4.60 
4.63 
4.63 
4.45 
4.60 
4.65 
4.65 
4.55 
4.70 
4.50 
4.65 
4.30 
4.50 
4.90 


5.60 
6.40 
6.35 
6.40 
5.80 
5.60 
6.35 
6.35 
5.40 
6.35 
4.70 
5.10 
4.60 
4.70 
4.85 
4.85 
4.25 
4.20 
4.15 
4.90 
4.05 
4.40 
4.58 
4.80 
4.50 
4.60 
4.80 
4.35 
4.45 
4.90 


a  River  frozen  over  from  January  1  to  April  2. 

frRisc  at  the  rate  of  Ij  inches  per  hour  during  day. 

<^ Channel  frozen  underneath  Kage,  20  tcel  channel  open. 


Oct.     Nov.     Dec 


4.40 
6.10 
4.50 
6.00 
4.85 
4.85 
6.00 
4.50 
6.15 
4.60 
4.75 
4.75 
4.93 
4.63 
6.10 
4.50 
4.70 
4.90 
4.75 
4.80 
5.05 
4.93 
5.06 
5.15 
4.80 
5.10 
5.10 
5.10 
5.40 
5.20 
4.  GO 


5.05 
6.00 

4.85 
4.75 


4.60 
4.60 
6.00 
6.20 
6.40 
5.16 
4.85 
4.85 
6.00 
5.05 
5.15  I 


4.80 
4.60 


4.40 
4.20 


4.30 
4.10 
4.25 
3.(K) 
3.70 
3.90 
3.90 


I 


3.80 
4.10 
8.70 
3.80 
3.70 
4.50 
4.70 
4.65 
4.80 
4.80 
4.70 
5.05 
5.50 
5.30 
5.00 
5.40 
6.60 
6.40 
6.40 
5.50 
6.65 
5.65 
5.00 
5.10 
5.10 
5.10 
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Rating  table  for  Red  Lake  River  nl  Crookstoriy  Minn.f  from  January  1  to  December  SI, 

1904. 


Gage 
height. 

Discharge. 

&i. 

Disc^harge. 
Secondrject. 

Gage 
height. 

F^ei. 

1 
Discharge. 

Gage 
height. 

Feet, 

DiHchiirge. 

Feel. 

Seeond-feei. 

Feet. 

Second-feet. 

Seeowi-feet,  ' 

3.60 

430 

5.00 

1,090 

6.40 

1,980 

8.60 

3,620 

3.70 

470 

5.10 

1,150 

6.50 

2,050     1 

8.80 

3,780 

3.80 

510 

5.20 

1,210 

6.60 

2,120     1 

9.00 

3,9o0 

3.90 

550 

5.30 

1,270 

6.70 

2,190 

10.00 

4,800 

4.00 

590 

5.40 

1,330 

6.80 

2,260 

11.00 

5,650    ; 

4.10 

630 

5.50 

1,390 

6.90 

2,330 

12.00 

6,500 

4.20 

670 

5.60 

1,450 

7.00 

2,400    • 

13.00 

7,350 

4.30 

710 

5.70 

1,510 

7.20 

2,540 

14.00 

8,200 

4.40 

760    i 

5.80 

1, 570 

7.40 

2,680 

15.00 

9,050 

4.50 

810 

5.90 

1,630 

7.60 

2,820 

16.00 

9,900 

4.60 

860 

6.00 

1,700 

7.80 

.    2,980 

17.00 

10,750    : 

4.70 

910 

6.10 

1,770 

8.00 

3,140 

18.00 

11,600    1 

4.80 

970 

6.20 

1,840 

8.20 

3,300 

19.00 

12,  450 

4.90 

1,030 

6.30 

1,910 

1 

'     8.40 

3,460 

1 

20.00 

1 

13,300 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  l)a8e<l  upon 
discharge  measurements  made  during  1903  and  1904.  It  is  fairly  defined.  Above 
gage  height  9  feet  the  rating  curve  is  a  tangent,  the  difference  being  85  per  tenth. 

Estimated  monthly  discharge  of  Red  Ixike  River  at  Crookston^  Minn.j  for  1904* 

[Drainage  area,  5,525  square  miles.] 


Month. 


April  3-30 

May 

June 

July 

August 

September 

October 

November 

December  1-26. 


Discharge  in  second-feet. 


Maximum. 


The  period 


Minimum. 


13, 570 

3,780 

7,622 

3,700 

3,822 

2,820 

2,645 

1,090 

1,288 

710 

1,450 

610 

1,330 

760 

1,330 

430 

1,480 

470 

Mean. 


7,410 
5,446 
3,341 
1,817 

938 
1,020 
1,021 

893 
1,059 


Run-off. 

Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

411,500 

1.34 

1.40 

334,900 

.986 

1.14 

198,800 

.605 

.675 

111,700 

.329 

.379 

57,680 

.170 

.196 

60,690 

.185 

.20t5 

62,  780 

.185 

.  2\'\ 

53, 140 

.162 

.181 

54,610 

.192 

.186 

1,346,000 

RABB    ANDl 
HOYT. 
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PEMBINA   RIVER  NEAR  NECHE,  N.   DAK. 

This  station  was  established  April  29,  1908,  by  F.  E.  Weymouth, 
assisted  by  E.  F.  Chandler.  At  this  time  a  temporary  gage  was  put 
in.  The  permanent  gage  was  installed  by  E.  F.  Chandler  May  18, 
1903.  It  is  located  at  the  Great  Northern  Railway  bridge,  two-thirds 
of  a  mile  north  of  the  railroad  station  at  Neche,  N.  Dak.  The  gage  is 
near  the  northeast  corner  of  sec.  36,  T.  164  N.,  R.  64  W.  It  consists 
of  two  sections  of  1  by  6  inch  plank  painted  white  and  divided  into 
feet  and  tenths.  The  lower  section,  reading  from  0  to  5  feet,  is 
driven  2  feet  into  the  bed  of  the  stream,  and  has  its  upper  end 
spiked  to  the  bridge  abutment  timbers  on  the  left  bank.  The  upper 
section,  reading  from  5  to  24  feet,  is  spiked  to  the  bridge  pier  on 
the  right  bank.  It  is  read  once  each  day  by  P.  J.  Horgan.  Dis- 
charge measurements  are  made  from  the  single-span  highway  bridge, 
4<X)  feetT)elow  the  gage.  The  initial  point  for  soundings  is  a  point 
on  the  downstream  hand  rail  3  feet  from  its  right  end.  The  bridge 
crosses  the  river  obliquely.  To  take  this  fact  into  account,  the  hand 
rail  has  been  divided  into  intervals  of  10.4  feet.  This  is  equivalent 
to  10-foot  intervals  of  a  cross  section  normal  to  the  direction  of  the 
current.  The  channel  is  straight  for  100  feet  above  and  below  the 
station.  Both  banks  extend  about  20  feet  above  the  zero  of  the  gage. 
They  are  not  liable  to  overflow  except  at  exceptionally  high  stages. 
The  right  bank  is  densely  wooded  and  the  left  bank  is  covered  with 
brush.  The  bed  of  the  stream  is  composed  of  sand  and  of  mud,  in 
which  there  are  some  sunken  snags.  The  bed  may  change  slightly. 
About  one-third  of  a  mile  below  the  gage  there  is  a  loose-rock  dam 
4  feet  high.  This  raises  the  water  1  or  2  feet  at  the  bridge,  but,  as 
the  dam  is  not  tight,  the  water  may  fall  at  low  stages.  Bench  mark 
No.  1  is  the  top  of  the  horizontal  timber  on  the  upstream  side  of  the 
right  pier,  near  the  gage.  It  is  marked  with  brass-headed  nails,  and 
has  an  elevation  of  23.70  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  the  west  rail  of  the  track  at  the  rail  joint  at  the  crossing  about 
550  feet  south  of  the  gage.  Its  elevation  is  26.54  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  3  is  a  spike  driven  in  the  north  face  of 
the  telephone  pole  inside  the  fence  in  the  field  west  of  the  track  and 
about  550  feet  south  of  the  gage.  It  is  about  li  feet  above  the 
ground  and  has  an  elevation  of  24.28  feet  above  the  zero  of  the  gage. 
The  elevation  of  the  top  of  the  12  by  12  inch  timber,  to  which  the  low- 
water  gage  is  fastened,  is  4.93  feet.  The  elevation  of  the  zero  of  the 
gage  above  sea  level,  as  determined  by  hand  level  from  the  railroad 
station  at  Neche,  N.  Dak.,  is  815  feet.  The  drainage  area  of  Pembina 
River  at  this  station  is  2,800  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr:,  district  hydrographer. 
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Discharge  mewsureineiits  of  Pembina  Hirer  near  Neche^  N.  Dak.,  in  1904- 


Date. 


Hydrographer. 


April  18  . . 
April  26  . . . 
May  23.... 

Junes 

July  9 

August  16.. 
October  17. 


R.  Richards... 

do 

do 

E.  C.  Murphy. 
R.  Richards... 

do 

L.  L.  Wilcox . 


Width. 


Feet. 


Area  of 
section. 


86 
92 
96 
86 
79 
72 
70 


Sq.  feet, 
634 
1,494 
909 
837 
488 
299 
274 


Mean 
velocity, 


Ft,  per  sec. 
1.93 
2.14 
2.45 
2.12 
1.99 
1.22 
.91 


Ga«e 
height. 

Dis- 

chaife. 

Feet. 

Src/frf. 

11.85 

1.227 

18.12 

3,198 

13.28 

2,230 

12.04 

1,778 

8.51 

971 

5.70 

363 

5.22 

249 

Mean  daily  gage  height,  in  feet,  of  Pembina  River  near  NecJie,  N.  Dak.,  for  1904. 


Day. 

Jan  .a 

Feb. 

Mar. 

Apr. 

May. 

June. 

10.2 

9.9 

9.9 

9.9 

14.0 

13.8 

13.3 

12.0 

11.0 

11.8 

13.8 

15.2 

15.3 

14.0 

July. 

Aug. 

Sept. 

5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.4 
5.4 
5.4 
5.3 
6.8 
5.4 
5.4 
6.5 
5.5 
5.5 
6.6 
6.5 
5.4 
5.4 
5.3 
5.2 
5.1 

Oct 

Nov. 

Dec. 

1 

20.7 
20.9 
20.7 
20.3 
19.9 
19.3 
18.6 
18.0 
17.4 
16.8 
16.4 
16.0 
16.5 
16.9 
17.6 
17.7 
16.3 
15.4 
14.6 
14.1 
13.9 
13.3 
13.3 
13.0 
12.5 
12.0 
11.8 
11.4 
11.1 
10.8 
10.5 

8.1 

7.9 

8.9 

16.2 

16.0 

11.8 

9.7 

9.6 

8.6 

8.0 

7.8 

7.6 

7.6 

7  B 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
.    iB.O 
6.0 
5.9 
5.9 
5.8 
5.8 
5.8 
5.8 
5.8 
5.7 
5.7 
6.7 
5.9 
5.9 
5.9 
5.9 
5.8 
6.7 
6.7 
5.6 
5.5 
5.6 
5.6 

5.0 
6.0 
6.0 
5.0 
6.0 
5.0 

5.0 
5.0 

2 

! 

8 

5.0 

4 :..;.... 

i 1 

3.7 

8.8 

4.0 

4.5 

5.0 

b7.0 

9.3 

9.4 

10.0 

11.7 

12.2 

13.5 

13.8 

12.9 

11.8 

12.4 

15.3 

16.2 

16.8 

17.0 

17.8 

18.0 

18.2 

18.2 

18.3 

19.0 

19.7 

5.0    ... 

6 

1 
t 

6.0 

6 ' 

fin 

7 ' 

5.0        5.0    

8 

5.0  !      5.0    

9 ' I 

5.0 
6.0 
6.0 
5.0 
5.0 
5.0 
6.0 
5.0 
5.0 
5.1 
6.2 
5.2 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
6.3 
5.2 

5.0    

10 

5.0  ' 

11 

5.0  ' 

1, i L.....L^^ 

5.0  ; 

13 ' 

1 

5.0    

14 

4.9    ..     . 

15 ' 

12.8        7.0 
12. 0        6-9 

4.9    

16 

4.8    

17 

11.3 
10.5 
10.4 

6.9 
6.9 
6.8 

4.7    

18 

4.6  ' 

1 
19 

4.5    

20 ' 

•    •    •   •   •   a    • 

9.7  ;      6.8 

9.5  i      6.8 

18,1  1  ■    6  8 

4,5    

21 

1 

4.5    

22 

1 

4.5    

23 

1 

13.2 
13.4 
12.7 
11.1 

6.7 
6.5 
6.2 
6.0 

4. 5    

24 

4.5    

25 

4.5    

26 

4.5    

27 

1 

10.3        6.0 
9.1         6.0 
8. 4         5- 9 

'">  i 

28 

1              1 
29 ■ 

5.1 
5.0 
5.0 

30 

8.3 

6.0 
6.0 

31 

.......  ...... 

ve. 

aRr 

?er  froz 

en  Jam 

iary  1  to  April 

8  and  ] 

Noveml 

>er27  t< 

>  Dccen 

iber31, 

incloai 

b  Ice  broken  up. 
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MisceUaneous  measuremeiitJi  in  the  Hudson  Bay  drainage boMn  (iSt.  Mary  River  euhdroinage 

basin)  in  1904. 

[Under  the  direction  of  C.  C.  Babb,  digtrict  engineer,] 


IXate. 


Jul  V  12 
Jaly  30 


Stream. 


St.  Mary  canal 
do 


Locality. 


Kimball  ward,  Alta 
do 


Area  of     Mean  ve- ,  n^^v- »<> 
section.       locity.     »*'»<'h*rgre. 


Sq./eet. 

Pi.prr8ec. 

Sec.-/eet. 

71 

2.35 

167 

68 

2.37 

161 

MEN^TESOTA  KIVER  DRAINAGE  BASIN. 

Minnesota  River  rises  in  Bigstone  Lake,  which  forms  part  of  the 
boundary  between  South  Dakota  and  Minnesota.  The  river  flows  in 
a  southeasterly  direction  to  the  city  of  Mankato,  in  the  northern  part 
of  Blue  Earth  County,  where  it  makes  an  abrupt  turn  to  the  north 
and  continues  in  a  northerly  and  northeasterly  direction,  entering  Mis- 
sissippi River  at  a  point  midway  between  Minneapolis  and  St.  Paul. 

The  course  of  this  river  is  generally  marked  by  wide  bottom  lands. 
It  has  a  sluggish  current,  affording  few  opportunities  for  the  develop- 
ment of  water  power.  The  United  States  Geological  Survey  main- 
tains a  gaging  station  at  Mankato,  below  the  junction  of  Blue  Earth 
River,  mainly  for  the  study  of  the  sewage  disposal  of  the  city  of 
Mankato,  and  for  the  purpose  of  ascertaining  the  run-off  in  the 
southern  part  of  Minnesota. 

MINNESOTA  RTVER  ABOVE  MANKATO,  MINN. 

This  station  was  established  May  20,  1903,  by  E.  Johnson,  jr., 
assisted  by  W.  R.  Hoag.  It  is  located  at  Sibley  Park,  1  mile  below 
the  highway  and  railroad  bridges  across  Blue  Earth  River  and  li 
miles  above  the  city  bridge  in  Mankato.  The  drainage  area  above 
the  station  is  about  13,400  square  miles.  Blue  Earth  River  joins  the 
Minnesota  about  500  feet  above  the  station.  The  gage  is  a  vertical 
timber,  divided  into  feet  and  tenths,  fastened  to  a  post,  which  is  driven 
into  the  river  bed  a  few  feet  from  the  right  bank.  It  is  read  once 
each  day  by  George  E.  Blake.  On  February  4,  1904,  a  new  ^\-inch 
galvanized  cable  was  stretched  across  the  river  between  trees  on  the 
banks.  The  old  i-inch  wire  cable  from  which  measurements  were 
previously  made  was  left  undisturbed  and  will  be  used  as  a  tag  line. 
The  new  cable  is  wound  with  heavy  wire  every  25  feet.  The  first 
point  at  which  wire  is  wound  is  17.34  feet  from  the  tree  to  which  the 
cable  is  attached.  Discharge  measurements  are  made  from  a  small 
rowboat  running  on  this  cable.  The  initial  point  for  soundings  is  a 
spike  in  the  base  of  the  willow  tree  to  which  the  small  cable  is  attached 
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on  the  right  bank;  it  is  about  15  feet  from  the  top  of  the  bank.  The 
channel  is  straight  for  1,000  feet  above  and  2,000  feet  below  the  station. 
The  current  velocity  is  moderate,  though  somewhat  sluggish  near  the 
banks  at  low  stages.  The  width  of  the  channel  is  about  300  feet  at 
low  water  and  about  350  feet  at  high  stages.  The  right  bank  is  low^ 
and  liable  to  overflow  for  a  distance  of  50  to  75  feet  from  the  gage. 
The  left  bank  is  a  steep,  rocky  bluff.  The  bed  of  the  stream  is  com- 
posed of  sand,  gravel,  and  blue  earth,  and  may  shift  somewhat  at  high 
water.  There  is  but  one  channel  at  all  stages.  The  bench  mark  is  on 
a  20-inch  cottonwood  tree  on  the  right  bank,  a  short  distance  above 
the  station  and  about  30  feet  from  the  water's  edge.  Its  elevation  is 
14.78  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Minnesota  River  above  MankaiOj  Minn.f  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Sq./eet. 
1,133 

2,004 

1,039 

773 

614 

616 

498 

Mean 
velocity. 

G&ge 
height 

Dis- 
charge^ 

January  17 

April  21 

June  28 

E.  Johnson,  jr 

E.F.  Chandler 

do 

Feet. 
365 

302 

286 

282 

270 

270 

220 

Ft.peracc.      Feet. 
0.51  '       2.30 
2.45  i      6.48 
2.09  1      3.74 
1.  41          2  70 

580 
4,909 
2.172 

July  26 

August  31 

R.  Richards         / 

1,09*J 

do 

.89 

1.08 

.63 

2.09 

2.24 

a2.20 

548 

October  18 

December  30 

E.F.  Chandler 

R.  Richards 

665 
315 

a  Gage  height  of  under  surface  of  ice  =  1.70. 
Mean  daily  gage  Jieightf  in  feetj  of  Minnesota  River  above  Mankato^  Minn. ,  for  1904. 


Day. 


1. 

2. 

8. 

4. 

6. 

6. 

7. 

8 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 


3.10 
8.10 
2.10 
2.90 
2.85 
2.70 
2.50 
2.40 
2.35 
2.30 
2. 25 
2.25 
2.20 
2.20 
2.15 
2.15 
2.10 
2.10 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


Mar. 

Apr. 
6.20 

May. 

June. 

July. 
3.50 

2.00 

6.40 

8.45 

2.00 

5.10 

6.15 

3.50 

3.40 

2.00 

4.95 

6.00 

8.60 

3.35 

2.00 

4.90 

5.80 

8.&5 

3.30 

2.00 

4.90 

5.60 

4.80 

3.25 

2.10 

4.80 

5.65 

4.90 

8.20 

2.20 

4.70 

5.70 

4.20 

8.10 

2.30 

4.60 

5.60 

4.20 

3.05 

2.45 

5.60 

5.50 

4.25 

3.00 

2.40 

6.70 

5.40 

4.25 

3.10 

2.50 

7.60 

5.30 

4.25 

3.10 

2.60 

8.30 

5.10 

4.20 

3.00 

2.70 

8.30 

5.00 

4.15 

8.00 

2.80 

8.10 

4.90 

4.10 

8.00 

2.90 

7.85 

4.70 

4.00 

2.90 

3.00 

7.60 

4.60 

8.80 

2.80 

8.00 

7.40 

4.50 

8.70 

2.70 

fcS.lO  1 

7.10 

4.85 

8.70 

2.70 

Aug. 


2.76 
2.70 
2.60 
2.60 
2.45 
2.40 
2.35 
2.35 
2.50 
2.55 
2.50 
2.40 
2.40 
2.30 
2.80 
2.30 
2.80 
2.26 


2.10 
2.40 
2.55 
2.40 
2.40 
2.35 
2.30 
2.30 
2.80 
2.20 
2.20 
2.20 
2.15 
2.10 
2.10 
2.10 
2.10 
2.00 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 


2.  GO 
2.55 
2.55 
2.55 
2.50 
2.50 
2.50 
2.45 
2.45 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.80 
2.80 


;    2.15 

2. 15 

2.15 

:  «2.10 

;     2.10 

2.10 

2.10 

2  10 

2.10 

'     2.10 

■     2.10 

2.10 

2.10 

2.10 

2.00 

2.00 

2.00 

2.00 

a  River  frozen. 


b Ice  unbroken. 


BABB    AND~1 
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WAPSIPINICON    RIVEH   DRAINAGE   BASIN. 


55 


Mean  daily  gofff  height,  in  fe^iy  of  Minnesota  River  aftove  MankaU),  Minn.t  for  1904 — 

Continued. 


Day. 


Jan.  I  Feb.  '  Mar.     Apr.  I  May.    June.    July.  ;  Auir.     Sept. 


I 


19 2.10 

20 2.00 

21 1  2.00 

22 ■  2-00 

23 2.00 

21 1  2.00 

26 2.00 

26 1  2.00 

27 2.00 

2S I  2.00 

29 2.00 

30 '  2.00 

SI 2.00 


I     — 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


3.10 
4.00 
4.10 
4.20 
4.30 
4.50 
4.60 
4.70 
5.00 
5.10 
.5.20 
5.20 
5.25 


6. 
6. 
6. 
6. 
7. 
7. 
7. 
7. 
/. 
7. 
6. 
6. 


90 
70 
50 
70 
10 
40 
40 
30 
30 
10 
80 
65 


4.20 
4.15 
4.10  I 
4.00  I 
3.95  1 
3.90  I 
3.»0  ; 
3.80  I 
3.70  I 
3.65  I 
3.60  I 
3. 55  I 
3.50  I 


3.60 
3.60 
3.55 
3.50 
3.45 
3.50 
3.55 
3.75 
8.80 
3.75 
3.70 
3.60 


I 


2.70 
2.60 
2.60 
2.65 
2.60 
2.50 
2.50 
2.70 
2.65 
2.60 
2.60 
2. 75 
2.80 


I 


2.25 
2.20 
2.20  j 
2.20  I 
2.15  j 
2.10  I 
2. 10  I 

2.00 ; 

2.00  I 
2.00 
2.00  I 
2.00  ' 
2.00 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


Oct. 

2.30 
2.55 
2.70 
2.80 
2.85 
2.80 
2.80 
2.76 
2.70 
2.70 
2.70 
2.70 
2.65 


Nov. 

2.30 
2.80 
2.30 
2.30 
2.80 
2.30 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 


Dec. 


2.00 
2.00 
1.80 
1.80 
1.80 

i.ao 

1.80 
1.80 
1.80 
2.20 
2.20 
2.20 
2.20 


WAPSIPIXICON  Rl^T^R  I>RATXAGE  BASIN. 

Wapsipinicon  River  rises  in  Mower  County,  Minn.,  and  flows 
southeast,  entering  the  Mi.ssissippi  near  Shaflfton,  Scott  County,  Iowa. 
There  are  numerous  small  power  sites  on  this  stream  at  Toronto, 
Oxford  Mills,  Newport,  Anamosa,  Central  City,  Troy  Mills,  Quasque- 
ton,  Independence,  and  Littleton.  At  sevei'al  of  these  points,  notably 
at  Anamosa,  there  are  good  opportunities  for  building  dams. 

The  river  is  generally  fairly  constant  in  its  flow,  though  its  head- 
waters are  sometimes  low.  As  a  rule,  its  banks  are  fairly  high  and 
the  stream  is  well  confined.  The  United  States  Geological  Survey 
maintains  a  gaging  station  at  Stone  City. 

The  total  drainage  area  of  the  Wapsipinicon  River  is  2,304  square 
miles;  that  at  Stone  City,  where  the  United  States  (xeological  Survey 
has  its  station,  is  1,308  square  miles. 

WAPSIPINICON   RIVER  AT  STONE   CITY,    IOWA. 

This  station  was  established  August  19,  1903,  by  F.  W.  Hanna.  It 
is  located  at  the  highway  bridge  jast  above  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  bridge  and  near  the  Dearborn  stone  quarry. 
There  is  a  dam  at  Waubeck,  4  miles  above  the  station,  and  another 
at  Anamosa,  the  same  distance  below.  A  standard  boxed  chain  gage 
is  attached  to  the  guard  rail  on  the  upstream  side  of  the  bridge.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  36.4 
feet.  The  gage  is  read  once  each  day  by  Frank  Dearborn.  Discharge 
measurements  are  made  from  the  two-span  Pratt  truss  highway  bridge, 
which  has  a  length  of  225  feet.  The  initial  point  for  soundings  is  the 
end  of  the  lower  chord  on  the  upstream  side  of  the  bridge  at  the  left 
bank.  The  channel  is  straight  for  about  400  feet  above  and  below  the 
station,  at  which  points  the  river  makes  abrupt  turns.     Both  banks 
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are  high  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is  of 
solid  rock  and  sand  and  is  permanent.  The  channel  is  broken  by  one 
pier,  and  the  current  velocity  is  moderate.  Bench  mark  No.  1  is  the 
east  end  of  the  south  rail  west  of  the  first  switch  east  of  the  railroad 
station  at  Stone  City.  Its  elevation  is  815.08  feet  above  sea  level  and 
38.76  feet  above  gage  datum.  Bench  mark  No.  2  is  a  cross  on  the 
northwest  corner  of  the  middle  pier  of  the  highway  bridge  at  which 
the  station  is  located.  Its  elevation  is  31.09  feet  above  gage  datum 
and  807.42  feet  above  sea  level.  The  center  of  the  gage  pulley  is  at  an 
elevation  of  35.58  feet  above  gage  datum  and  811.91  feet  above  sea  level. 
The  top  of  the  lower  chord,  upstream  side,  at  the  first  cross  girder  east 
of  the  pier  is  31.75  feet  above  gage  datum.  The  elevations  of  the 
bench  marks  above  sea  level  have  been  determined  by  Chicago,  Mil- 
waukee and  St.  Paul  Railway  levels.  During  the  spring  of  1904  a  new 
railroad  bridge  was  erected  100  feet  below  the  station.  The  two  new 
piers  of  the  bridge  changed  the  station  conditions  to  such  an  extent 
that  the  measurements  prior  to  June  7  are  not  comparable  to  those  for 
the  remainder  of  the  year. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  jneasurenients  of  Wapsipinicon  River  at  Stone  Ciiy^  lowa-^  in  1904. 


Date. 


January  14  « 


Hydrographer. 


F.  W.  Hanna 


March  16  * do 


April  20 
May  26. 
June  7  . 


do 


Ilauna  and  Johnson , 
F.  W.  Hanna 


July  12 do 

August  16 do 

September  6 do 


October  22... 
November  12 


E.  Johnson,  jr 

F.  W.  Hanna  . 


I 


Width. 


Feet. 
125 
158 
139 
139 
139 
139 
131 
137 
136 
132 


Area  of 
section. 


Sq./eti. 
190 

342 

486 

436 

509 

384 

248 

295 

296 

226 


Mean 
velocity. 


Ft.  per  tec. 
0.50 

1.60 

1.32 

.64 

1.11 

.98 

.44 

.61 

.53 

.41 


n  River  frozen.    Gage  height  to  under  Hurface  of  ice. 
b  Ice  conditions. 


G 
heig 


SJt    I  Diiichanre. 


FeeL 
1.54 

4.60 

3.70 

3.30 

3.80 

3.31 

2.36 

2.72 

2.68 

2.44 


Secand-fert. 
96 

547 

641 

281 

567 

377 

108 

180 

156 

93 


BABB  AXD"] 
HOYT.       J 


WAPSIPINICON   RIVEB.  DRAINAGE   BASIN. 
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Mean  daily  gage  height^  infeet^  of  Wapaipinicon  River  at  Stone  City,  Iowa,  for  1904* 


alee  14  inches  thick. 

b  Measured  to  water  nmnlDg  over  ice. 

cloe  16  to  24  inches  thick. 

dice  8.5  inches  thick. 

« Ice  18  inches  thick. . 

/Ice  broken  up. 

Q  Ice  3.6  inches  thick. 

NoTK.— <}age  heights  to  surface  of  water. 


Alee  16  inches  thick. 

<Ice  about  16  inches  thick. 

ilce  5.5  inches  thick. 

kice  breaking  up. 

I  Ice  went  out 

M  Ice  10.5  inches  thick. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

2.32 
2.42 
2.50 
2.42 
2.60 
2.70 
2.75 
2.80 
2.70 
2.64 
2.60 
2.58 
2.57 
2.52 
2.54 
2.61 
2.48 
2.48 
2.43 
2.43 
2.40 
2.86 
2.40 
2.38 
2.46 
2.48 
2.48 
2.53 
2.48 
2.46 

Oct 

2.40 
2.36 
2.40 
2.43 
2.46 
2.46 
2.48 
2.46 
2.76 
2.68 
2.51 
2.48 
2.46 
2.46 
2.46 
2.56 
2.81 
2.76 
2.76 
2.74 
2.71 
2.68 
2.70 
2.68 
2.65 
2.60 
2.56 
2.60 
2.48 
2.48 
2.48 

Nov. 

Dec. 

1 

2 

(«)  

b4.58 
4.65 
4.92 
5.57 
6.92 

r5.8 
5.7 
6.0 
4.9 
4.9 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
6.0 
5.38 

fc6.45 
7.66 

(9.60 
7.76 
7.70 
7.95 
8.70 

10.05 

11.70 

11.45 
9.56 
6.75 
6.16 

6.62 
6.27 
4.97 
4.47 
4.32 
4.15 
4.10 
4.32 
4.58 
4.82 
4.92 
4.62 
4.27 
4.12 
4.02 
4.00 
3.96 
8.92 
8.82 
8.70 
8.66 
3.60 
3.55 
8.62 
4.06 
4.62 
4.96 
4.86 
4.68 
4.25 

8.90 
8.76 
8.68 
8.63 
8.67 
8.48 
8.56 
8.60 
8.68 
3.68 
3.48 
3.43 
3.68 
8.78 
8.66 
8.56 
3.40 
8.33 
3.80 
8.80 
3.25 
8.25 
8.20 
8.16 
3.40 
3.50 
8.56 
4.65 
6.50 
6.46 
J6.06 

5.06 
4.65 
5.45 
4.96 
4.10 
8.95 
8.90 
8.90 
8.86 
3.60 
8.46 
8.87 
8.80 
8.22 
8.15 
8.27 
8.20 
3.20 
8.20 
8.15 
8.70 
8.70 
8.60 
8.50 
8.45 
8^50 
3.45 
3.86 
8.80 
8w85 

».80 
8.30 
8.45 
8.60 
8.40 
8.76 
8.90 
8.76 
8.60 
8.46 
8.40 
8.80 
8.27 
8.26 
8.20 
8.10 
8.02 
8.00 
2.96 
2.90 
2.87 
2.82 
2.78 
2,75 
2.72 
2.80 
2.76 
2.70 
2.68 
2.65 
2.60 

2.56 
2.62 
2.60 
2.46 
2.42 
2.40 
2.87 
2.85 
2.32 
2.30 
2.40 
2.42 
2.65 
2.48 
2.45 
2.40 
2.88 
2.40 
2.48 
2.45 
2.52 
2.64 
2.48 
2.40 
2.40 
2.36 
2.30 
2.28 
2.42 
2.40 
2.85 

2.48 
2.46 
2.46 
2.48 
2.46 
2.48 
2.46 
2.42 
2.41 
2.36 
2.32 
2.36 
2.88 
2.85 
2.35 
2.40 
2.56 
2.52 
2.44 
2.42 
2.40 
2.42 
2.46 
2.50 
2.52 
2.56 
2.50 
2.36 
2.18 
2.15 

2.18 
2.26 

3 

1 

2.26 

4 

C2.6 
2.9 

b4.8 

/4.7 
4.8 
4.2 
4.1 
4.0 
8.9 

<3.9 
3.8 
3.7 
8.7 
3.6 

(*) 

5 

6 L 

7 

92.23 

8 

2.4 

9 

10 

11 

12 

(*) 

13 

14 

2.8 

/2.28 

15 

16 

•••*•*• 

17 

(*) 

18 

19 

20 

8.6 
8.6 

21 

2L8 

m2.4 

22 

28 

24 

(<') 

» 

26 

8.6 
3.6 
4.40 
8.70 

27 

28 

29 

80 

2.6 

»2.2 

31 
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Rating  table  for  Wapsipinicon  River  at  Stone  City,  Iowa,  from  June  7  to  December  SJ,  1904. 


Discharge. 

1 
height. 

Second-feet. 

Feet. 

50 

\    2.80 

73 

2.90 

97 

3.00 

122 

;    3.10 

148 

i    3.20 

175 

1    3.30 

I 

I 

Discharge. 

Gage 
height. 

1 

Second-feet. 

I^et. 

203 

3.40 

232 

3.50 

262 

3.60 

294 

3.70 

327 

3.80 

362 

3.90 

DLschaige. 

Gage 
height. 

Second-feet. 

Feet. 

398 

4.00 

436 

4.10 

476 

4.20 

518 

563 

* 

610 

Diacbai^ge. 

Second-/e^ 
660 
712 
766 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  ia  based  upon 
6  discharge  measurements  made  during  1904.  It  is  well  defined  between  gaire 
heights  2.40  feet  and  3.80  feet.  The  table  has  been  extended  beyond  these  limite. 
(See  note  in  station  description. ) 

Estimated  monthly  dijicharge  of  Wap»ipinicon  Rii^er  at  Stone  Ci^i,  Iowa,  for  J904. 

[Drainage  area,  1,806  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


June  7-30 

July 

August . . . 
i^>eptember 
October  .. 
Kovember 


610 
610 
135 
203 
206 
135 


Minimum. 


310 

148 
68 
78 
87 
39 


Mean. 


420 
313 
102 
125 
138 
102 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.321 

0.286 

.239 

.276 

.078 

.090 

.096 

.107 

.106 

.122 

.078 

.087 

IOWA  RIVER  DRAINAGE  BASIN. 

Iowa  River  rises  in  the  north-central  part  of  Iowa,  flows  in  a  south- 
easterly direction,  and  joins  Mississippi  River  about  30  miles  above 
Burlington.  Its  chief  tributary  is  Cedar  River,  which  rises  in  Minne- 
sota and  flows  into  the  Iowa  about  50  miles  above  the  ]atter's.mouth. 

The  total  drainage  area  of  Iowa  River  is  12,410  square  miles,  4,470 
square  miles  of  this  being  tributary  to  it  above  its  junction  with 
Cedar  River  at  Columbus  Junction.  Its  drainage  areas  at  Marshall- 
town  and  Iowa  City  are,  respectively,  1,463  and  3,317  square  miles. 
Cedar  River  drains  7,597  square  miles  above  its  union  with  Iowa 
River  and  6,317  square  miles  at  Cedar  Rapids. 

The  chief  power  plants  in  the  Iowa  River  drainage  basin  are  at 
Iowa  City,  Marshalltown,  Cedar  Rapids,  Waterloo,  and  Cedar  Falls, 
From  the  standpoint  of  power  development  the  Iowa  River  system  is 
important. 
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During  1904  stations  have  l)een  maintained  on  Cedar  River  at  Cedar 
Rapids,  Iowa,  and  on  Iowa  River  at  Iowa  City,  Iowa. 

IOWA   RTVER  AT   IOWA   CITY,  IOWA. 

This  station  was  established  June  1,  1903,  by  F.  W.  Hanna.  At 
that  time  a  chain  gage  was  installed  on  the  county  bridge  directly 
west  of  the  State  University  grounds.  On  September  15,  1903,  the 
standard  boxed  chain  gage  was  substituted  for  the  gage  which  was 
first  established  and  made  to  read  the  same,  with  the  same  length  of 
chain  from  the  end  of  the  weight  to  the  marker.  This  length  is  24.43 
feet.  On  June  8,  1904,  the  length  of  the  weight  and  chain  to  the 
marker  was  changed  to  26.48  feet,  the  gage  datum  remaining  the 
same.  The  gage  is  read  twice  each  day  by  Arthur  G.  Smith.  Dis- 
charge measurements  are  made  from  the  upstream  side  of  the*  two- 
span  highway  bridge  at  the  foot  of  Burlington  street,  about  1,000  feet 
below  the  bridge  at  which  the  gage  is  located.  The  initial  point  for 
soundings  is  the  inner  face  of  the  right  abutment,  located  at  the  west 
end  of  the  bridge,  and  is  marked  zero  on  the  bridge  floor.  The  bridge 
is  not  quite  at  right-angles  with  the  direction  of  the  current.  The 
channel  is  straight  for  about  1,600  feet  above  and  below  the  station. 
The  channel  is  316  feet  wide  between  abutments,  and  is  broken  by 
one  pier.  The  bed  of  the  stream  is  of  soft  material,  except  near  the 
bridge  pier,  and  is  slightly  shifting.  The  right  bank  is  high  and 
somewhat  rocky  and  not  liable  to  overflow.  The  left  bank  does  not 
overflow,  owing  to  the  road  embankment.  Both  banks  are  covered 
with  willows  above  ordinary  high-water  mark,  which  wjill  interfere 
with  flood  measurements.  Bench  mark  No.  1  is  on  the  top  stone  just 
north  of  and  against  the  northwest  railing  post  of  the  bridge  at  which 
the  gage  is  located.  Its  elevation  above  gage  datum  is  22.67  feet,  and 
above  the  city  datum  is  64.72  feet  and  672.06  feet  above  sea  level. 
The  city  bench  mark  used  for  reference  is  on  the  north  side  of  the 
base  of  a  maple  tree,  one  block  east  and  one  block  and  40  feet  south 
of  the  bridge  at  which  the  gage  is  located.  The  elevation  of  this 
bench  mark  is  22.53  feet  above  gage  datum,  64.58  feet  above  the  city 
datum,  and  671.92  feet  above  sea  level.  The  elevation  above  sea  level 
was  obtained  from  the  levels  of  the  Chicago,  Kock  Island  and  Paciflc 
Railway.  The  bottom  of  the  top  hand  rail,  just  above  the  pulley 
center,  has  an  elevation  of  26.73  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 


60 


STREAM   MEASUREMENTS   FOR  1904,  PART   VIT.       •    fNo,  130. 


Ditcharge  measuremenU  of  Iowa  River  at  Iowa  City,  Iowa,  in  1904- 


Date. 


January  15  « 
April  20.... 


Hydrographer. 


F.  W.  Hanna 
do 


May  27 ;  Johnson  and  Hanna. . 


Junes 

July  12 

August  17 do 

September  7  . . . ' do 


F.  W.  Hanna 
....do 


October  21... 
November  13 


E.  Johnson,  jr 

F.  W.  Hanna . 


Width. 


Area  of 
section. 


Feet, 
162 
211 
187 
213 
188 
165 
183 
159 
162 


Sq.feet. 
460 
980 
817 
1,051 
833 
567 
754 
490 
492 


Mean 
velocity. 


Fi.perBec. 

0.38 

1.53 

1.11 

1.59 

1.24 

.57 

1.04 

.40 

.37 


Oage 
heiSit 


-1.54 

1*.30 

:37 

1.59 

.46 

-1.26 

.00" 

-1.41 

-1.46 


Dia- 
duuge. 


Sec.-Mt. 

175 

1,500 

908 

1,846 

1,033 

321 

7H4 

198 

184 


a  River  frozen. 
Mean  daily  gage  heiglU,  infeet^  of  Iowa  River  at  Iowa  City,  Iowa,  for  1904- 


Day. 

Jan.a 

Feb.a 

Mar.a 

Apr. 

1.95 

1.65 

1.65 

1.4 

1.18 

1.06 

1.0 

1.65 

1.5 

1.66 

1.72 

2.06 

1.8 

1.85 

1.7 

1.66 

1.33 

1.13 

1.13 

1.50 

2.93 

4.68 

5.28 

4.33 

1.68 

4.83 

4.28 

May. 

June. 

July. 

Au^. 

Sept. 

Oct. 

Nov. 

Dec.  6 

1 

8.26 

8.15 

3.3 

3.35 

3.7 

3.2 

2.75 

2.4 

2.1 

1.9 

1.6 

1.15 

1.1 

1.0 

0.5 

0.4 

3.15 

1.95 

2.7 

2.46 

2.26 

2.86 

2.51 

2.21 

1.96 

1.66 

1.46 

1.76 

2.16 

2.41 

1.86 

1.56 

1.86 

1.66 

1.51 

1.66 

1.39 

1.29 

1.14 

.99 

.94 

.84 

.69 

.64 

.39 

.39 

.44 

.39 

.78 

1.2 

1.6 

2.05 

2.8 

2.15 

1.9 

1.9 

1.45 

1.3 

1.46 

1.6 

1.7 
1.65 
1.46 
1.25 
1.2 
.9 
.8 
.66 
.6 
.45 
.45 
.53 
.80 
.18 
.33 
1.13 
1.23 
1.03 
.93 
1.18 
1.28 

0.96 
.97 
.76 
.65 
.55 
.50 
.55 
.46 

1.00 
.90 
.62 
.44 
.62 
.62 
.87 
.27 
.92 

-  .08 
.07 
.02 
.15 
.60 
.65 
.8 

-  .06 

-  .25 

-  .3 

-  .38 

-  .6 

-  .6 

-  .8 

-0.97 

-  .92 

-  .87 
-1.10 
-1.12 
-1.12 
-1.27 
-1.27 
-1.07 
-1.24 
-1.86 
-1.48 
-1.3 
-1.4 
-1.8 
-1.8 
-1.8 
-1.3 
-1.32 
-1.38 
-1.4 
-1.1 
-1.1 
-1.2 
-1.25 
-1.86 
-1.36 
-1.4 
-1.0 

-  .« 
-1.26 

-1.25 

-  .7 

-  .9 
-1.1 

-  .9 

-  .2 

-  .1 

-  .2 

-  .3 

-  .46 

-  .6 

-  .65 

-  .65 

-  .8 

-  .9 
-1.0 
-1.0 
-1.1 
-1.1 
-1.1 
-1.1 
-1.16 
-1.2 
-1.05 
-1.25 
-1.35 
-1.15 
-1.3 
-1.3 
-1.4 

-1.4 

-1.45 

-1.6 

-1.45 

-  1.35 

-1.8 

-1.25 

-1.85 

-1.15 

-1.2 

-1.25 

-1.25 

-1.8 

-1.8 

-1.36 

-1.3 

-1.85 

-1.25 

-1.1 

-1.26 

-1.8 

-1.45 

-1.5 

-1.5 

-1.55 

-1.8 

-1.45 

-1.85 

-1.86 

-1.46 

-1.45 

-1.45 
-1.3 
-1.4 
-1.86 
-1.88 
-1.4 
-1.8 
-1.45 
-1.3 
-1.4 
-1.6 
-1.3 
-1.45 
-1.35 
-1.5 
-1.1 
-1.4 
-1.45 
-1.2 
-1.45 
-1.3 
-1.6 
-1.5 
-1.2 
-1.6 
-1.7 
-1.5 
-1.5 
-1.6 
-1.4 

1 
1 

-1.7 

2 

—  1.8 

3 

-1.7 

4 

—l.h 

5 

3.2 

4.95 

8.0 

-1.4 

6.*. 1 

—  1.6 

7 

—1.7 

8 

-1.7 

9 

-0.27 

—1.6 

10 

—  1.6 

11 

- 

-1.7 

12 

18 



1.1 

-1.7 
—1.3 

14 

_ 

15 

IB 

-  .20   

17 

-1.6 

18 



19 

20 

.1 

21 

03.68 

22 

2.00    2.8 

.70    ..'.... ^  2.95 
.70    1  3.4 

23 

-l.}< 

24 

-1.6 

25 

7.8 

4.8 

4.4 

4.42 

3.1 

-1.7 

26 

—  1.6 

27 

.1 

28 

29 

<'4.25 

80 

rf-  .80 

2.16 

81 

2.1 

•  -1.4 

a  River  frozen  January  1  to  March  24,  inclusive, 
b  River  frozen  at  station  December  1  to  SI,  inclusive. 
c  Heavy  thaw. 

KoTl.--Oage  heights  read  to  water  surface  during  frozen  period. 


dice  21  inches  thick. 
« Ice  6  Inches  thick. 


BABB    AXD~] 
HO  XT.       J 

IOWA 

RIVER   DRAINAGE 

B.\SIN. 

6 

Rilling  tabiej'or  Iowa 

Rinr  at  louxi  ( V/y,  /</Mti,  from 

January  1  to  Ikcemlter  SI,  1904- 

Ga«e 
beiiht. 

DSflchargo. 

heixht. 

Diachargi'.  ' 

tia»e 
height. 

Diwharge. 

(tHge 
,    height. 

Discharge. 

fM.    , 

1 — 
Second-feet. 

1 

Sceatui/eet. 

Fret. 

Secowl-Jifi. 

FrH. 

Serond/eei. 

-1.70 

160 

.00 

680 

1.70 

1,780 

4.80 

4,920 

1.60 

179 

.10 

7:^  , 

1.80 

1,860 

5.00 

1 

5,160 

1.50 

199 

1         .20 

780 

1.90 

1,950 

5.50 

5,785 

—  1.40 

220 

.30 

8:^0  ' 

2.00 

2,040 

1      6.00 

6,410 

1.30 

242 

.40 

880 

2.20 

2,220 

1      6.50 

7,085 

-1.20 

266 
292 

.50 

940 

2.40 

2,400 

7.00 

7,760 

*       1.10 

.60 

1,000 

2.60 

2,580 

7.50 

8,460 

-1.00 

320 

:         .70 

1,060 

2.80 

2,780 

8.00 

9,160 

-     .90 

350 

.80 

1,120 

3.00 

2,980 

8.50 

9,885 

.80 

380  ' 

.90 

1,180 

3.20 

3,180 

1      9.00 

10, 610 

-  .70 

410  , 

1.00 

1,250 

3.40 

3,380 

9.50 

11,360 

.60 

445 

1.10 

1,320 

3.60 

3,580 

10.00 

12, 110 

.50 

480 

1.20 

1,390 

3.80 

3,800 

11.00 

13, 610 

.40 

520  , 

1.30 

1,460 

4.00 

4,020 

12.00 

15, 210 

-  .30 

560 

1.40 

1,540  1 

4.20 

4,240 

[     13.00 

16, 810 

.20 

600  ' 

1.50 

1,620 

4.40 

4,460 

!     14. 00 

18,410    . 

-  .10 

640 

1       1.60 

1,700  ' 

4.60 

4,680 

15.00 

20,010    ' 

Tlie  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
IS  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
ga^  heights  —1.40  feet  and  2.40  feet.  Two  flood  measurements  define  the  table 
above  gage  height  2.40  feet.     It  is  the  same  as  the  1903  table  above  5.0  feet. 

Estimaled  monthly  disc}iarge  of  loiva  River  at  Irmn  Ciiyy  Iowa,  for  1904. 

[Drainage  area,  8,317  nquare  miles.] 


Dincharge  in  second-feet. 


MoDth. 


March,  7  days 

April « 

May 

June 

July 

August 

September 

Otiober 

November 


Maximum. 


8,880 

5, 510 

2,840 

2,310 

1,250 

359 

640 

292 

292 


Minimum.        Mean 


2,130 
1,250 
875 
745 
380 
213 
220 
189 
160 


4,304 

2,330 

1,590 

1,395 

874 

265 

358 

233 

219 


Run-off. 


Second-feet " 
per  sauare 
mile. 


Depth  in 
inches. 


1.30 
.702 
.479 
.421 
.263 
.080 
.108 
.070 
.066 


0.338 
.783 

.470 
.303 
.092 
.120 
.081 
.074 


d  April  15  to  J 7  discharge  estimated. 
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CEDAR   RIVER   AT    CEDAR    RAPIDS,    IOWA. 

This  station  was  established  October  26,  1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.     It  is  located  near  the  city  gas  works  and 
near  the  plant  of  the  Iowa  Windmill  and  Pump  Company.     The  gage 
is  an  inclined  4  by  6  inch  timber,  graduated  to  read  to  vortical  tenths 
and  half-tenths  feet.     It  is  fastened  to  the  right  bank  by  posts  set  in 
the  ground.     It  is  read  twice  each  day  by  R.  S.  Toogood.     Discharge 
measurements  were  made  during  1903  from  a  cable  and  car  at  a  point 
just  above  the  gage.     The  points  of  measurement  are  marked  by  a 
tag  wire.     Discharge  measurements  have  been  made  since  1903  at  the 
.First  Avenue  Bridge  about  one-half  mile  upstream  from  the  gage.     At 
low  stages  the  discharge  can  be  measured  by  wading  at  the  cable. 
The  initial  point  for  soundings  at  the  cable  is  the  foot  of  the  pole 
supporting  the  cable  on  the  right  bank  of  the  river.     The  channel  is 
straight  for  800  feet  above  and  below  the  cable.     The  right  bank  is 
high  and  will  overflow' only  at  extreme  stages.     The  left  bank  is  an 
earth  embankment  and  will  seldom  overflow.     The  bed  of  the  stream 
is  rocky  and  permanent.     At  the  cable  the  cross  section  is  regular  and 
the  channel  is  about  400  feet  wide.     Bench  mark  No.  1  is  a  city  bench 
mark  at  Williams  &  Huntings  office,  on  the  north  corner  of  Fifth 
avenue  and  West  First  street.     It  is   marked  by  a  triangle  on  the 
stone  just  north  of  the  first  iron  post  from  the  corner  of  the  build- 
ing.    Its  elevation  above  sea   level,  as  determined   by  the  city  of 
Cedar  Rapids  from  levels  of  the  Northwestern  Railway,  is  746.6  feet. 
Its  elevation  above  the  zero  of  the  gage  is  23.67  feet.     Bench  mark 
No.  2  is  a  bolt  driven  into  the  masonry  foundation  of  the  east  face  of 
the  Iowa  Windmill  and  Pump  Company's  building  on  the  west  bank 
of  the  river  just  north  of  Seventh  avenue.     Its  elevation  is  740.05  feet 
above  sea  level  and  17.02  feet  above  the  zero  of  the  gage.     At  the 
First  Avenue  Bridge  the  channel  has  a  rock  and  gi^avel  bottom  and  a 
straight  course,  both  above  and  below,  for  several  hundred  feet.     It 
is  divided  into  five  parts  b}'^  the  5-span  Pratt  truss  bridge,  its  length 
from  abutment  to  abutment  being  714  feet.     The  current  is  strong 
and  direct.     The  initial  point  for  soundings  is  the  inner  upstream 
face  of  the  left  abutment,  the  measurements  being  taken  from  the 
upstream  side  of  the  bridge.     The  channel  is  straight  for  500  feet 
above  and  1,000  feet  below.     The  banks  are  high  and  not  liable  to 
overflow.     The  bed  is  rock  and  gravel  and  permanent.     The  water 
flows  in  five  channels.     For  the  purpose  of  comparing  soundings,  the 
distance  of  the  water  surface  below  the  top  surface  of  the  downstream 
hand  rail  at  1  foot  west  of  the  nineteenth  hand-rail  post  from  the  left 
abutment  is  measured. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 


BABB   A3n> 
HOTT. 


] 


IOWA  BIVER   DRAINAGE   BASIN. 


68 


Diidutrge  meafurement$<^  of  Cedar  River  at  Cedar  Rapids^  lowity  in  1904. 


I>ate. 


Uydrugrapher. 


January  14  ^  ...j  F.  W.  Uanna 

March  15  * , do 

April  19 do 

May  26 

June  7 


Johnson  and  Hanna 
F.  W.  Hanna 


July  11 do 

....do 
....do 


August  17 

September  7  . . 

October22 do 

November  12 do 


k'idth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge, 

f>H, 

Sq./eet. 

Ft.  per  see. 

Feet. 

Second-feet. 

642 

893 

1.06 

3.60 

948 

607- 

1,767 

1.92  ' 

4.60 

3,395 

603 

1,431 

2.94  . 

1 

4.25 

4,207 

577 

1,183 

1.75 

3.50 

2,068 

616 

1,718 

2.62 

4.35 

4,510 

574 

1,267 

1.84 

3.65 

2,336 

544 

893 

1.16 

3.00 

1,(M0 

571 

948 

1.03 

3.13 

1,239 

497 

674 

1.57  i 

3.00 

1,056 

529 

811 

1.08 

■ 

2.90 

875 

a  AH  measurement  made  from  bridge.  f>  Partially  frozen. 

Mean  daily  gage  heighiy  in  feet,  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1904- 


1... 

2... 
3... 
i... 

5... 

6... 

7... 

8... 

9... 
10... 
11.,. 
VI... 
1.-?. . . 
H... 
l.-i... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


Day. 


I 
Jan.  a 

1 

Feb,rt 

Mar.  b 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sept. 

Oct. 
2.75 

Nov. 
2.9 

Dec.  0 

S.7 

3.7 

4.7 

4.6 

4.1 

4.4 

8.7 

3.1 

2.9 

2.66 

1      3.8 

3.7 

4.75 

4.4 

4.0 

4.15 

3.6 

8.06 

2.96 

2.75 

2.96 

2.7 

S.9 

3.6 

4.7 

4.3 

3.9 

4.05 

3.5 

3.1 

3.0 

2.75 

2.95 

2.6 

1      ^'^ 

3.6 

4.7 

4.2  • 

3.85 

3.9 

3.56 

3.1 

3.1 

2.7 

2.95 

2.6 

'      3.8 

3.8 

4.6 

4.1 

3.8    ' 

4.1 

3.6 

3.1 

3.15 

2.8 

2.95 

2.65 

'      3.7 

4.6 

4.65* 

4.05 

3.7 

4.3 

3.55 

3.1 

3.1 

2.8 

2.95 

2.66 

3.6 

5.4 

4.6 

4.0 

3.7 

4.4 

3.56 

3.1 

3.1 

2.75 

2.9 

2.6 

1      8.7 

4.6 

4.65 

4.15 

3.8 

4.55 

3.6 

3.  as 

3.1 

2.7 

2.95 

2.6 

3.6 

4.0 

4.5 

4.3 

3.75 

4.75 

8.6 

3.1 

3.a5 

2.85 

2.9 

2.66 

:      3.6 

3.8 

4.46 

4.4 

3.8 

4.7 

3.6 

3.1 

3.0 

2.9 

2.9 

2.7 

'      3.5 

3.9 

4.45 

4.5 

3.75 

4.66 

3.65 

3.05 

3.0 

2.85 

2.9 

2.66 

3.4 

4.0 

4.55 

4.9 

3.8 

4.3 

3.6 

3.05 

2.96 

2.9 

2.9 

2.65 

8.5 

3.9 

4.55 

5.1 

3.8 

4.15 

3.6 

3.0 

2.9 

2.95 

2.86 

2.7 

3.6 

3.8 

4.65 

5.1 

3.85 

4.0 

8.65 

3.0 

2.9 

2.96 

2.9 

2.7 

3.5 

3.7 

4.6 

5.0 

3.7 

3.86 

3.7 

2.95 

2.9 

2.95 

2.9 

2.65 

3.5 

8.8 

4.45 

4.8 

3.65 

3.75 

3.65 

2.9 

2.9 

2.95 

2.85 

2.65 

3.6 

3.7 

4.55 

4.5 

3.6 

3.7 

8.6 

3.0 

3.0 

2.96 

2.85 

2.7 

3.7 

3.6 

4.4 

4.4 

3.55 

3.6 

3.55 

2.95 

2.95 

2.96 

2.96 

2.76 

3.7 

8.7 

4.5 

4.25 

3.6 

3.65  . 

3.5 

3.0 

2.9 

3.0 

2.9 

2.76 

3.6 

3.8 

4.7 

4.15 

3.46 

3.55 

3.4 

2.95 

2.9 

3.0 

2.86 

2.8 

3.6 

3.8 

4.9 

4.2 

3.45 

3.5 

3.4 

2,95 

2.85 

3.0 

2.8 

2.8 

3.6 

3.7 

5.5 

4.5 

3.4 

4.1 

3.35 

3.0 

2.  as 

2.95 

2.75 

2.75 

3.6 

3.7 

5.45 

3.95 

3.4 

4.2 

3.35 

2.95 

2.8 

2.95 

2.8 

2.8 

3.5 

3.8 

5.2 

4.0 

3.35 

4.2 

3.3 

2.9 

2.8 

2.95 

2.8 

2.76 

3.6 

3.8 

5.9 

3.3 

4.0 

3.25 

2.9 

2.85 

3.0 

2.8 

2.75 

3.6 

3.7 

6.4 

4.5 

3.55 

3.9 

3.4 

2. 8r» 

2.9 

3.0 

2.75 

2.75 

3.6 

3.8 

6.1 

4.6 

4.4 

3.85  1 

3.2 

2.9 

2.85 

8.0 

2.7 

2.8 

3.7 

3.7 

5.65 

4.4 

4.98 

3.75 

3.15 

2.85 

2. 85 

3.0 

2.7 

3.7 

4.7 

5.1 

4.8 

5.55 

3.75 

3.1 

3.0 

2.8 

3.0 

2.7 

4.8 

3.8 

4.9 

4.2 

5.1 

3.70 

3.15 

2.95 

2.75 

3.0 

2.65 

•  ••••«• 

3.7 

4.75 

4.65 

3.1 

2.95 

2.95 

3.:; 

n  River  frozen  one-half  to  two-thirds  across,  January  and  February. 

fc  River  frozen  during  greater  portion  of  month  of  March. 

<?  River  partially  frozen  December  2-27,  inclu.mve,  and  wholly  frozen  December  28-31. 

NfjTE.— Gage  heights  are  to  water  surface  during  frozen  period. 
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Rating  table  for  Cedar  River  at  Cedar  Rapids,  Iowa,  from  January  1  to  Deceember  SI,  1904- 


Gage 
height. 

Discharge. 
Second-feel. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

FetL 

Feet. 

Second-feet. 

Feet. 

FkL 

Secondrfeet. 

2.66 

600 

3.50 

1,990 

4.70 

5,690 

5.90 

10, 130     , 

2.70 

650 

3.60 

2,210 

4.80 

6,060 

6.00 

10,500 

2.75 

705 

3.70 

2,440 

4.90 

6,430 

6.20 

11,240 

2.80 

765 

3.80 

2,690 

5.00 

6,800 

6.40 

11,980 

2.85 

830 

3.90 

2,960 

5.10 

7,170 

6.60 

12,720 

2.90 

900 

4.00 

3,250 

5.20 

7,540 

6.80 

13,460 

2.95 

975 

4.10 

3,560  ' 

5.30 

7,910 

7.00 

14,200 

3.00 

1,050 

4.20 

1 

3,880 

5.40 

8,280 

7.20 

14,940 

3.10 

1,210 

4.30 

4,220 

6.50 

8,650 

7.40 

15,680 

3.20 

1,390  ' 

4.40 

4,580 

5.60 

9,020 

7.60 

16,420     , 

3.30 

1,580 

4.50 

4,950 

5.70 

9,390 

7.80 

17,160 

3.40 

1,780 

4.60 

5, 320 

5.80 

9,760 

1 

8.00 

17,900 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  upon 
22  discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  defined 
between  gage  heights  3  feet  and  7.20  feet.  The  table  has  been  extended  beyond 
these  limits.  Above  gage  height  4.4  feet  the  rating  curve  is  a  tangent,  the  difference 
being  370  per  tenth. 

Egtimated  monthly  discharge  of  Cedar  River  at  Cedgr  Rapids,  Iowa,  for  1904- 

[Drainage  area,  6.317  square  miles.] 


Month. 


April 

May 

June 

July 

August . . . 
September 
October  .. 
November 


Maximum. 


7,170 
8,835 
5,875 
2,440 
1,210 
1,300 
1,050 
975 


e  in  second-feet. 

Minimum. 

Mean. 

3,105 

4,614 

1,580 

3,079 

1,990 

3,481 

1,210 

1,938 

830 

1,051 

705 

958 

650 

913 

600 

842 

Run-off. 


Second-feet 

per  muarc 

mile. 


0.730 
.487 
.551 
.307 
.166 
.152 
.145 
.133 


Depth  in 
inches. 


0.814 
.562 
.615 
.354 
.191 
.170 
.  167 
.148 
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BE8  MOINE8  KlYEJl  DRAINAGE  BASIN. 

Des  Moines  River  rises  in  the  southern  part  of  Minnesota  and  flows 
south  and  southeast,  entering  the  Mississippi  near  Keokuk,  Iowa.  Its 
principal  tributary  is  Raccoon  River,  which  enters  the  Des  Moines  at 
the  city  of  Des  Moines.  Des  Moines  River  is  the  largest  river  of  Iowa, 
and  affords  numerous  good  opportunities  for  the  development  of  water 
power.  As  it  drains  a  large  area,  it  is  a  natural  recipient  of  the  sew- 
age of  many  towns.  The  United  States  Geological  Survey  maintained 
stations  for  a  short  time  at  Des  Moines  on  Des  Moines  and  Raccoon 
rivers.  These  were  after  a  time  discontinued  and  a  permanent  sta- 
tion was  established  .at  Keosauqua,  Iowa.  The  total  drainage  area  of 
Des  Moines  River  is  14,720  square  miles.  Its  drainage  above  the 
mouth  of  Raccoon  River  is  6,462  square  miles,  while  that  of  the 
Raccoon  at  its  confluence  with  the  Des  Moines  is  3,677  square  miles. 

During  1904  stations  were  maintained  in  Des  Moines  River  drain- 
age basin  on  Des  Moines  River  at  Keosauqua,  Iowa. 

BES  MOINES  RIVER  AT  KEOSAUQUA,  IOWA. 

This  station  was  established  May  30,  1903,  by  F.  W.  Hanna.  It  is 
located  at  the  county  bridge  one- fourth  mile  above  the  old  dam  site  and 
Government  locks.  The  standard  chain  gage  has  the  zero  of  its  scale 
1  foot  to  the  left  of  the  sixth  strut  from  the  right  end  of  the  second 
span  from  the  right  end  of  the  bridge.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  36.80  feet.  The  gage  is  read 
twice  each  daj'  by  Oscar  McCrary .  Discharge  measurements  are  made 
from  the  downstream  side  of  the  four-span  bowstring  truss  bridge, 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is 
marked  zero  on  the  hand  rail  at  the  left  bank.  This  is  the  edge  of 
the  west  abutment.  The  channel  is  straight  for  1,000  feet  above 
and  below  the  station  and  has  a  width  between  abutments  of  614 
feet,  broken  by  three  piers.  The  right  bank  is  high  and  rocky  and  is 
not  subject  to  overflow;  the  low  alluvial  bank  on  the  left  side  is  sub- 
ject to  overflow  at  extremely  high  stages.  The  bed  of  the  stream  is 
regular  in  shape  and  is  composed  of  sand  and  gravel  on  the  left  and 
of  rock  on  the  right  side,  and  is  divided  into  four  channels  by  the 
bridge  piers.  A  slight  shifting  of  the  sand  occurs  at  flood  stages. 
Bench  mark  No.  1  is  a  cross  on  the  bridge-seat  stone  at  the  northeast 
corner  of  the  right  abutment  of  the  bridge.  Its  elevation  above 
gage  datum  is  30.11  feet,  and  above  sea  levxl  is  617.06  feet,  as  deter- 
mined from  the  Iowa  Geological  Sui*vey  bench  mark  in  front  of  the 
Keosauqua  railroad  station.  Bench  mark  No.  2  is  located  on  a  rock 
c\iS  on  the  right  bank  of  the  river  south  of  the  road  leading  across 
the  highway  bridge  and  at  a  distance  of  120  feet  from  the  east  end  of 
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the  bridge.  It  consists  of  a  notch  chiseled  into  the  ledge  of  nx^k. 
Its  elevation  above  gage  datum  is  36.25  feet.  Bench  mark  No.  3  is 
located  on  the  top  of  the  guard  rail,  2  feet  east  of  the  zero  of  the  gage. 
Its  elevation  is  36.60  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measwremenU  of  Des  Afoines  River  ai  Keosavqua^  Iowa,  in  1904* 


Date. 


January  13  a  . 

March  18 

April  22 

May  28 

June  9 

July  14 

August  18 do 

September  8  . . . , do 

I     

October  20 E.  Johnson,  jr 

November  16  ..    F.  W.  Hanna 


Hydrographer. 


Width. 


F.  W  Hanna 

....do 

....do 

Johnson  and  Hanna. 

F.  W.  Hanna 

....do 


549 
567 
586 
586 
590 
571 
567 
528 
556 
556 


Area  of 
section. 


Mean 
velocity 


Oaire 
height. 


Sq.  feet,   '  Ft.  per  tec. 


919 
1,809 
2,892 
2,632 
4,006 
2,039 
1,531 
1,665 
1,453 
1,270 


0.83 
1.62 
2.69 
2.65 
3.44 
1.96 
1.20 
1.50 
.66 
.66 


FeH, 
0.12 
1.75 
3.65 
3.14 
5.25 
2.10 
1.26 
1.60 
.85 
.79 


Diflcharipe. 


Second-/rri. 
*66 
2,954 

7,  mi 

6,979 

13,760 

3, 952 

1,842 

2,497 

965 

825 


a  River  frozen. 


Mean  daily  gage  height,  in  feel,  of  Des  Moines  River  ai  Keomuqua,  Iowa,  far  1904. 


Day. 

Jan. 

Feb. 
2.1 

Mar. 

Apr. 

May. 

June. 

8.78 
4.03 
3.73 
4.58 
5.53 
5.90 
5.a'> 
5.70 
5.20 
4.55 
4.15 
3.82 
3.50 
3.20 
2.95 
2.75 
2.45 

July. 

2.25 
2.36 
2.30 
2.12 
2.20 
2.70 
2.62 
2.75 
2.58 
2.45 
2.40 
2.15 
2.08 
2.05 
2.00 
2.00 
1.95 

Aug. 

1.78 
1.65 
1.48 
1.52 
1.42 
1.38 
1.80 
1.25 
1.20 
1.18 
1.13 
1.30 
1.70 
1.72 
1.55 
1.40 
1.32 

Sept. 

1.32 
1.77 
1.67 
1.72 
1.69 
1.82 
1.77 
1.62 
1.45 
1.32 
1.28 
1.20 
1.63 
1.25 
1.10 
1.10 
,    1.02 

Oct. 

Nov. 

IK>o. 

1 

1.2 

1.5 

2.88 
2.68 
2.63 
2.43 
2.28 
2.25 
2.13 
2.38 
6.88 
6.43 
5.73 
6.28 
6.28 
5.43 
5.88 
5.13 
4.93 

6.45 
5.55 
4.90 
4.40 
4.0) 
3.80 
3.55 
3.60 
3.55 
3.35 
3.15 
3.10 
3.20 
3. 15 
3.20 
3. 15 
3.15 

2.07 

1.65 

1.82 

1.14 

1.07 

1.07 

.99 

.99 

.99 

.95 

.89 

.89 

.87 

.87 

.87 

.82 

.87 

0.87 

.87 

.87 

.79 

.77 

.74, 

.74 

.74 

.74 

.74  ' 

.69  , 

.64  ' 

.6i 

.64 

.74 

.80 

.75  : 

basQ 

2 

1.45 

8 

L90 

4 

6.82 

5 

dl.2 

0  3.8 

5.9 
5.9 

e2,2 

3.0 
/2.46 
2.96 
1.96 
1.6(5 
1.76 
1.56 
1.16 
1.56 
1.46 
1.46 

.m 

6 

.70 

7 ' 

.71; 

8 

.6S 

9 

91.15 

.65 

10 

.eu 

11 

.€2 

12 

r5.7 

k.7h 

13 

<1.15 

.65 

14 

j.GO 

15 

16 

17 

n.i5 

'•2.7 

.60 
.flO 
.60 

alee  1  foot  thick. 

f>  Frozen  two-thirds  of  way  across. 

cice  0.8  foot  thick. 

dice  1.1  feet  thick. 

e  Ice  0.9  foot  thick. 


/  Ice  broken  up. 
vice  1.25  feet  thick. 
h  River  frozen  over. 
<Ice  1.2  feet  thick, 
i  Ice  3  inches  thick. 


BABB   AND 

HOYT 


] 


DES   MOINES   RIVER   DRAIKAOE   BASIN. 
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Mntn  daily  gage  height^  in  feet,  of  l>es  MiAnet^  River  at  Keomuqiuif  /omvi,  for  1904 — 

Continued. 


i>*y. 

Jan. 

Feb. 

l^ 

1 

1 

a  2. 3 

Vi 

JO 

I>456 

21 

*?5i90 

22 

3.30 

1.7 

23 

2.40 

24 

2.00 

25 

2.40 

25 

/3.1     ' 

Ti 

{«)     ' 

a  1.5 

2S 

a  1.5 
1.5 

29 

1 

30 

2.5 

31 

(*) 

1 

Mar. 

l.TO 
3.60 
3.45 
2.80 
2.86 
2.80 
2.M 
7.36 
6.55 
4.35 
3.96 
3.38 
2.95 
2.95 


Apr. 

4.68 

4.83 

4.03 

,    3.73 

8.53 

8.85 

8.35 

«ia95 

13.15 

13.15 

12.45 

12.15 

9.90 


•lice  0.9  fcx>t  thick. 
Mce  1.2  feet  thick. 
c  Ice  broken  up. 
<f  Ice  thawed  out. 
e  Heavy  rain. 


May.  I  June.  <  July.     Aug.  I  Hept.     Oct. 


I 


2.80 
2.65 
2.60 
2.40 
2.40 
2.25 
2.20 
2.10 
2.00 
2.35 
3.30 
4.00 
4.80 
3.80 


3.15 
2.70 
2.26 
2.80 
2.12 
2.25 
2.00 
2.38 
2.15 
2.10 
2.23 
2.60 
2.40 


I 


1.75  ' 
1.65 
2.35  • 
6.70 
8.06  , 
6.55  ' 
4.66 
3.28  I 
2.57 
2.25  ' 
2.05  j 
1.85 
1.70 
2.22 


I 


1.30 
1.35 
1.50 
1.42 
1.62 

r 

1.60  • 
1.45  j 
1.42  > 
1.36  ' 
1.20 
1.15 
1.18 
1.15 
1.20 


1.00 
l.fiO 
1.35 
1.20 
1.35 
1.25 
1.25 
1.16 
1.20 
5.10 
6.60 
3.16 
2.45 


0.87 

.79 

.77 

.80 

.80 

.83 

•  nn 

1.00 

1.00 

1.00 

.92 

.87 

.87 


I 


Nov. 

4 

Dec. 

0.75 

...... 

.75 

.75 

.70 

.70 

.70 

.70 

'lO.fiO 

.70 

.70 



.70 

.70 

.70 

.72 



<.70 

/Riv 
0lce 
A  Ice 
<lce 


er  frozen  over. 
0.4  foot  thick. 
0.7  foot  thick. 
4  inches  thick. 


NoTK.— Gage  heights  during  frocen  period  to  surface  of  water. 


Riilinij  tafdefor  Iks  Moines  River  at  Keosauqua,  Iowa,  from  January  1  to  December  SI, 

1904. 


ftage 
height. 

Discharge. 

Second-Jcet.  , 

Gage 
1  height. 

Discharge. 

1 

Second-Jeet. 

Gage 
height. 

Discharge. 
Sectmd/ret. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Feft. 

Feti. 

Fed. 

0.50 

420 

1.70 

2,800 

2.9 

5,920 

4.1 

9,840 

.60 

590     ' 

1 

1.80 

3,030 

3.0 

6,220 

4.2 

10,200 

.70 

770 

1.90 

3,260 

3.1 

6,520 

4.3 

10,560 

.80 

950    ' 

2.00 

3,500 

3.2 

6,830 

(      4.4 

10, 930 

.90 

1,140 

.     2.10 

3,750 

3.3 

7,150 

4.5 

11,300 

1.00 

1,330 

2.20 

4,000 

3.4 

7,470 

4.6 

11,670 

1.10 

1,530 

2.30 

4,260 

3.5 

7,800 

4.7 

12,040 

1.20 

1,730    ' 

2.40 

4,520    1 

3.6 

8,i;w    , 

4.8 

12, 410 

1.30 

1,940 

1     2.5 

1 

4,780 

3.7 

8,460    1 

5.0 

13, 150 

1.40 

2,150 

2.6 

5,060 

3.8 

8,800 

1.50 

2,360 

2.7 

1 

5,340 

3.9 

9,140 

1.00 

2,580 

2.8 

5,630 

4.0 

9,490 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
19  dischai^e  measurements  made  during  1903  and  1904.  It  is  well  definetl  between 
ga^  heighti;  0.8  foot  and  5.2  feet.  There  are  two  flood  measurements  above  5.2  feet 
gage  height.  The  table  has  been  extended  beyond  these  limits.  Above  gage  height 
4.30  feet  the  rating  curve  is  a  tangent,  the  difference  being  370  per  tenth.  Table 
same  as  for  1903  above  2.4  feet  gage. 
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Estimated  nwrUhly  discharge  of  Des  Moines  River  at  Keosaufpia,  Io\va^  for  1904- 

[Drainage  area,  14, 290  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.  .  Minimum. 

i  <» 


March  9-31 

April 

May 

June 

July 

August 

September. 
October  . . . 
November  . 


21, 840 

43,300 

18,520 

16,480 

24,550 

2,984 

19, 070 

3, 675 

1,078 


Mean. 


1,650 
3,825 
3,500 
3,500 
2,800  ■ 
1,590  ; 
1,330 
896 
662 


6,441 
15,990 
7,566 
7,817 
6,026 
2,132 
3,305 
1,318 
833 


Run -off. 


Second  -  feet 

per  square 

mile. 


0.451 
1.12 
.529 
.547 
.422 
.149 
.231 
.092 
.058 


Depth  in 
inche^. 


0.  :tt*i 
1.25 
.61u 
.610 
.486 
.172 
.258 
.106 
.065 


MISSOURI  RIVER  DRAINAGE  BASIN. 

Missouri  River  is  formed  by  the  junction  of  Jeflferson,  Madison,  and 
Gallatin  rivers  at  Three  Forks,  Mont.  Of  its  tributaries,  Osage  River 
rises  in  the  eastern  part  of  Kansas,  flows  east,  and  enters  the  Missouri 
below  Jefferson  City,  Mo.  Big  Sioux  River  drains  the  extreme  eastern 
part  of  South  Dakota  and  flows  south  into  the  Missouri  at  Sioux  City, 
Iowa.  Niobrara  River  drains  the  extreme  northern  part  of  Nebraska 
and  flows  east  into  the  Missouri  at  Niobrara,  Nebr.  Yellowstone  River 
has  its  source  in  a  lake  of  the  same  name  in  Yellowstone  National  Park, 
from  which  it  takes  a  general  northeasterly  course  and  flows  into  the 
Missouri  near  the  Montana-North  Dakota  boundary.  Its  principal 
tributaries  are  Powder  River,  of  which  Clear  Creek  and  Piney  Creek, 
in  W^'^oming,  are  small  tributaries  near  its  headwaters,  and  the  Big- 
horn, which  drains  northeastern  Wyoming  and  of  which  the  Shoshone 
is  a  tributary.  Milk  River  rises  on  the  divide  in  the  northwestern  part 
of  Montana,  flows  northeast  into  Canada,  and  then,  with  a  general  east- 
erl}^  course,  flows  back  into  Montana,  emptying  into  the  Missouri  in 
the  northeastern  part  of  the  State.  Musselshell  River  rises  in  Meagher 
County,  in  south-central  Montana,  flows  east,  then  north  into  the  Mis- 
souri, about  100  miles  above  the  mouth  of  Milk  River.  Marias,  Teton, 
and  Sun  rivers  rise  on  the  divide  in  the  northwestern  part  of  Montana 
and  flow  east  into  the  Missouri.  Two  Medicine  Creek  is  a  tributary- 
near  its  headwaters.  West  Gallatin  River,  the  longest  fork  of  the 
Gallatin,  rises  in  Yellowstone  Park  and  flows  north  to  its  junction  at 
Three  Forks,  Mont.,  with  Madison  and  Jefferson  rivers.  Middle 
Creek  is  a  small  tributarv  of  East  Gallatin  River.     Madison  River 
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rises  in  Yellowstone  Park  and  flows  north  parallel  to  the  West  Gallatin. 
Pryor  Creek  is  a  small  tributary  of  the  Yellowstone  rising  on  the 
Crow  Reservation,  Mont.  Jefferson  River  is  formed  b}-  Beaverhead 
and  Big  Hole  rivers.  Its  tributaries  drain  extreme  southwestern 
^lontana.  Gasconade  River  rises  in  the  Ozark  Mountains  in  southern 
Misvsouri  and  flows  northeasterly  into  Missouri  River;  it  has  excellent 
water-power  facilities;  its  total  drainage  area  is  ii^46(j  square  miles, 
and  its  drainage  area  at  Arlington  is  2,725  square  miles. 

MISSOURI  RTVER  NEAR  TOWNSEND,    MONT. 

This  station  was  established  October  1,  1891,  by  the  Missouri  River 
Commission.  The  locality  is  2,504  miles  above  the  mouth  of  the  river, 
A  standard  wire  cable  gage  was  erected  on  a  county-road  bridge 
loi-ated  about  300  feet  below  the  Northern  Pacific  Railway  bridge 
across  Missouri  River  near  Townsend,  Mont.  Its  zero  is  set  at  an 
approximate  elevation  of  3,700  feet  above  sea  level,  as  determined 
from  a  primary  line  of  levels  run  under  the  direction  of  the  Commis- 
sion in  1890  from  Three  Forks  to  Fort  Benton,  Mont.,  and  starting 
from  a  bench  mark  of  the  Northern  Pacific  Railway  at  GuUatin, 
Mont.     (See  Annual  Report  of  Chief  of  Engineers,  1891.) 

The  gage  reads  from  3,785  to  3,799  feet.  A  record  of  the  daily  gage 
height  is  maintained  by  the  Department  of  Agriculture.  The  observer 
for  both  Departments  is  M.  McMahon.  A  gage  reading  of  3,786  feet 
is  taken  as  the  zero  of  the  United  States  Geological  Survey  observa- 
tions. Discharge  measurements  are  made  from  the  lower  side  of  the 
bridge,  and  distances  are  marked  on  the  guard  rail.  The  initial  point 
for  soundings  is  over  the  left  pier  on  the  lower  side  and  is  marked  on 
the  guard  rail.  The  channel  is  straight  for  300  feet  above  and  below 
the  station.  The  right  bank  is  low,  but  has  been  known  to  be  over- 
flowed but  once.  The  left  bank  is  high  and  rocky.  The  bed  of  the 
sti-eam  is  composed  of  clean  gravel  and  is  shifting.  The  channel  is 
broken  by  three  bridge  piers,  and  the  velocity  is  made  uncertain  by 
eddies  and  backwater.  The  piers  are  protected  on  the  upstream  side 
by  heaps  of  riprap  and  by  cofferdams.  These  cause  an  appreciable 
difference  in  the  elevation  of  the  water  surface  above  and  below  these 
protections.  They  cause  a  contraction  of  the  current,  which  has 
eroded  large  holes  under  the  bridge. 

The  United  States  engineers'  reference  bench  mark  is  B.  M.  10 
(Townsend),  described  as  *4ocated  on  the  right  bank  of  Missouri 
River,  about  one-half  mile  north  of  Townsend  railroad  station,  about 
one-half  mile  from  river,  measured  in  a  perpendicular  direction  to 
track,  and  about  three-fourths  mile  south  of  the  railroad  bridge  over 
Missouri  River.  It  is  about  60  feet  west  of  a  point  on  the  tiuck  30 
feet  north  of  i-ailroad  bridge  No.  392,  and  about  7  feet  west  of  rail- 
road fence.     Compass  reading  to  milepost  1121  is  318".     Marked  by 
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stone  and  pipe ;  elevation ,  3, 795. 991  feet. "  This  elevation  is  erroneous, 
but  is  the  elevation  from  which  the  gage  i«  set. 

The  tabulated  records  of  the  Townsend  gage  are  reductions  to  the 
St.  Louis  directrix  datum  obtained  by  subtracting  400.063  feet  from 
the  daily  means  of  the  gage  readings.  In  April,  1903,  two  new 
bench  marks  were  established  by  J.  S.  Baker.  The  first  has  been 
destroyed.  The  second  of  these  bench  marks  is  a  spike  driven 
near  the  ground  in  the  north  side  of  a  12  by  12  inch  post  located 
on  the  north  bank  of  the  river  about  200  feet  below  the  bridge. 
Its  elevation  is  14.98  feet  above  the  Geological  Surv^ey  gage  datum. 
A  third  bench  mark  was  established  April,  1904,  by  A.  E.  Place. 
It  is  marked  by  a  chiseled  cross  on  the  southeast  corner  of  the  north- 
east bedplate  of  the  north  abutment  of  the  railroad  bridge,  800  feet 
wfest  of  the  station.  Its  elevation  is  24.614  above  the  zero  of  the  gage. 
The  area  drained  at  this  point  is  approximately  15,000  square  mile,s. 
comprising,  as  above  stated,  the  inflow  from  Gallatin,  Madison,  and 
Jefferson  rivers.  This  gage  at  Townsend  is  the  highest  of  a  series  of 
twenty  or  mpre  gages  maintained  permanently  by  the  Missouri  River 
Commission.  Descriptions  of  these  gages  are  given  in  the  annual 
report  of  the  Missouri  River  Commission,  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers,  United  States  Armj'^;  that  for  1S91, 
on  page  3819;  for  1892,  on  page  3271,  and  for  1893,  on  page  2316.  The 
distance  of  this  point  above  Sioux  City  is  1,703  miles,  and  above  Fort 
Benton,  the  next  gage  below  maintained  by  the  Corps  of  Engineers,  21i# 
miles.  The  station  was  abandoned  May  31,  1904,  on  account  of  the 
obstructions  and  irregularities  of  the  channel  caused  by  the  reconstruc- 
tion of  the  Northern  Pacific  Railway  bridge  above  the  station.  The 
gaging  stations  on  Gallatin  River  at  Logan,  Mont. ,  on  Jefferson  River  at 
Sappington,  Mont.,  and  on  Madison  River  at  Norris,  Mont,  will  cover 
all  tributaries  to  the  Missouri  above  the  station  with  the  exception  of 
Sixteen  Mile  Creek,  which  enters  at  Liombard,  Mont.,  and  a  few  s«hort 
creeks  of  minor  importance.  Between  Townsend  and  Cascade,  the 
next  gaging  station  below,  there  is  but  one  large  tributaiy,  Prickly 
Pear  Creek.  The  headwaters  of  Missouri  River  can  therefore  be  suffi- 
ciently measured  without  maintaining  the  Townsend  station. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measureinents  of  Missouri  River  near  Townsend,  Mont.f  in  1904' 


Date. 


Hydrographer. 


April  15 
May  24. 


A.  E.  Place 

W.  B.  Freeman 


Width. 

Feet. 
431 

404 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

S(i.  feet. 
2,145 

3,475 

Ft.  per  sec. 
3.45 
6.45 

F^et. 
5.12 

7.89 

Di9chai)|Ev. 

Seoond-ftti. 
7,419 

22,40ft 
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Mteai  daily  gage  heighly  in/eett  of  Missouri  River  near  Toumsend,  Mont.,  for  1904. 


Day. 

J&Il.o 

6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 

Feb.  a 

Mar.  a 

Apr. 

4.20 
4.10 
4.20 
4.30 
4.50 
4.50 
4.40 
4.30 
4.80 
4.40 
4.50 
4.90 
4.90 
5.00 
5.10 
5.10 

May. 

1 

5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.6U 

6.00 
6.80 
6.40 
6.50 
6.60 
6.80 
6.90 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
4.60 
a4.20 

6.40 

2 

3 

6.20 
6.10 

4 

6.80 

5 

6.50 

6 

6.60 

7 

6.90 

8 

6.30 

9 

10 

6.20 
5.90 

11 

5.90 

12 

13 

6.00 
6.10 

14 

5.90 

15 

6.10 

16 

6.20 

Day. 


17. 

18. 
I  19. 

20. 
I  21. 
'  22. 
I  23. 

24. 
,25. 

26. 

I 

27. 
28. 
29. 
80. 
31. 


Jan.'< 

Feb.  a 

5.60 

5.60 

5.60 

5.60 

5.60 

5.70 

5.60 

5.70 

5.60 

5.70 

5.70 

5.70 

5.60 

6.70 

5.60 

5.70 

5.60 

5.70 

5.60 

5.70 

5.60 

5.70 

5.60 

5.80 

5.60 

5.90 

5.60 

5.60 

Mar.  a 

Apr. 
5.10 

May. 

4.10 

6.30 

4.10 

5.00 

6.80 

4.10 

5.00 

6.40 

4.10 

5.20 

6.60 

4.20 

5.40 

6.90 

4.10 

5.60 

7.10 

4.10 

5.70 

7.40 

4.00 

5.60 

7.90 

8.60 

5.70 

8.40 

8.70 

5.90 

8.40 

8.90 

5.70 

8.10 

4.10 

5.90 

7.90 

4.20 

6.20 

7.50 

4.30 

6.50 

7.20 

4.30 

7.50 

a  Gage  heights  do  not  represent  normal 


flow  till  March  16  on  account  of  ice  conditionii. 
abandoned  May  31. 


Station 


Rating  tahle  for  Missouri  River  near  TouTisend,  MonL,  frorti  January  1,  1901,  to 

May  SI,  1904* 


\   heigSt. 

I 
Discharge. 

1 

Gage 
height. 

1 

Discharge.  { 

1 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

1 

Discharge. 

Fed. 

Seamd-feet. 

1 

Second-feet. 

Feet. 

Second-feet.  , 

Feet. 

Second-feet. 

3,00 

1,200 

4.20 

4,270 

5.40 

8,555 

1     7.20 

17,040 

3.10 

1,390 

4.30 

4,600 

5.50 

8,965     ' 

7.40 

18,  210 

3.20 

1,590 

4.40 

4,930 

5.60 

9,375 

7.60 

19,450 

3.30 

1,800 

4.50 

5,260     1 

5.70 

9,795 

7.80 

20,760 

3.40 

2,020 

4.60 

5,600 

5.80 

10,220 

8.00 

22,150 

3.50 

2,250 

4.70 

5,940 

5.90 

10,655 

8.20 

23,650 

3.60 

2,490 

4.80 

6,285 

6.00 

11,100 

8.40 

25,410 

3.70 

2,745 

4.90 

6,635 

6.20 

12, 015 

8.60 

27,490 

3.80 

3,020 

5.00 

7,000 

6.40 

12,960 

8.80 

29,830 

3.90 

3,315 

5.10 

7,375 

6.60 

13,930 

4.00 

3,630 

5.20 

7,760 

6.80 

14, 925 

4.10 

3,950 

5.30 

8,155 

7.00 

15,950 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1901-1904.  It  is  weil  defined  between  gage 
heights  3.3  feet  and  8.5  feet.    The  table  has  been  extended  beyond  these  limits. 


■«  »  'if 
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Estimaied  monthly  discharge  of  Missouri  River  near  Tovmsend,  MorU,,  for  1904- 

[Drainage  area,  14,500  square  miles.] 


Month. 


January 

February 

March  15-31,   in- 
clusive   

April 

May 


Discharge  in  second-feet. 


Maximum. 


5,260 
13,440 
25, 410 


Minimum. 


2,490 

3,950 

10,655 


Mean. 


«2,700 
«2,700 

6  3, 947 

7,318 

14, 672 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

persauare 

mile. 


Depth  In 
inehcE. 


166,016 

0.186 

155,306 

.186 

242, 692 

.272 

435, 451 

.505 

902, 146 

1.012 

0.214 
.201 

.314 

.563 

1.167 


a  Estimated  by  C.  C.  Babb. 


b  Mean  for  17  days  taken  as  mean  for  entire  month. 


MISSOURI  RIVER  AT  CASCADE,  MONT. 

This  station  was  established  July  20,  1902,  by  W.  W.  Schlecht.  It 
is  located  at  the  highway  bridge  at  the  east  end  of  the  town  of  Cas- 
cade, Mont.,  about  one-fourth  mile  from  the  railroad.  There  is  an 
island  about  6(*0  feet  above  the  station  and  one  about  300  feet  below. 
There  is  a  fall  of  about  1  foot  at  the  island  below  the  station.  The 
wire  gage  first  installed  has  been  replaced  by  a  standard  chain  gage, 
which  is  located  on  the  upstream  side  of  the  left  span,  and  is  fastened 
to  the  floor  of  the  bridge.  The  distance  from  the  end  of  the  weight 
to  the  marker  should  be  31.97  feet.  The  marker  is  the  outside  of  the 
ring  which  serves  as  a  handle.  The  gage  is  read  twice  each  day  by 
H.  W.  Ludwig.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  biidge.  The  central  pier  of  this  bridge  is  protected  by  an 
ice  and  drift  breaker,  which  extends  about  125  feet  upstream.  The 
initial  point  for  soundings  is  notched  on  the  guard  rail  2.5  feet  to  the 
left  of  center  of  the  southeast  bridge  pier.  The  channel  is  straight  for 
about  600  feet  above  and  200  feet  below  the  station.  The  right  bank 
is  low  and  the  left  bank  is  high,  with  bushes  along  both  banks.  The 
single  channel  is  only  broken  by  the  bridge  piers.  The  ice  breaker 
affects  the  current  to  some  extent.  Two  bench  marks  were  established 
in  April,  1904.  Bench  mark  No.  1  is  the  top  of  an  old  iron  bolt  on 
the  southwest  iron  bridge  pier,  which  secures  the  bed  plates.  It  is 
painted  in  black  ^'U.  S.  G.  S.  B.  M.,"  and  has  an  elevation  of  28.54 
feet  above  the  gage  datum.  Bench  mark  No.  2  is  a  standard  bench 
mark  of  the  Missouri  River  Commission,  situated  200  feet  east  of 
the  Great  Northern  Railway  station.  Its  elevation  above  the  gage 
zero  is  36.58  feet. 

I'he  observations  at  this  station  during  1904  have  been  made  under 
,  the  direction  of  C.  C.  Babb,  district  engineer. 
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Disdtarge  mecuuremenU  of  Missouri  River  at  Cascadey  Moni,,  in  1904. 


Date. 


HydroKiapher. 


Width. 


Area  of 
section. 


Mean 

velocity. 


April  13 
May  28. 
June  3  . 
Jane  11 
Jnlv  27 
Aognst  16 


A.  E.  Place 

L.  R.  Stockman 

Murphy  and  Freeman. 
W.  B.  Freeman 

do 

do 


September  12 
November  10  . 


Feet. 
373 

489 

466 

466 

356 

342 

348 


Sq.  feet.   I  Ft.  per  bcc. 


3,060 
4,823 
4,767 
4,393 
2,929 
2,447 
2,381 
2,664 


2.19 
4.77 
4.29 
4.09 
1.90 
1.05 
.95 
1.43 


Gage 
height. 


Fret. 
5. 52 

9.40 

9.24 

8.45 

6.15 

3.90 

3.80 

4.52 


Dis- 
charge. 


Sec. -feet. 
6,714 

23, 026 

20, 437 

17,753 

5,552 

2,571 

2,255 

3,805 


Mean  daily  gage  height^  infeety  of  Missfturi  River  at  Cascade ^  Mont,,  for  1904. 


Day. 

Jan  .a 

Feb.a 

Mar.fl 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

3.95 
3.95 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.02 
4.06 
4.10 
4.12 
4.18 
4.20 
4.25 
4.25 
4.25 
4.30 
4.80 
4.30 
4.80 
4.30 
4.30 
4.35 
4.35 
4.40 
4.42 
4.45 
4.50 
4.50 
4.50 

Nov. 

4.45 
4.40 
4.40 
4.85 
4.35 
4.33 
4.35 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.50 
4.60 
4.50 
4.50 
4.50 
4.50 
4.50 
4.40 
4.40 
4.40 
4.45 

Dec. 

1 

2 

5.20 
5.30 
5.30 
5.45 
5.50 
5.50 
5.40 
5.40 
5.40 
5.50 
5.50 
5.50 
5.50 
5.  SO 
5.50 
5.50 
5.50 
5.50 
5.50 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.50 
5.50 
5.50 
5.60 
6.60 
5.50 

5.60 
5.50 
5.50 
5.50 
5.60 
5.60 
5.70 
5.70 
5.70 
5.70 
5.80 
5.60 
5.80 
5.80 
5.90 
5.90 
5.90 
6.00 
6.00 
6.10 
6.10 
6.20 
6.20 
6.20 
6.10 
6.10 
6.10 
6.15 
6.15 

6.15 
6.20 
6.20 
6.20 
6.25 
6.25 
6.25 
6.20 
6.20 
6.20 
6.10 
6.10 
6.10 
6.10 
6.00 
6.00 
6.00 
6.00 
6.00 
5.90 
5.90 
5.90 
5.80 
5.80 
5.80 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 

6.80 
5.80 
5.60 
5.30 
5.30 
5.25 
5.15 
5.05 
5.00 
5.10 
5.20 
5.30 
5.50 
5.90 
6.00 
6.15 
6.05 
5.95 
6.00 
5.96 
6.08 
6.25 
6.48 
6.52 
6.50 
6.55 
6.62 
6.75 
6.88 
7.08 

7.36 
7.26 
7.18 
7.10 
7.12 
7.28 
7.38 
7.30 
7.28 
7.18 
7.06 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.95 
7.10 
7.25 
7.48 
8.00 
8.30 
8.60 
8.88 
9.30 
9.50 
9.32 
9.02 
8.62 
8.38 

8.42 
8.62 
9.05 
9.20 
9.20 
9.08 
8.92 
8.80 
8.70 
8.70 
8.55 
8.50 
8.45 
8.28 
8.10 
7.98 
7.88 
7.78 
7.88 
8.00 
8.08 
7.95 
7.75 
7.62 
7.52 
7.35 
7.18 
6.96 
6.80 
6.72 

6.70 
6.55 
6.38 
6.30 
6.12 
5.98 
5.88 
5.80 
5.80 
5.85 
5.92. 
5.88 
5.80 
5.75 
5.72 
5.70 
5.62 
5.52 
5.42 
5.52 
5.50 
5.55 
6.50 
5.42 
5.32 
5.28 
5.15 
4.95 
4.75 
4.55 
4.50 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.45 
4.45 
4.40 
4.40 
4.40 
4.25 
4.06 
3.95 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
8.98 
8.92 
8.90 
3.85 

3.80 
3.75 
3.70 
3.65 
3.60 
3.55 
3.56 
3.60 
3.65 
8.70 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
8.80 
8.75 
8.75 
3.75 
8.75 
3.80 
8.80 
8.86 
8.85 
3.90 



4.45 
4.45 

3 

4.50 

4 

5 

6 

7....- 

4.53 
4.55 
4.60 
4.50 

8 

9 

4.40 
4.30 

10 

4.20 

11 

4.10 

12 

13 

14 

4.10 
4.20 
4.20 

15 

4.25 

16 

4.25 

17 

4.30 

18 

4.30 

19 

4.36 

20 

«/w, ............. 

4.50 

21 

4.56 

22 

4.70 

23 

4.70 

24 

4.80 

25 

^4.85 

26 

4.90 

27 

4.80 

28 

4.80 

29 

4.70 

30 

4.70 

4  60 

a  River  frozen  January  1  to  April  1.    Readngs  to  top  of  ice. 
6  Rlyer  frozen  December  25  to  31. 


Ice  12  to  15  Inches  thick. 
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Rating  table  for  Miswuri  River  at  Cascade^  Mont.,  from  January  1  to  December  Sl^  1904. 


Discharge. 


Gage 
height. 

FecL 

4.70 

4.80 

4.90 

5.00 

5.10 

5.20 

5.30 

5.40 

5.50 

5.60 

5.70 

Discharge. 

Gage 
heigh  I. 

Second-feet. 

Feet. 

4,170 

5.80 

4,490 

5.90 

4,810 

6.00 

5,150 

6.20 

5,490 

6.40 

5,830 

6.60 

6,190 

6.80 

6,550 

7.00 

6,910 

7.20 

7,280 

7.40 

7,650 

7.60 

1 

DlHcharge. 

Gage 
height. 

Fed. 

Second-fed. 

8,020 

7.80 

8,390 

1 

8.00 

8,760    ! 

8.20 

9,500 

8.40 

10, 240 

8.60 

10,980 

8.80 

11,720 

9.00 

12,460 

9.20 

13,200 

9.40 

13,940 

'           1 

14,680    ! 

1 

Discharge. 

Secoud-fftl. 
15,420 
16,160 
16^900 
17,640 
18,380 
19,120 
19,860 
20,600 
21,340 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
16  discharge  measurements  made  during  1902-1904.  It  is  fairly  well  defined  between 
gage  heights  3.6  and  9.4  feet.  Above  gage  height  5.5  feet  the  rating  curve  is  a  tan- 
gent, the  difference  being  370  per  tenth. 


Estimated  monthly  discharge  of  Missouri  River  at  Cascade,  Mont,,  for  1904, 

[Drainage  area,  18,295  square  miles.] 


Month. 


January . . . 
February . 

March 

April , 

May 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 


Maximum. 


The  year 


12,830 

21,  710 

20,600 

11,350 

3,480 

2,380 

3,600 

3,600 

4,490 


Minimum. 


5,150 
12,090 
11,350 
3,600 
2,305 
1,915 
2,465 
3,260 
2,740 


Mean. 


a6,000 

«6,000 

«6,000 

8,409 

14,925 

16,660 

7,436 

2,898 

2,167 

2,979 

3,416 

3,597 


6,707 


Total  In 
acre-feet. 


368,926 
345,124 
368,926 
500,370 
917, 702 
991,339 
457,222 
178, 191 
128,946 
183, 172 
203,266 
221, 171 


4,864,355 


Run-off. 


Second -feet  I 
per  SQuare  ' 
mite. 


0.328 
.328 
.328 
.460 
.816 
.911 
.406 
.158 
.118 
.163 
.187  i 
.197  i 


Depth  in 
inches. 


0.378 

.a^ 

.378 
.513 
.941 
1.016 
.468 
.182 
.132 
.188 
.209 
.227 


367 


4.986 


a  Estimated. 


RABB   AND~1 
HOXT.      J 


MISSOURI   RIVER  DRAINAGE   BASIN. 
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MISSOURI   RIVER   AT  MANNHAVEN,  N.    DAK. 

ThivS  station  was  established  October  25,  11H)4,  by  E.  F.  Chandler. 
It  is  located  at  Mannhaven,  N.  Dak.,  a  town  on  the  west  side  of 
Missouri  River  about  50  miles  north  of  New  Salem,  on  the  Northern 
Pacific  Railway,  and  18  miles  west  of  Underwood,  on  the  Minneapolis, 
St.  Paul  and  Sault  Ste.  Marie  Railway.  The  gage,  consisting  of 
three  sections  made  of  2  by4  inch  timbers,  reading  to  tenths  of  feet, 
is  installed  on  the  right  bank  of  the  river  behind  the  lumber  office  of 
John  Netzer,  the  observer.  Measurements  are  made  by  means  of  a 
small  gasoline  feiTyboat  which  is  rented  for  each  measurement.  The 
initial  point  for  soundings  is  the  face  of  the  perpendicular  bank  under 
Lyon's  elevator  on  the  right  side  of  the  stream,  and  the  distances  for 
the  soundings  are  obtained  by  means  of  stadia  sights  taken  from  the 
boat  on  the  rods  placed  on  each  shore.  The  channel  at  low-water 
stages  is  about  1,450  feet  wide  and  is  straight  for  about  2  miles  above 
and  one-half  mile  below  the  station.  The  cuiTent  has  a  medium 
velocity  at  ordinary  stages.  ,The  right  bank  is  a  high  cliff.  The  left 
bank  is  low,  sandy,  and  wooded  and  is  subject  to  overflow  at  high 
stages.     The  bed  of  the  stream  is  sandy  and  shifting. 

The  observations  at  this  station  during  1904  were  under  the  direc- 
tion of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meamirevierU  of  Missouri  River  at  Mannhaven,  N.  Dak.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Sq.fcel. 
4,840 

Mean 
velocity. 

Ft.  per  gee. 
2.96 

Gage 
height. 

Feet. 
3.11 

Dis- 
charge. 

October  25 

E.  F.  Chandler 

Feet. 
800 

Sec-feet. 
14,270 

Mean  daily  gage  heigfU,  in  feel,  of  Missouri  River  lU  Mannhaven,  N.  Dak.,  for  1904. 


Day. 

Oct. 

1 
Nov. 

1 

Day. 

Oct. 

1 
Nov. 

1 

(«) 
2.90 
2.90 
2.85  1 
2.85 
2.80  ' 
2.75  ' 
2. 70  j 
2.75 
2.75  1 

Day. 

Oct. 

Nov. 

1 

(«) 

12 

23 

2.85 

2 

13 

24 

2.82 

8 

■■'"""""" 

63.00  1 

14 

25 

2.90 

4 

15 

26 

3.10 

2.95 

5 1    1« 



27 

6 

1 

17 

28 

3.12 
8.21 
3.15 
3.08 

7 

18 

29 

8 

b2.90 

19 

30 

9 

20 

31 

10 

21 

11 

22 

-  2.80 

oQage  broken  November  1  to  12,  inclusive. 


6  Estimated  gage  height. 
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MISSOURI   RIVER  NEAR  BISMARCK,    N.    DAK. 

This  station  was  established  September  28, 1904,  by  E.  F.  Chandler 
and  is  located  near  the  town  of  Bismarck,  N.  Dak.  The  gage  consists 
of  a  braided-wire  affair  of  substantial  pattern  and  is  located  near  the 
middle  of  the  second  span  of  the  Northern  Pacific  Railway  bridge  from 
the  left  bank.  Measurements  are  made  bv  the  means  of  a  cable  ferrv- 
boat  at  "  Fort  Lincoln"  ferry,  5  miles  southwest  from  Bismarck.  The 
initial  point  for  soundings  is  the  face  of  the  perpendicular  bank  on  the 
right  side  of  the  river,  and  the  distances  from  the  initial  point  are 
obtained  by  stadia  sights  from  the  boat  on  rods  placed  on  each  shore. 
The  channel  is  straight  for  nearly  one-half  mile  both  above  and  l>elow 
the  station.  The  current  has  a  moderate  velocity  at  ordinary  stages. 
The  right  bank  is  high  and  not  subject  to  overflow.  The  left  l)ank 
consists  of  sandy  slopes  and  wooded  bottoms  and  is  overflowed  at 
extreme  flood  stages.  The  bed  is  sandy  and  subject  to  considerable 
shifting.  The  bench  mark  is  the  top  of  the  railway  track  on  the 
Northern  Pacific  Railway  bridge  at  the  gage  and  has  an  elevation  of 
73.9  feet  above  the  datum  of  the  gage.  The  gage  is  read  each  day 
bv  Mrs.  Jennie  S.  Plante. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  h3'^drographer. 

Discharge  measurement  of  Missouri  River  near  Bismarck^  N,  Dak.y  in  1904- 


Date. 

Hydrogrrapher. 

Width. 

Area,  of 
section. 

Mean 
velocity. 

Gage 
height 

Dis- 
charge. 

October  28 

K.  F.  Chandler 

Feet. 
830 

Sri.  fed.  . 
4,859 

Ft.  per  sec. 
2.09 

0.16 

See.-/€et. 
10,350 

Mean  daily  gage  height^  in/eety  of  Missouri  River  near  Bismarck,  N.  Dak,,  for  1904. 


Day. 

Sept. 

Oct. 

0.10 
.10 
.10 
.20 
.30 
.50 
.50 
.50 
.50 
.50 
.40 
.50 
.50 
.40 
.40 
.40 

Nov. 

1 
D<^C.a 

Day. 

Sept. 

1 
Oct. 

Nov. 

0.56 

.75 

.90 

1.00 

1.00 

1.00 

.90 

.80 

.80 

.80 

.80 

.60 

.18 

.10 

Dec.a 

1 

0.20 
.10 
.10 
.10 
.10 
.10 
.10 
.00 
.00 
.00 
.00 
.10 
.10 
.10 
.10 
.15 

0.60 
.10 
.00  1 
.50 
.90 
.90 
.80 
.15 
.20 
.10 
.15 
.40 
.70 

1.20 

i.a'-. 

1.70 

17 

0.40 
.40 
.30 
.30 
.80 
.40 
.40 
.40 
.20 
.00 
.00 
.20 
.20 
.20 
.20 

2.05 

2 ' 

18 

2: 25 

8 

19 

2.56 

4 

•  20 

2.60 

5 

21 

2.70 

6 

22 

2.85 

7 - 

23 

8.00 

8 

24 

8.30 

9 

25 

3.50 

10 

26 

3  50 

11 

27 

8.50 

12 

•28 

0.05 
.10 
.10 

3.85 

13 

29 

4.10 

14 

30 

4.10 

15 

31 

8.90 

16 

"  * 

a  River  frozen  during  December. 


HOYT.       J 


MISSOUBI   BIVEB   DRAINAGE   BASIN. 
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MADISON   RIVER  (INCLUDING   CHERRY  CREEK)  NEAR   NORRI8,  MONT. 

This  station  is  located  at  tlie  ranch  of  the  observer,  Mrs.  S.  A.  Blacrk, 
4  miles  below  the  Redbluff  County  iron  bridge  over  the  Madison,  and 
about  li  miles  below  the  mouth  of  Cherry  Creek.  It  is  also  about  3 
miles  below  the  location  of  the  old  Redbluff  station,  described  in  Bul- 
letin No.  131,  on  page  18.  It  was  established  May  2,  1897,  at  which 
time- the  one  at  Threeforks  was  discontinued.  The  vertical  gage  is 
fastened  to  a  post  set  firmly  in  the  bed  of  the  river  and  biuced  with 
crosspieees  from  the  bank.  It  is  about  125  yards  west  of  the  observer's 
house.  Discharge,  measurements  are  made  from  the  lower  side  of  the 
iron  bridge  above.  Cherry  Creek  is  measured  at  the  same  time,  as  it 
entei-s  between  the  gage  and  the  bridge.  The  initial  point  for  sound- 
ings is  at  the  left  abutment  of  the  bridge.  The  banks  are  high  and  do 
not  overflow.  The  bed  of  the  stream  is  rocky  afld  the  current  is  quite 
swift.  The  channel  is  curved  both  above  and  below  the  station,  but 
the  bridge  is  at  right  angles  to  the  current.  The  bench  mark  estab- 
lished June  6,  1901,  by  eT.  S.  Baker,  is  the  top  of  a  large  granite 
bowlder  20  feet  south  of  the  gage  rod  and  8  feet  east  of  the  river  bank. 
There  is  a  spot  of  black  paint  on  the  top  of  the  bowlder,  and  the 
letters  "B.  M.  U.  S.  G.  S.  6.856."  The  elevation  of  this  bench  mark 
is  6.856  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  meagurtmeyils  of  Madison  River  near  Aorrw,  Monl.j  in  1904. 


Date. 


April  19.. 
May  14... 
June  14  . . , 

Jaly  6 

July  19.... 
Aaguet  23  . 

October  28, 


Hydrographer. 


A.  E.  Plac^e 

W.  B.  Freeman 

do 

...do 

do 


W.  B.  Freeman  and 
Robert  Follanebee. 

L.  R.  Stockman 


Area  of 
section. 


SQ./eet. 
476 
557 
854 
623 
493 
397 


404 


Mean 
velocity. 

Gage 
height. 

Fed. 

Dis- 
charge. 

DiHcharge 

from 

Cherry 

Creelc.a 

Ft.  per  nee. 

Scc/fd. 

4.18 

1.50 

1,989 

77 

4.28 

1.91 

2,384 

80 

6.51 

2.87 

5,558 

130 

5.04 

2.10 

3, 140 

73 

4.43 

1.78 

2,186 

20 

3.60 

1.48 

1,427 

13 

3.61 

1.45 

1, 459 

12 

a  Add  discharge  of  Cherry  Creek  to  that  of  Madison  to  get  entire  amount  passing  gage. 
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Mean  daily  gage  heighly  in  feet,  of  Madiaon  Hirer  near  Norris,  Mont.,  for  J904- 


Day. 

Jan.  a 

Feb.a 

Mar.a 

1 

1 

2 

8 

4 

5 

6 

1.40 

7 

1.60 

8 ! -. 

1.60 

9 

1 

1.50 

10 

1.40 

11 

1.40 

12 

1.40 

13 



1.40 

14 ' 

|.40 
1.40 

16 ! 

16 - 

1.40 

17 

1.40 

18 

1.40 

19 

1.40 

20 

1.90 

21. 

1.30 

22 

1.30 

23 

24 

1" 

1 

25 

26 

1.40 

27 

1.40 

28 

1  40 

29 

1.40 

80 

1.40 

1 
31 1 

1.40 

Apr. 

1.40 
1.40 
1.40 
1.35 
1.80 
1.30 
1.30 
1.30 
1.30 
1.45 
.1.45 
1.45 
1.45 
1.45 
1.40 
1.40 
1.45 
1.50 
1.55 
1.55 
1.52 
1.50  ! 
1.50  I 
1.50  ! 
1.50 
1.50 
1.55 
1.60 
1.70 
1.70 


May. 

1.70 
1.71 
1.77 
1.81) 
1.90 
1.99 
2.00 
1.90 
1.85 
1.87 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.05 
2.10 
2.22 
2.35 
2.50 
2.70 
2.90 
3.15 
3.20 
3.05 
2.86 
2.70 
2.70 
2.70 
2.90 


June.    July. 


3.00 

3.15 

3.20  I 

3.20  , 

2.95  ' 

2.95 

2.95 

2.95 

3.00 

3.00 

3.02 

3.00 

2.90  I 

2.85  ! 

2.80  i 

2.80  I 

2.80 

2.90 

3.10 

2.95 

2.86 

2.85 

2.90 

2.76 

2.70 

2.60 

2.45 

2.30 

2.30 

2.30 


2.30 
2.30 
2.25 
2.26 
2.25 
2.20 
2.15 
2.10 
2.00 
2.00 
2.00 
2.05 
2.00 
1.90 
1.90 
1.85 
1.86 
1.80 
1.80 
1.75 
1.75 
1.75 
1.75 
1.75 
1.72 
1.70 
1.70 
1.70 
1.71 
1.72 
1.60 


Au«. 

Sept. 

1.60 

1.48 

1.60 

1.48 

1.60 

1.48 

1.55 

1.40 

1.50 

1.40 

1.60 

1.40 

1.60 

1.40 

1.50 

1.40 

1.50 

1.40 

1.50 

V40 

1.50 

1.40 

1.50 

1.40 

1.50 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.46 
1.45 
1.45 
1.45 
1.48 
1.48 
1.48 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.42 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.46 
1.45 
1.45 


Oct. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.45 
1.46 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.46 
1.46 
1.45 
1.40 
1.40 


Nov. 


1.40 
1.40 
1.40 
1.40 
3.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


Dec.a 


1.40 


a  River  frozen  January  1  to  March  5,  March  23-25,  and  December  2-31,  inclusive. 

Hating  table  for  Madison  River  {including  Cherry  Greek)  ntar  Norris,  Mont.,  from  Janu- 
ary 1  to  December  SI,  1904. 


Gage 
height. 


Feet. 

30 

36 

40 

45 

50 

55 

60 

65 

70 

75 

Gage 
height. 


Fr.d. 
2.30 


Discharge. 

Second-ffct. 
3,855 


heig 


age 

Ight. 


Discharge. 


II 


2.35 

4,015 

2.40 

4,175 

2.45 

4, 335 

2.50 

4,495 

2.55 

4,655 

2.60 

4,815 

2.65 

4,975 

2.70 

5,135 

2.75 

5,295 

Feet. 

Second-Jtft. 

2.80 

5,455 

2.85 

5,615 

2.90 

5, 775 

2.95 

5,935 

3.00 

6,095 

3.05 

6,255 

3.10 

6,415 

3.15 

6,575 

3.20 

6,735 

RABB   AND"! 
HOYT.       J 
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The  preceding  table  is  applicable  only  for  open-channel  condition?.  It  is  based 
upon  7  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  l)etween 
gape  heights  1.50  feet  and  2.87  feet.  The  tal)le  has  l)een  extended  l)eyond  these 
limits.  Above  gage  height  2.0  feet  the  rating  curve  is  a  tangent,  the  difference  being 
320  per  tenth. 

KAimated  monthly  discharge  of  Madison  Hirer  (including  Cherry  Creek)  near  NorrifSj 

Mora,,  for  1904, 

[Drainafi^e  area,  2,065  square  miles.] 


Month. 


Diachargre  in  second-feet. 


Maximum. 


Minimum. 


JaDoarv . . . 
February  _ . 
March  *  . . . 

April 

May 

June 

July 

August 

September. 
Octoljer  ... 
November . 
December  , 


1,755 
2,010 
6,735 
6,735 
3,855 
1,755 
1,520 
1,410 
1,300 


The  year 


1.100 
1,100 
2,010 
3,855 
1,755 
1,410 
1,300 
1,300 
1,300 


Mean. 


« 1,200 

«1,200 

0,288 

1,433 

3,745 

5,610 

2,667 

1,532 

1,355 

1,346 

1,300 

« 1,200 


Total  in 
acre-feet. 


1,990 


73,785 

69,025 

79,196 

85,269 

230, 271 

333,818 

163, 988 

94,199 

80,628 

82, 762 

77,355 

73,785 


Ron-ofT. 


Second-feet 

per  Muare 

mile. 


1,444,081 


0.576 

.576 

.618 

.687 

1.796 

2.691 

1.279 

.735 

.650 

.646 

.624 

.576 

.954 


Depth  In 
inches. 


0.664 

.621 

.712 

.766 

2.071 

3.002 

1.475 

.847 

.725 

.745 

.696 

.664 


12.988 


a  Estimated  bv  C.  C.  Babb. 

h  March  6-31,  inclusive.    March  23,  24,  25  estimated. 

e  Mean  for  26  days  taken  as  mean  for  month. 

WEST  GALLATIN   RIVER   NEAR  8ALESVILLE,  MONT. 

The  Salesville  station,  which  has  been  maintained  for  a  number  of 
years,  was  established  near  Williams's  ranch,  about  16  miles  south- 
west of  Bozeman.  A  gage  rod  was  erected  in  July,  1895,  and  observa- 
tions were  begun  on  August  1  by  Ira  T.  Williams,  a  ranchman,  living 
a}>out  600  feet  away.  The  gage  was  spiked  to  a  tree.  The  bench 
mark  consisted  of  a  6-inch  spike  driven  in  the  top  of  a  stump  5  feet 
north  of  the  gage  post.  It  was  6.71  feet  above  the  zero  of  the  gage,  as 
lowered  5  feet  from  the  original  position.  A  second  bench  mark  con- 
sisted of  a  6-inch  spike  driven  into  the  east  bridge  abutment.  This 
was  9.26  feet  above  the  zero  of  the  gage.  The  initial  point  for  sound- 
ings is  marked  on  the  guard  rail  over  the  rim  of  the  left  pier.  The 
highway  bridge,  from  the  lower  side  of  which  discharge  measurements 
are  made,  is  not  at  right  angles  to  the  current.  At  flood  stages  the 
water  flows  behind  the  bridge  abutments  on  the  right  bank,  but  at 
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other  times  is  confined  within  the  channel.  The  bed  of  the  stream  is 
composed  of  bowlders  and  is  not  liable  to  change.  The  velocity'  is 
high,  rendering  discharge  measurements  somewhat  difficult.  The 
channel  is  nearly  straight,  with  slight  curves  both  above  and  below. 
The  West  Gallatin  canal,  carrying  about  125  second-feet  between 
July  1  and  September  16,  is  taken  out  below  the  station.  The  Klein- 
schmidt  canal,  carrying  about  50  second-feet  between  July  1  and 
August  15,  and  one  or  two  smaller  ditches  are  taken  out  above  the 
station.  In  September,  1896,  a  wire  gage  was  placed  on  the  bridge, 
the  pulley  being  fastened  to  the  end  of  the  rod  opposite  the  0.15-foot 
mark.  The  distance  from  the  end  of  the  weight  to  the  index  marker 
is  15.50  feet.  On  October  15,  1903,  this  length  was  15.70  feet.  The 
two  gages  were  made  to  read  the  same.  April  20,  1904,  a  standard 
chain  gage  was  substituted  for  the  wire  gage,  maintaining  the  same 
datum  above  the  zero  of  the  gage.  Tlje  new  chain  length  was  made  17.38 
feet  from  end  of  weight  to  marker,  the  latter  being  a  wire  index  near 
handle.  During  high  water,  however,  the  old  rod  gage  is  read,  as  it 
stands  in  less  turbulent  water.  Bench  mark  No.  1  for  the  new  gage 
is  the  head  of  the  most  westerly  rivet  holding  the  angle  irons  to  the 
pier  of  the  southeast  C3^1indrical  pier.  Its  elevation  is  13. 865  feet  above 
the  gage  datum.  Bench  mark  No.  2,  established  May  22,  1900,  bv 
J.  S.  Baker,  is  a  large  bowlder  set  finnly  in  the  ground  on  the  south 
side  of  the  wagon  road,  near  the  fence.  It  is  123  feet  east  of  the  cen- 
ter of  the  southeast  cylindrical  pier,  and  is  at  an  elevation  of  13.69  feet 
above  the  gage  datum.  The  observers  were  Miss  Marguerite  Williams 
and  Mrs.  Alvin  De  Long. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  West  Gallaiin  River  at  SalesviUey  MonL^  in  1904, 


Date. 


May  13... 
May  31.^. 

June  13... 

July  5 

July  18... 
August  22 


October  27. 


Hydrogrrapher. 


W.  B.  Freeman 

W.  B.  Freeman  and 
E.  C.  Murphy. 

W.  B.  Freeman 

do 

do 


W.  B.  Freeman  and 
Robert  Follansbee. 

L.  R.  Stockman 


Width. 

Area  of 
section. 

Sq./eet. 

Feet. 

98 

311 

143 

587 

143 

561 

136 

448 

98 

325 

91 

221 

87 

221 

Mean 
velocity. 


Ft.  per  sec. 
4.10 
7.68 

7.37 
5.79 
4.22 
2.45 

2.22 


Gaffe 
height. 


Feel. 
4.21 
6.33 

6.16 
5.18 
4.23 
3.34 

3.17 


DLscharge. 


Second-fed. 
1,275 
4,510 

4,132 

2,5a5 

1,371 

542 

491 


fabb  axdI 
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Mfati  daily  gage  height^  infeel^  of  Went  (iallatin  River  at  SaleaviUe^  Mtmt.^for  1904. 


Day. 

Jan. 

1 

2.80 

<i 

2.80 

3             ...   . 

2.80 

4 

2.90 

n 

2.90 

ij 

2.90 

1. ••.....••.•  .  . 

2.90 

3 

2  90 

9 

2.90 

10 

O2.90 

11 

3.10 

12 

S.10 

13 

3.10 

H.... 

3.05 

3  06 

16 

2.80 

2.80 

IS 

2.80 

Z70 

30 

2.70 

2.70 

'22 

•J3 

2  70 
2.70 

2* 

2.70 

2.80 

m 

2  Hi 

27 

2  80 

l^ 

2,80 

•^ 

2.90 

STl 

2.90 

31 

2.90 

Feb.  ,  Mar.     Apr.      May.    June. ;  July.     Aug.     Sept.  '   Oct.      Nov.     Dec 


I 


2.90  > 
2.70  I 
a2.80 
3.00 
3.10 
2.80 
2.70 
2.70 
2.70  i 
2.80  ■ 
2.70  I 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 


2.60 
2.70 
2.60 
2.80 
2.70 
2.70 
2.70 
2.80 
2.  HO 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.70 
2.70 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 


2.70 
2.80 
2.80 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.90 
4.10 
3.40 
3.20 
3.00 
3.00 
3.20 
3.20 
8.20 
3.40 
3.80 
3.80 
3.60 
3.40 
3.40 
3.60 
3.80 
4.00 
4.20 
4.00 
4.00 


4.20 
4.00 
4.20 
4.20 
4.40 
4.20 
4.20 
4.20 
4.20 
4.30 
4.30 
4.30 
■I.  20 
4.40 
4.60 
4.60 
4.80 
5.30 
5.40 
5.60 
5.80 
6.30 
6.90 
7.20 
6.20 
5.70 
•.30 
5.40 
6.10 
5.70 
6.80 


6.75 

6.65 

6.45 

6.10 

6.00 

6.75 

6.55 

6.15 

6.45  j 

6.85  I 

6.75  I 

6.30 

6.15 

6.25 

6.50 

6.55 

6.80 

7.00 

7.15 

6.60 

6.65 

6.85 

6.06 

5.75 

5.65 

5.35 

5.45 

5.50 

5.45 

5.55 


5.70 
5. 50 
5.60 

5.20 
5.20 
.^30 
5.30 
5.20 
5.20 
5.10 
4.80 
4.90 
4.90 
4.70 
4.70 
4.50 
4.25 
4.30 
4.30 
4.30 
4.20 
4.30 
4.20 
4.20 
4.20 
4  20 
4.20 
4.10 
4.00 
3.90 


-e     I 


3.85 
3.75 
3.76 
3.75 
3.75 
3.65 
3.55 
3.55 
3.45 
3.55 
3.65 
3.65 
3.65 
3. 05 
3.55 
3.55 
8.45 
3.45 
3.35 
3.35 
3.35 
3.85 
3.35 
8.26 
3.25 
3.26 
3.15 
3.35 
3.45 
3.45 
3.86 


I 


3.25 

3.25 

3.25 

3.25 

3.25 

3,25 

3.15 

3.15 

3.15 

3.15 

3. 15 

3.25  ! 

3.25 

3.25 

3.15 

3.25 

3.15 

3.16 

3.25 

3.85 

3.35 

3.35 

3.85 

3.35 

3.35 

3.35 

3.35 

3.35 

3.a5 


3.30 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.-20 
3.20 
3.20 
3.30 
3.30 
3.30 
3.30 
3.80 
3.80 
3.20 
3.-20 
3.20 
3.20 
8.20 
3.20 
3.20 
3.20 
8.10 
3.10 
3.15 
3.-20 
3.10 
3.10 
3.10 


3.10 
3.10 
3.10 
3.0O 
8.00 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 


8.10 
8.10 
3.10 
3.10 
3.00" 

s.oa 

3.00 

3.00 

3.00 

3.00 

3.00 

3.10 

3.10 

3.10 

3. 10  I 

3.00 

3.00  I 

3.00  1 


2.90 
2.90 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
'2.90 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
•2.70 
2.70 
2.80 
2.90 
3.00 
8.00 


o  Ice  formed  on  edges  January  10  and  February  3,  making  channel  very  narrow. 


Rating  table  for  West  Gallatin  River  at  SaUmlle^  Mont.y  from  January  J  to  December 

31,  1904. 


heighL 

Diacbarge. 

Gage 
height. 

Disc  barge. 

i 
Second-feet. 

Gage 
height. 

Feet. 

DlHcharge. 

Gage 
height. 

'      Feet. 

Discharge. 

Feet. 

Second-feet.  , 

Feet. 

i<econd-fert. 

Second-feet. 

2.60 

320 

3.60 

710     ' 

4.60 

1,875 

\    5.60 

3,375 

2.70 

335    i 

3.70 

785 

4.70 

2,025 

5.70 

3,  525 

2.80 

355 

3.80 

875 

4.80 

2,175 

1     5.80 

1 

3, 675 

2.90 

375 

3.90 

965 

4.90 

2,325 

1    5.90 

3, 825 

3.00 

400 

4.00 

1,065     ' 

5.00 

2,475 

6.00 

3, 975 

3.10 

435     ' 

1 

4.10 

1,180 

5.10 

2,625 

6.20 

4,275 

3.20 

475 

4.20 

1,310 

5.20 

2,  775 

6.40 

4, 575 

3.30 

525 

4.30 

1,450 

5.30 

2,925 

6.60 

4,875 

3.40 

585 

4.40 

1,590 

5.40 

3,075 

!     6.80 

5,175 

3.50 

645 

4.50 

1,730     ' 

5.50 

3,225 

7.00 

1 

5,475 

IHB  . 

130-05 1 
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The  preceding  table  is  applicable  only  for  open-channel  conditions.  It  is  based 
upon  7  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between 
gage  heights  3.1  feet  and  6.4  feet.  The  table  has  been  extende<i  beyond  these 
limits.  Above  gage  height  5.0  feet  the  rating  curve  is  a  tangent,  the  difference  being 
150  per  tenth. 

EstimcUed  monthly  discharge  of  West  Gallatin  River  at  SalesvUle,  MorU.,  for  1904. 

[Drainage  area,  860  square  miles.] 


Month. 


January 

February  

March * 

April 

May - 

June 

July 

August 

September 

October 

November 

December 

The  year . 


Discharge  in  necond-feet. 

Total  in 
acre-feet 

1 

RunH 

Maximum. 

Minimum. 

Mean. 
369 

1 
Second-feet 
per  SQuare 
mile. 

436 

335 

22,689 

0.429 

435 

335 

351 

20,190 

.408 

355 

320 

336 

20,660 

.391 

1,310 

335 

612 

36,416 

.712 

5,775 

1,065 

2,563 

157, 593 

2.980 

5,700 

3,000 

.    4,400 

261, 818 

5.116 

3,525 

965 

2,053 

126,  234 

2.387 

920 

455 

653 

40,151 

.759 

555 

455 

506 

30,109 

.588 

525 

435 

482 

29,637 

.560 

435 

400 

421 

25,051 

.490 

400 

335 

372 

22, 873 

.432 

5,775 

320 

1,093 

793, 421 

1.271 

Depth  in 
inohi'*. 


0.495 

.440 

.451 

.794 

3.436 

5.708 

2.  752 

.875 

.^6 

.646 

.547 

.498 

17.298 


GALLATIN  RIVER  AT  LOGAN,  MONT. 

This  station  was  established  August  24,  1893,  by  F.  H.  Newell,  at 
the  railroad  pump  house  immediately  below  the  Northern  Pacific  Rail- 
way bridge  crossing  Gallatin  River  at  Logan,  Mont.  The  gage  was  a 
vertical  rod  fastened  to  the  cribwork  box  sunk  in  the  river  for  the 
protection  of  the  inlet  pipe  of  the  pump.  The  bench  marks  consisted 
of  nails  driven  into  the  angle  of  the  pier  of  the  bridge  facing  the  gage, 
these  being  placed  at  the  elevation  of  the  7,  8,  9,  and  10  foot  mark.s, 
and  designated  by  corresponding  figures.  At  the  bridge  itself  mea^^- 
urements  of  volume  can  not  well  be  made,  as  the  stream  is  divided 
into  four  channels,  being  very  swift  in  two  of  these  and  obstructetl  bv 
piles,  snags,  and  sand  in  the  others.  Above  the  bridge,  however,  is  a 
broad  straight  course,  where  measurements  can  be  made  by  means  of 
a  boat  and  cable. 

On  March  10,  1894,  the  gage  rod  was  wi^shed  out,  tof  ^ther  with  the 
crib  to  which  it  was  attached,  no  discharge  measurements  having  been 
made  while  it  was  in  place. 


"HOirr^]  MISSOURI   RIVER   DRAINAGE    BASIN.  83 

On  November  16,  1894,  a  new  gage  was  established  by  Arthur  P. 
E)a\4s,  under  the  northeast  corner  of  the  Northern  Pacific  Railway 
bridge  above  mentioned.  This  gaere  consisted  of  timbers  partly 
inclined  and  partly  vertical,  the  lower  inclined  portion  being  gradu- 
ated from  0.6  foot  up  to  7.1  feet  and  the  vertical  portion  from  7  feet 
up  to  1:2.1  feet.  Bench  mark  No.  1  was  on  the  head  of  a  bridge  spike 
in  the  top  of  the  pile  stump  to  which  the  lower  end  of  the  inclined  gage 
was  fastened.  Its  elevation  was  1.62  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  was  the  head  of  a  bridge  spike  driven  horizontally 
into  the  first  pier  east  of  the  river.  It  was  driven  into  the  north  end 
and  was  marked  "B.  M."  Its  elevation  was  9.32  feet  above  the  zero 
of  the  gage.  The  measurements  were  made  by  means  of  a  cable  across 
the  river  100  yards  above  the  bridge. 

On  September  16,  1896,  a  wire  gage  was  placed  in  the  east  span  of 
the  railroad  bridge  and  fastened  to  the  guard  rail  on  the  upper  side. 
The  distance  from  the  outside  edge  of  the  pulley  to  the  end  of  the  rod 
was  1  foot;  from  the  end  of  the  weight  to  the  index  marker  was  18.4 
feet  Bench  mark  No.  1  was  the  top  of  the  northeast  corner  of  the 
iron  plate  at  the  foot  of  the  diagonal  end  member  of  the  truss  at  the 
east  end  on  the  upper  side,  and  was  13.7  feet  above  datum.  Bench 
mark  No.  2  was  a  spike  in  a  pile  stump,  described  and  called  ''Bench 
mark  No.  1"  in  the  description  of  the  1894  gage. 

The  present  station  is  located  460  feet  northeast  of  the  railroad 
bridge  and  600  feet  northwest  of  the  railroad  station.  It  was  estab- 
lished in  October,  1901,  by  J.  8.  Baker.  The  standard  chain  gage  is 
placed  on  a  horizontal  frame  20  feet  east  of  the  south  cable  support. 
The  chain  length  from  end  of  weight  to  the  outside  of  handle  ring  is 
21.21  feet.  The  gage  is  read  once  each  day  by  N.  A.  Smith.  Dis- 
charge measurements  are  made  by  means  of  a  (»able,  car,  stay  wire, 
and  tagged  wire  about  450  feet  above  the  railroad  bridge.  The  initial 
point  for  soundings  is  the  left  cable  support.  The  channel  is  stiuight 
for  200  feet  above  and  below  the  station.  The  current  has  a  moderate 
velocity.  The  right  bank  is  high  and  rocky  and  is  not  liable  to  ov^er- 
flow.  The  left  bank  is  low,  but  will  overflow  only  at  extremely  high 
stages.  Both  banks  are  covered  with  bushes.  The  bed  of  the  stream 
is  sandy,  with  a  small  amount  of  vegetation.  On  July  27,  1901,  the 
datum  of  the  gage  was  raised  1.23  feet.  The  bench  marks  in  present 
use  are  located  as  follows:  Bench  mark  No.  1  is  a  railroad  spike  in  the 
west  side  of  the  post  of  the  gage  frame,  3.6  feet  from  the  top  of  the 
bridge  bar.  Its  elevation  is  8  feet  above  gage  zero.  Bench  mark 
No.  2  is  a  temporary  l)ench  mark;  it  is  a  point  halfway  down  on  the 
bevel  edge  at  the  top  of  the  coping  of  the  northeast  abutment  of  the 
Northern  Pacific  Railway  bridge.  Its  elevation  is  11.705  feet  above 
gage  zero. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Dlmhurfje  meajnirements  of  (JaUatin  River  at  Logan,  Moid.,  in  1904* 


Date. 


April  16 
April  24 
May  24. 
May  30 . 


Hydrojrrapher. 


Width. 


Area  of 
section. 


June  18 

June  27 

July  20 do 

August  20 do 


A.  E.  Place 

do 

W.  B.  Freeman 

W.  B.  Freeman  and 
E.  C.  Murphy. 

W.  B.  Freeman 

do 


Mean 
velocity. 


hefeS.      »'«•»'"!«. 


Feet.        Scamd-fffi, 
2.34  1,:?99 

2.45  1.4H7 


4.98 
4.08 

4.71 
3.30 
1.83 

.78 


5, 2S0 
3,330 

4,418 

2,278 

878 

2W 


yfean  daily  gage  heigfd,  in  feet,  of  Gallatin  River  at  Ixygan,  Mont.,  for  1904- 


Day. 

,  Jan. 

Feb. 

Mar. 

Apr. 

1 

1 

1.40 

1.50 

«1.80 

a  2. 10 

a  2. 80 

a  3. 10 

'a3.60 

n3.80 

a2.90 

1.50 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.20 

1.30 

1.10 

1.15 

1.20 

1.30 

1.30 

1.40 

1.20 

1.30 

1.50 

1.30 
1.10 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.30 
1.40 
1.40 
1.50 
1.60 
1.60 
1.60 
1.50 
1.40 
1.40 
1.40 
1.40 
1.50 
1.30 
1.00 
.80 
1.00 
1.00 
1.20 
1.10 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.40 
1.50 
1.80 
1.40 
1.20 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.00 
1.00 
1.00 
1.00 
1.20 
1.20 
1.20 

* 
1.10 

2 

1.20 
1.30 
1.60 
1.90 
1.90 
1.70 
1.50 

3 

4 

5 

6 

7 

8 

9 

1.60 

10 

1.90 
2.50 
2.50 
2.50 

11 

12 

13 

14 

2.30  i 

15.   .. 

2  60 

16 

2.30 

17 

18 

19 

20 

21 

22 

2.30 
2.00 
2.00 
2.10 

2.;«) 

2,30 
2.30 
2.20 
2.20 
.    2.25 
2.50 
2.85 
3.00 
2.85 

23 

24 

25 

26 

27 

28 

29 

30 1 

31 

2.85 
2.85 
2.90 
3.00 
8.00 
3.00 
3.10 
3.00 
2.80 
2.90 
3.00 
3.00 
2.95 
2.95 
2.95 
8.15 
3.20 
3.40 
3.90 

4.a'> 

4.60 
4.85 
5.15 
5.00 
4.30 
4.10 
4.05 
4.10 
4.30 
4.30 


June. 


(&) 

4.a5 

4.80 
4.60 
4.50 
4.50 
4.60 
4.70 
4.60 

(ft) 
4.90 

4.95 

4.80 

4.60 

4.50 

4.50 

4.80 

4.75 

4.90 

4.65 

4.40 

4.30 

4.10 

3.90 

3.80 

(ft) 
3.30 
3.25 
3  25 
3. -20 


July. 


Aug.     Sept.      Oct.      Nov.     Dec 


3.15  ! 

3.20 

3.30 

(ft) 
3.20 

3.05 

2.80 

2.70 

2.60 

2.50 

2.40 

2.30 

2.35 

2.35 

2.30 

2.16 

2.10 

2.10 

2.00 

1.80 

1.75 

1.70 

1.65 

1.60 

1.60 

1.65 

1.60 

1  60 

1.60 

1.60 

1.50 


1.40 
1.35 
1.20 
1.20 
1.15 
1.05 
1.05 
1.00 
1.00  I 

.90  I 

.85 

.80  ' 

.75, 

.70 

.60  ! 

.60 

.60 

.70 

.70 

.70 

.60 

.70 

.80 

.85 

.95 
1.00 
1.00 
1.05 
1.10 
1.00 
1.10 


1.20 
1.20 
1.20 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.-20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.40 
l.-^O 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.55 
1.55 
1.60 


1.55 
1.55 
1.60  ' 


1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1  60 
1.60 


I 


1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 


1.60 

1.60 

1.60 

1.60 

1.60 

1.00 

Leo 

1.60 

1.60  ! 

1.60 

1.60 

1.60 

1.60 

I 

l.?i6 
1..M) 

1.45 
1.4.1 
1.50 
l.W 
l.'iO 
l.SO 
1.50 
1-60 
1.70 
1..S1 
1.80 

1.90 

1.85 

l.S^ 

l.KS 

1.85 

1.85 

1.85 

1.85 

1.85 

l.« 

1.85 

1.8& 

a4.10 

04.00 

as.  00 

aSLOO 


alee  jam  at  railroad  bridge  (100  yards  below  station)  from  January  3  to  9  and  December  28 to  83. 
6  No  observation. 
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Rating  tahU  for  GcUlaHn  Hirer  at  Jjogan,  Mont.y  from  January  1  to  December  Sl^  1904. 


Gage 

height. 

1 

Discharge. 

1 

Gage 
height. 

FeH. 

Discharge. 
Seeond-fert. 

'     Gage 
height. 

j      reel. 

DiHcharge. 

_, 

Srcond-feet. 

Gage 
^height. 

Discharge. 

1 

PseL 

Second-/fet.  i 

FeeL 

Sfcondr/eet. 

0.50 

210 

1.60 

740 

2.70 

1,670 

3.80 

2,950 

.60 

230 

1.70 

810 

2.80 

1,770 

3.90 

3,090 

.70 

260 

1.80 

880     1 

2.90 

1,870 

4.00 

3,240 

.80 

300 

1.90 

965 

3.00 

1,980 

4.20 

3,540 

'i       .90 

^40 

2.00 

1,035 

1     3.10 

2,090 

1     4.40 

3,870 

'     1.00 

385     1 

2.10 

1,120 

3.20 

2,205 

1     4.60 

•      4,230 

1.10 

435 

2.20 

1,210 

3.30 

2,325 

,     4.80 

4,620 

1.20 

485 

2.30 

1,300 

3.40 

2,445 

1     5.00 

5,050 

1.30 

545 

2.40 

1,390 

3,50 

2,565 

1 

1.40 

605 

2.50 

1,480 

3.60 

2,685 

1.50 

670 

1                    1 

2.60 

1,570 

'     3.70 

1 

2,815 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
7  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heights 
0.8  foot  and  5  feet.     The  table  has  been  extended  beyond  these  limits. 

EtiinvoLted  monthly  discharge  of  Gallatin  Rirer  at  Ijogan,  MorU.^for  1904. 

[Drainage  area,  1,805  square  mllefl.] 


Dif«charge  In  second-feet. 


Month. 


.  Maximum. 


January  1 1-31 

February 

March 

April 

Mav 

June 

Julv 

August , 

September 

October 

November 

December  *. . , 


670 

740 

880 

1,980 

5,400 

4,940 

2,325 

605 

740 

740 

740 

955 


Minimum. 


385 
300 
385 
435 
1,770 
2,205 
670 
230 
435 
705 
740 
635 


The  year 


5,400 


230 


Mean. 

0  462 

524 

478 

1,169 

2,772 

3,897 

1,290 

357 

544 

738 

740 

825 


1,150 


Run-off. 


Total  in 
acre-feet. 


Second-feet 

per  square 

mile. 


Depth  in 
Inches. 


28, 407 

0.256 

• 

0.295 

:iO,  141 

.293 

.316 

29,391 

.265 

.306 

69,560 

.648 

.723 

170,444 

1.536 

1.771 

231,888 

2.159 

2.409 

79, 319 

.715 

.824 

21,951 

.198 

.228 

32, 370 

.301 

.336 

45,  378 

.409 

.472 

44, 033 

.410 

.457 

50,  727 

.457 

.527 

833, 609 


0.637 


8.664 


a  Mean  of  January  11  to  31  is  taken  as  mean  for  month. 
h  Discharge  December  28  to  31  estimated  915  second-feet. 

JEFFERSON    RIVER   NEAR   SAPPINGTON,  MONT. 

This  station  was  established  November  13,  1894,  by  A.  P.  Davis. 
It  is  located  300  feet  above  the  niih-oad  bridge,  1  mile  north  of  the 
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railroad  station  at  Sappington,  and  7  miles  above  Willow  Cr^ek.  The 
chain  gage  is  fastened  to  the  guard  rail  on  the  upstream  .side  of  the 
south  span  of  the  old  Northern  Pacific  Railway  bridge.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  marker  is  16.30  feet.  It 
is  read  twice  each  day  by  John  Fraser.  Discharge  measurements  were 
made  by  means  of  a  cable,  car,  and  tagged  wire  about  300  feet  above 
the  bridge  to  which  the  gage  is  attached.  November  1  a  new  cable 
was  installed  some  500  feet  above  the  old  one  on  account  of  a  new 
railroad  bridge  being  built  at  the  former  site.  The  section  at  this 
place  is  an  excellent  one,  the  channel  being  straight  for  500  feet  above 
and  below,  the  bed  smooth  and  regular,  covered  with  gravel,  and 
entirely  free  from  eddies.  The  current  velocity  is  swift.  Both  banks 
are  composed  of  clay  and  are  covered  with  willows  and  underbrush. 
The  right  bank  may  overflow  at  extreme  high  water.  On  Novanber  3, 
1897,  the  gage  datum  was  lowered  0.8  foot.  The  subsequent  years  were 
adjusted  to  the  new  datum,  but  the  remainder  of  1897  was  corrected  to 
agree  with  the  old  datum.  Bench  mark  No.  1  consists  of  a  6-inch 
wire  nail  driven  verticall}^  in  the  east  side  of  the  blocking  which 
forms  the  south  abutment  of  the  railroad  bridge  and  is  12.90  feet 
abov^e  gage  datum.  Bench  mark  No.  2  is  a  6-inch  wire  nail  in  a  tele- 
graph pole  about  30  feet  south  and  east  of  the  south  abutment  of  the 
bridge  and  is  at  an  elevation  of  9.93  feet  above  gage  datum.  Bench 
mark  No.  3  is  the  head  of  the  northwest  bolt  fastening  the  switch 
standard  to  the  cross-tie  30  feet  east  of  the  bridge;  its  elevation  is 
17.70  feet  above  gage  datum.  Bench  mark  No.  4  is  cross  on  top  of 
coping  at  NW.  corner  of  small  culvert  800  feet  from  bridge.  Eleva- 
tion 11.568  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measuremerUs  of  Jefferson  River  near  Sappington,  Mont.,  in  1904. 


Date. 


April  26 
May  18. 
May  30. 


June  28« 

July  23« 

August  24«  .. 

November  1  ^ 


Hydrographer. 


A.  E.  Place 

W.  B.  Freeman 

W.  B.  Freeman  and 
E.  C.  Murphy. 

W.  B.  Freeman 

do 


W.  B.  Freeman  and 
Robert  Follansbee. 

L.  R.  Stockman , 


Area  of 
section 


J^d. 

Sq./eet. 

270 

1,248 

268 

1,360 

268 

1,457 

250 

1,041 

227 

762 

220 

:«8 

260 

574 

Mean 
velocity, 


Ft.  per  sec. 
4.10 
4.21 
4.77 

3.39 
1.78 
1.24 


I 


Gafe 
leijrnl 


height 


3.65 
2.39 
1.45 


1.80  I       2.00 


.  Disi- 
chaigr. 


IM.      I  Set.frH. 
4. 40  '      5, 126 
4. 90        5,  727 
5. 43        6, 949 


3,  hX\ 

1,358 

44o 

i,o:« 


a  From  bridge  beltiw  cable. 


^From  a  now  section  300  feet  aiiove  old  cable  section. 
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Mean  daily  gage  firiglU,  in  feet y  of  Jefferton  Either  near  Sappingtony  Mont,  ^  for  1904^^ 


I>«y. 

Jan. 

4.05 
4.10 
4.10 
4.25 
4.30 
4.30 
4.30 
4.30 
4.20 
4.30 
4.35 
4.40 
4.40 
4.50 
4.50 
4.50 
4.60 
4.50 
4.40 
4.15 
3.76 
3.90 
3.90 
8.90 
8.90 
3.90 
3.95 
4.00 
4.00 
4  06 
4.10 

Feb. 

4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
3.85 
3.80 
3.80 
3.70 
8.75 
8.80 
3.80 
3.80 
4.06 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.10 
4.16 
4.20 
4.20 
4.10 

Mar. 

4.10 
4.10 
4.10 
4.15 
4.20 
4.30 
4.65 
4.30 
3.45 
2.70 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
1    2.30 
1    2.40 
2.36 
2.26 
2.20 
2.35 
1    2.40 
2.  SO 

2.50 

1 

Apr. 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.4D 
2.50 
2.65 
2.90 
3.00 
3.25 
3.85 
8.30 
3.30 
3.30 
8.66 
4.10 
4.20 
4.35 
4.40 
4.50 
4.65 
6.00 
6.50 
5.56 
6.45 

May. 

5.00 
4.80 
4.75 
5.15 
6.50 
6.36 
4.90 
4.a5 
4.75 
4.60 
4.45 
4.55 
4.&5 
4.55 
4.60 
4.90 
4.96 

'  4.90 
6.00 

:  5.16 
6.80 
6.50 
5.65 
6.35 
6.46 
6.65 
6.45 
6.85 
6.65 
5.45 

5.36 

1 

June.  1 

6.45 

5.50  1 

6.80 

5.85 

5.60 

6.15 

5.46 

5.30 

5. 25 

5. 15 

6.10 

4.S6 

4.70 

4.60 

4.35 

4.35 

4.36 

4.35 

4.35 

4.45 

4.40 

4.20 

4.10 

4.15 

4.15 

4.00 

3.90 

3.70 

8.40 

3.25 



July. 

3.15 
8.10 
3.06 
3.05 
3.16 
8.40 
3.60 
3.30 
3.25 
8.15 
3.15 
3.15 
3.16 
3.16 
3.15 
3.  a*) 
2.85 
2.60 
2.50 
2.45 
2.45 
2.45 
2.35 
2.35 
2.35 
2.25 
2.25 
2.20 
2.15 
2.10 
2.06 

Aug. 

2.05 
1.96 
1.95 
1.96 
1.85 
1.80 
1.70 
1.60 
1.45 
1.60 
1.65 
1.60 
1.50 
1.66 
1.55 
1.55 
1  66 
1.65 
1.65 
1.56 
1.66 
1.60 
1.45 
1.45 
1.45 
1.45 
1.46 
1x45 
1.50 
1.66 
1.60 

Sept. 

1.65 
1.66 
1.65 
1.65 
1.65 
1.65 
1.66 
1.60 
1.66 
1.65 
1.55 
1.55 
1.66 
1.65 
1.56 
1.55 
1.56 
1.65 
1.65 
1.55 
1.55 
1.65 
1.55 
1.66 
1.55 
1.56 
1.65 
1.66 
1.65 
1.66 

1 

Oct. 

1.65 
1.56 
1.56 
1.55 
1.56 
1.65 
1.65 
1.65 
1.66 
1.65 
1.65 
1.66 
1.80 
1.75 
1.85 
1.90 
1.95 
1.95 
1.96 
1.95 
2.06 
2.15 
2.15 
2.06 
2.06 
2.05 
2.06 
2.05 
2.00 
1.96 
1.95 

Nov. 

2.00 
2.00 
2.00 
2.06 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.36 
2.50 
2.60 
2.46 
2.40 
2.46 
2.60 
2.50 
2.60 
2.60 
2.50 
2.60 

Dec. 

1 

2.Q0 

2 

3 

4 

2.46 
2.30 
2.80 

5 

2.30 

6 

I.............. 

2.20 
2.20 

J*            .     .     .. 

2.20 

9 

2.20 

10 

2.20 

11 

2.20 

12 

2,10 

13 

2.J6 

2.30 

IS 

16'. 

17 

lis 

19 

20 

2.30 
2.26 
2.20 
2.30 
Z80 
2.20 

21 

2.20 
2.20 

a 

2.20 

24 

2.20 

2.1 

2.20 

2.60 

27 

3.30 

28 

8.50 

29 

6.40 

6.90 

31 

7.00 

a  Readings  from  Januarv  1  to  March  9,  1904,  inclusiye,  and  from  December  27-81,  1904,  inclusive, 
do  not  represent  the  flow  due  to  ice  gorging. 

Hating  table  for  Jefferson  River  near  Sappingtony  Mqnt.y  from  March  JO  to  Decemfter  Sly 

1904. 


Gage 
leignt. 

Discharge. 
Second'feeL 

Gage 
height. 

Discharge. 

• 

Seeond/eet. 

Ga^e 
height. 

Feet. 

1 
Discharge 

Gage 
height. 

Feet, 

1 
Discharge. 

Secondr/eet. 

FkL 

Feet. 

Sec<md-/eet.  i 

1.50 

505 

2.60 

1,720 

3.70 

3,635     ' 

4.80 

5,725 

1.60 

585 

2.70 

* 

1,860 

3.80 

3,825     ' 

4.90 

5, 915 

1.70 

680 

2.80 

2,000 

3.90 

4,015 

5.00 

6,105 

1.80 

780 

2.90 

2,150 

4.00 

4,2a5 

5.20 

6,485 

1.90 

880 

3.00 

2,315 

'    4.10 

4,395 

5.40 

6,865 

2.00 

990 

3.10 

2,495 

4.20 

1 

4, 5a5     1 

5.60 

7,245 

2.10 

1,100 

3.20 

2,685 

'     4.30 

4,775 

5.80 

7,625 

2.20 

1,210    ! 

3.30 

2,875 

,     4.40 

4,965     ' 

6.00 

8,005  ; 

'                1 

2.30 

1,325 

3.40 

3,065 

4.50 

» 

5,155     1 

6.20 

8,385     ■ 

2.40 

1,450    1 

3.50 

3,255 

1     4.60 

5,345     ' 

6.40 

8,765 

2.50 

1,580 

• 

3.60 

3, 445 

1     4.70 

5, 535 

6.60 

9,145 
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The  preceding  table  is  applicable  only  for  open-channel  conditions.  It  is  based 
upon  7  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between 
gage  heights  1. 45  feet  and  5. 50  feet.  The  table  has  been  extended  beyond  these  limits. 
Above  gage  height  3.50  feet  the  rating  curve  is  a  tangent,  the  difference  being  190 
per  tenth.     Change  in  conditions  due  to  obstructions  placed  in  the  river  just  Wow 

gage. 

EgHmated  monthly  discharge  of  Jeffermn  River  near  Sappington,  Mont,,  fitr  1904- 

[Drainage  area,  8,984  Rquare  miles.] 


Montti. 


Difucharige  in  second-ftHjt. 


Run-off. 


Maxixniim. 


January 

February . . 

March  ft 

April 

May 

June 

July 

August 

September . . 

October 

November . . 
December  <^\ 


Minimum. 


1,860 
7, 150 
9,240 
7,720 
3,445 
1,045 

aso 

1,155 
1,580 
1,720 


1,210 

1,450 

5,060 

2,  780 

1,045 

465 

545 

545 

990 

1,100 


The  year 


Mean. 

« 1,400 

«1,400 

1,433 

3,218 

6,516 

5, 440 

2,055 

606 

566 

824 

1 ,  808 

1,353 


Total  in 
acre-fe<'t. 


Sot-ond-fecl 

per  »auare 

mile. 


Depth  ill 
inches. 


86, 083 

80, 529 

88,112 

191,484 

400,653 

323,  702 

126, 357 

37,  262 

33, 679 

50,666 

77, 831 

83,193 


0.156 
.156  I 
.159  \ 
.358 
.725  ' 
.606  i 
.229  j 
.067 
.063  I 
.092  ' 
.146 
.151 


0. 1S(J 
.ION 
.IKJ 
.399 
.S3« 
.676 
.264 
.077 
.070 
.106 
.163 
.174 


2,177  I  1,579,551 


.242 


3.29rt 


a  Estimated  by  C.  C.  Babb. 

b  March  10  to  31,  inclusive.    Mean  for  22  dayH  taken  as  mean  for  month. 

e  Discharge  December  27  to  31  estimated  1,720  second  feet. 

SUN  RIVER  (north  FORK)  NEAR  AUGUSTA,  MONT. 

This  station  was  established  October  31,  1903,  by  C.  T.  Prall.  It  is 
located  below  Christian's  ranch  and  below  the  head  of  Kilraven  ditch, 
14  miles  northwest  of  Augusta  and  21  miles  southwest  of  Choteau,  in 
Lewis  and  Clark  Count}',  Mont.  The  chain  gage  is  on  the  left  bank 
about  250  feet  below  the  cable.  The  horizontal  scale  board  is  painted 
white,  and  is  nailed  to  a  plank,  which  is  bolted  to  three  posts  set  in 
the  ground.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  13.05  feet.  The  distance  from  the  outside  edge  of  the  pul- 
ley to  the  zero  of  the  scale  is  4  feet.  Bench  mark  No.  1  is  the  highest 
point  of  rock  in  Sun  River,  12  feet  upstream  from  gage.  The  size  of 
the  rock  is  4  cubic  yards.  The  elevation  of  the  bench  mark  Ls  3.i<4 
feet  above  the  zero  of  the  gage.  Bencli  mark  No.  2  is  a  nail  in  the 
root  of  a  Cottonwood  tree  15  feet  east  of  the  gage.  Its  elevation  is 
14.47  feet  above  the  zero  of  the  gage.     Bench  mark  No.  3  is  a  nail  in 
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the  post  which  supports  the  inshore  end  of  the  gage.  Its  elevation 
is  10.69  feet  above  the  zero  of  the  gage.  Discharge  measurements  are 
made  by  means  of  a  cable,  car,  tag  wire,  and  stay  wire.  The  chan- 
nel is  straight  for  about  300  feet  above  and  200  feet  below  the  station. 
The  ri^ht  bank  is  low  and  may  overflow  at  flood  stages;  the  left  bank 
is  high  and  rock^'.  The  bed  of  the  stream  is  of  solid  rock.  The  cur- 
rent is  sluggish.  The  initial  point  for  soundings  is  the  left  cable  strut. 
Owing  to  the  impossibility  of  obtaining  a  regular  observer  but  few 
gage  readings  were  made  during  the  year. 

The  observations  at  this  station  during  1904  have  })eon  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

DiMcharge  meaguremenU  of  Sun  Bivrr  {North  Fork)  near  Augusta^  Moni.y  in  J  90S  and  1904- 


Dftte. 


Hydrographer. 


1903. 
November  1 


C.  T.  Prall 


1904. 

July  8 f  A.P.Porter. 

Jaly  9 ' do 

July  19 1 do 

September  8  . . . ' do 

November  12  ..    L.  R.  Stockman. 


Area  of 
section. 


SquATfJeti. 
378 

618 
522 
404 
291 
260 


Mean 
velocity. 


Fi.  per  aec. 
1.19 

2.73 

2.86 

1.88 

.92 

.60 


Q&ge 
height. 


Discharge. 


Feet.        I  Secondrjrit. 
I 
1.00  453 


2.42 

2.45 

1.70 

.81 

.60 


1,416 

1,492 

760 

269 

158 


Mean  daily  gage  height  in  feel  of  Sun  River  (North  Fork)  near  Augaslay  Mont.  ^  for  lfH)4. 


Day. 

July. 

Aug. 

Sept. 

Oct. 
*■• 

Nov. 

Dec. 

8 

2.40 
2.45 
2.36 
2.80 

1 
I   0.80 

9 

1 

10 

1 

...... ..J.. ...... 

1 

11 

-i 

1 

1 

12 

0. 60  ' 

15 

1.95  --- 

1 

16 

1.90 

1 

17 

1.80 
1.80 

|.. ...... 

1 

*•> 

18 

19 ^ 

1.70 



20 

21 

1.70 
1.65 

I 



1 

23 

1.60 
1.65 

1 

1 

26 

........  .,.|...,_...  ........  ........ 

1 

80 

1 

1 

.60  1 
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SUN   RIVER   (south   FORk)   NEAR  AUGUSTA,    MONT. 

This  station. was  established  hy  Arthur  P.  Porter,  December  2, 19<4. 
It  is  located  at  the  highway  bridge  on  the  road  from  Augusta  to  Craig, 
Mont.,  al)out  one-half  mile  out  of  Augusta.  The  gage  is  a  vertical 
rod,  spiked  to  the  cribwork  of  the  east  abutment  on  its  downstream 
side.  It  is  graduated  to  feet  and  tenths.  The  gage  reader  is  Richard 
Auchard,  and  readings  are  made  daily.  The  measurements  arc  n\ade 
from  the  upstream  side  of  the  single-span  bridge.  The  initial  point 
for  sounding  is  at  the  east  end  of  the  hand  rail,  and  this  point,  a^  well 
as  the  distances  ever}'^  5  feet  apart,  is  marked  in  white  paint  The 
channel  above  the  station  is  straight  for  a  few  feet  and  then  curves  to 
the  right.  Below  it  is  straight  for  30  feet,  when  it  forks  into  two 
parts.  The  current  is  sluggish.  Both  banks  are  high  and  not  liable 
to  overflow.  At  the  station  the  water  passes  between  the  eribworks 
of  the  bridge  abutments.  The  river  bed  is  made  up  of  coarse  gravel 
and  cobblestones.  Two  sloughs  on  the  east  side  and  an  irrigation  ditch 
on  the  west  side  of  the  bridge  carry  water  past  the  point  of  measure- 
ment. Bench  mark  is  the  head  of  a  spike  surrounded  by  a  ring  of 
nails  in  the  top  of  the  east  abutment  on  the  downstream  side.  It  is 
4.89  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

* 

Discharge  measurement  of  Sun  River  {Soidh  Fork)  near  AuguMaf  Moni.y  in  J 904* 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

DbicharKe. 

December  2 

A.  P.  Porter 

SquarefeeL 
61.4 

Ft.  per  tec. 
0.45 

Feei. 
1.30 

Seeond-ftfi, 
23.3 

Mean  daily  ga{fe  height  in  feet  of  Snn  River  {South  Fork)  near  Augutia^  Mont.y  for  J!M)4. 


Day. 

Dec. 

Day. 

2.. 

1.80 
1.30 
l.SO 
1.30 
1.50 
1.55 
1.25 
1.20 

'  10 

3 

1      

11 

4 

12 

5 

13 

6 

14 

7 

15 

8 

16 

9 

17 

Dec. 

Day. 

1 

Dec. 

Day. 

D«*. 

1.20 

I  18 

i.ao 

1.20 
1.20 
1.20 
1.20 
1.00 
1.30 

(«) 

26 

(<>) 

1.30 

19 

27 

1.50 

1.30 

20 

28 

1.45 

1.30 

21 

29 

1..T0 

1.15 

22 

30 

31 

1.30 

1.10 

28 

1.20 

1.20 

24 

1.30 

25 

u  Ice. 


babb  and"] 
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MARIAS  RIVER  NEAR   SHELBY,    MONT. 

This  station  was  established  April  4-,  1902,  by  J.  S.  Baker.  It  is 
located  at  the  highway  bridge  near  J.  A.  Johnston^s  ranch,  7  miles 
south  of  Shelby,  Mont.,  from  which  point  it  is  reached  by  driving. 
The  gage  is  of  the  standard  chain  type,  and  the  scale  board  is  spiked 
to  the  upstream  hand  rail  of  the  bridge.  The  length  of  the  chain  from 
the  weight  to  the  marker  was  originally  22.06  feet,  but  had  to  be 
reduced  November  16, 1904,  to  21.97  feet,  on  account  of  settling  of  the 
bridge.  It  is  read  once  each  day  by  Elsie  Bailey.  Discharge  meas- 
urements are  made  from  the  highway  bridge,  the  lower  chord  of  which 
is  about  15  feet  above  low  water.  The  initial  point  for  soundings  is 
the  east  end  of  the  east  bridge  pier,  on  the  lower  side  of  the  bridge, 
on  the  left  bank.  It  is  marked  0.  The  channel  is  straight  for  300 
feet  above  and  600  feet  below  the  station.  The  current  velocity  is 
moderate.  The  right  bank  is  sloping  and  sandy,  and  is  liable  to  over- 
flow. The  left  bank  is  high,  and  is  protected  by  sheet  piling  and  a 
plank  wall.  It  may  overflo\v  at  extreme  flood  stages.  The  bed  of  the 
stream  is  composed  of  'sand  and  gravel,  with  some  cobblestones;  it  is 
liable  to  shift  after  freshets.  There  is  but  one  channel,  and  the  cur- 
rent flows  towai-d  the  left  bank.  Bench  mark  No.  1  is  a  rivet  head  in 
the  footplate  at  the  foot  of  the  batter  post  on  the  top  of  the  southeast 
pier.  The  plate  is  marked  "B.  M.  17.54"  with  black  paint.  The 
elevation  of  the  bench  mark  above  gage  datum  is  17.54  feet.  Bench 
mark  No.  2  is  a  spike  in  the  southwest  side  of  a  cottonwood  stump  25 
feet  southeast  of  the  southeast  pier.  It  is  marked  "B.  M.  11.24." 
Its  elevation  above  gage  datum  is  11.24  feet.  Observations  had  to  be 
di^ycontinued  November  19,  1904,  on  account  of  the  only  available 
observer  leaving. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  meaguremerUs  of  Marias  River  near  Shelby ^  M<mi.j  in  J 904. 


Date. 


Hydrographer. 


Width. 


Mays A.  E.  Place 

May  20 L.  R.  Stockman . . . 

May  27 i do 

June  10 1  W.  B.  Freeman... 

June  29 Robert  Follansbee . 

August  1 W.  B.  Freeman... 

September  5 do 

November  16---    L.  R.  Stockman... 


Fed. 
170 
70 
75 
178 
162 
143 
135 
124 


Area  of 
section. 

Mean 
velocity. 

/T.  per  sec. 

Ga^e 
height. 

Feet. 

Sq./eet. 

546 

4.31 

4.02 

603 

4.86 

4.34 

611 

4.92 

4.44 

604 

4.63 

4.31 

444 

2.93 

3.36 

271 

1.83 

•    2.44 

204 

1. 13 

1.97 

199 

.93 

1.80 

DiM^harge. 

Second-feet. 

2,359 

2,934 

3,004 

2,798 

1,303 

495 

231 

184 
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Mean  daUy  gage  heigkty  infeet^  of  Marias  River  near  Shelby ,  Mont,,  for  1904, 


Day. 


Jan. 


1. 
2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


Feb. 


3.00 
3.10 
3.10 
3.20 
3.20 
3.30 
3.30 
3.30 
3.30 
3.40 
3.30 
3.30 
3.20 
3.10 
3.10 
3.10 
3.10 
«3.00 


Mar. 


Apr. 


31 


T 


7.20 
6.30 
5.40 
5.00 
4.30 
4.40 
4.20 
4.10 
3.90 
3.80 
8.50 
3.50 
3.80 
3.90 
4.00 
4.00 
3.80 
3.80 
3.80 
3.80 
4.00 
4.60 
4.60 


May. 

4.30 
4.80 
4.30 
4.40 
4.20 
4.10 
3.90 
3.80 
3.80 
3.80 
3.90 
4.00 
8.90 
3.90 
4.00 
4.10 
4.10 
4.20 
4.35 
4.40 
4.50 
4.70 
5.40 
5.10 
4.90 
4.60 
4.50 
4.  SO 
4.50 
4.60 
4.70 


June. 

4.70 
4.80 
4.60 
4.40 
4.30 
4.40 
4.60 
4.60 
4.50 
4.30 
4.30 
4.20 
4.00 
3.90 
4.00 
4.00 
4.20 
4.40 
4.40 
4.20 
4.00 
3.80 
3.80 
3.80 
3.60 


3.60 

1    3.50 

3.30 

3.40 

3.40 


3.45 
3.35 
3.45 
3.55 
3.45 
3.35 
3.75 
3.25 
3.25 
3.16 
3.15 
3.05 
3.05 
8.05 
2.95 
2.95 
2.85 
2.75 
2.75 
2.65 
2.^i5 
2.55 
2.45 
2.45 
2.45 
2.35 
2.45 
2.45 
2.45 
2.45 
2.46 


Aug.     Sept. 


2.45 

2.45 

2.35 

2.35 

2.35 

2.35 

2.35 

2.36 

2.35 

2.35 

2.25 

2. -25 

2.25 

2.25 

2.15 

2.15 

2.15 

2.15 

2.16 

2.16 

2.05 

2.05 

2.16 

2.16 

2.05 

2.05 

2.05 

2.05 

2.05 

2.15  I 

2. 15  ' 


2.15 
2.16 
2.05 
2.05 
2.05 
1.95 
1.95 
1.95 
1.95 
1.% 
1.95 
1.95 
1.95 
1.9S 
1.96 
1.96 
1.95 
1.96 
1.96 
1.95 
1.95 
1.95 
1.96 
1.95 
1.96 
1.85 
1.85 
1.85 
1.85 
1.85 


Oct.     Nov. 


1.80 

1.80 

LM) 

L80 

1.80 

Lj» 

1.80 

l.*« 

1.80 

l.Hi) 

1.80 

l.W 

1.90 

\.yi> 

1.90 

\.H) 

1.90 

l.WJ 

2.00 

l..sn 

2.00 

1-^) 

1.90  ' 

l.jo 

1.90 

l.« 

1.90  1 

1.* 

1.90 

1.* 

1.90 

1.70 

1.90 

L7I' 

1.90  ' 

1.70 

1.90 

1.70 

1.90 

{*') 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80  ' 

1.80 

1.80 

1.80 

1.80 

«  River  frozen  January  18  to  April  7,  inclusive, 
b  Readings  discontinued  for  lack  of  an  observer. 

Rating  table  for  Marias  River  near  Shelby  j  Mont.^  from  January  1  to  December  Sly  1904, 


Gage' 
height. 

Discharge. 

- 
Second-frfi. 

Gage 
height. 

Feet. 

Di»charge. 
S(r(md-/tet. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Diachange. 

Fed. 

Fed. 

Second-feet. 

Fed. 

Second/ctt. 

1.70 

150 

2.80 

725 

3.90 

2,140 

5.00 

4,160 

1.80 

185  . 

2.90 

810 

4.00 

2,300 

5.20 

4,560 

1.90 

220 

3.00 

900 

4.10 

2,460     ' 

5.40 

4,960 

2.00 

265 

3.10 

995 

4.20 

2,620 

5.60 

5,360 

2.10 

310 

3.20 

1,110     1 

4.30 

2,790 

5.80 

5,760 

2,20 

360 

3.30 

1, 240 

4.40 

2,970 

6.00 

6,160 

2.30 

410 

3.40 

1,380 

4.50 

3,160 

6.20 

6,560     j 

2.40 

4.60 

3.50 

1,530 

4.60 

3,360 

6.40 

6,960 

2.50 

515 

3.60 

1,680 

4.70 

3,560 

6.60 

7,360 

2.60 

575 

3.70 

1,830 

4.80 

3,760 

6.80 

7,760 

2.70 

645 

3.80 

1,980 

4.90 

3,960 

t 
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The  prpteding  table  is  applicable  only  for  open-<'hanneI  conditionH.  It  is  \miied 
upon  8  discharge  measureinenta  made  during  1904.  It  is  well  defineil  between  gagn 
heights  1.8  feet  and  4.5  feet  The  table  has  been  extended  l)ey()nd  these  limits*. 
Above  gfl^  height  4.5  feet  the  rating  curve  is  a  tangent,  the  difference  being  200 
per  tenth. 

Egtimaled  monthly  discharge  of  Marias  River  near  Shelby,  Mont.,  for  1904, 

[Drainage  area,  2,610  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


Minimum. 


January  1  to  18,  in- 
clusive   


Februarj' 
March 


1,380 


900 


April  1  to  7,  esti- 
mated  


May 

June 

July 

August 

September.. 

()ctol)er 

November  ft. 
Decemlier  .. 


8,560 

4,960 

3,760 

1,605 

490 

335 

265 

185 


800 
1,980 
1,240 
435 
290 
205 
185 
150 


The  year 


I 


Mean. 


Total  in 
acre-feet. 


O900 
fl800 
a800 

2,457 
2,848 
2,495 
871  I 
367  ' 
246  I 
204  ' 
168  ' 
«150  ! 


55,339 
46,016 
49,190 

146, 202 

175,117 

148,463 

53,  556 

22,566 

14,638 

12,544 

9,997 

9, 223 


Run-off. 


0. 345 
.307 
.307 


.941 
1.091 
.956 
.334 
.141 
.094 
.078 
.064 
.a57 


0.  398 

. :«! 

.354 

1.050 
1. 258 
1.067 
.3^5 
.162 
.105 
.090 
.071 
.066 


1,017    742,851  i    .393    5.337 


o  Estimated. 


bDischaige  cHtimated  for  November  20  to  30. 


TETON   RIVER  NEAR   BELLEVIEW,    MONT. 

This  station  was  established  November  26, 1904,  by  A.  P.  Porter.  It 
is  located  in  sec.  35,  T.  25  N.,  R.  37  W.,  M.  P.  M.,  about  16  miles  above 
Choteau,  and  near  the  house  of  Julius  Bjornstad.  The  nearest  post- 
office  is  Belleview,  Mont.  The  gag^e  is  a  vertical  rod  gage  graduated 
to  feet  and  tenths.  It  is  spiked  to  a  2  by  4  inch  post  and  set  in  a  pit 
about  2  feet  in  diameter  and  about  40  feet  above  the  head  of  an  irri- 
gation ditch.  It  is  read  daily  by  Julius  Bjornstad.  Stream  measure- 
ments are  made  from  a  cable  a  short  distance  upstream.  This  is 
supported  on  one  side  by  shears  and  a  deadman;  on  the  other,  by 
trees.  The  tagged  wire  stretched  over  the  cable  is  marked  every  10 
feet.  The  zero  is  at  the  left  and  serves  as  an  initial  point  for  sound- 
ings. The  channel  above  the  station  is  straight  for  about  200  feet  at 
low  water.  At  high  water  the  river  curves  gradually  from  the  left. 
Below  the  channel  is  straight  for  75  feet.  The  bed  is  free  from  vege- 
tation and  consists  of  coarse  gravel  and  cobblestones.     A  bar  divides 
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the  channel  at  low  water.  Some  100  feet  downstream  there  are  nmall 
rapids.  The  current  is  swift.  Both  banks  are  low  and  covered  with 
thick  underbrush  and  a  few  scattering  trees.  Bench  mark  No.  1  is  a 
nail  in  a  10-inch  cottonwood  tree  8  feet  from  the  road  and  50  feet 
from  the  river  bank.  Its  elevation  is  6.43  above  gage  zero.  Bench 
mark  No.  2  is  a  nail  in  a  5-inch  cottonwood  tree  2  feet  to  the  east  of 
the  road  and  50  feet  from  the  bank.  Its  elevation  is  5  feet  above  gage 
zero.  Bench  mark  No.  3  is  a  nail  in  a  20-inch  cottonwood  tree  serv- 
ing as  a  post  in  Bjornstad's  small  corral.  Its  elevation  above  the 
gage  zero  is  3.165  feet. 

Observations  at  this  station  during  1904  have  been  made  under  the 
direction  of  C.  C.  Babb,  district  engineer. 

Discharge  mensureniejU  of  Teton  River  near  Bellevieu\  Mont,^  in  1904' 


Date. 


November  27  . 


Hydrographer. 


A.  1\  Porter 


Area  of 
section. 

Mean 
velocity. 

he^t. 

Sq.fect. 
38.2 

Ft.pcrgec. 
1.52 

0.60 

Dilicharire. 


iieeond-feet, 
58.0 


Mean  daily  gage  fieighlj  irifeet,  of  Teton  River  near  BellevieiVj  Mont.,  for  1904' 


3 

4 
5 
6 
7 
8 
9 
10 
11 


Day. 


Nov. 


Dec. 


0.60 
.60 
.60 
.55 
.56 
.50 
.55  ; 
.56  I 
.56 
.55 
.55 


12 
13 
14 
16 
16 
17 
18 
19 
20 
21 


Day. 


Nov. 


Dec. 

Day. 

Nov.       Dec. 

0.56 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

'       0.60 

.50 

.60 

.50  ! 

'          .60 

.50 

70 

.50 

.50 

0.60    

.50 

.60   

.60 

.60            . : 6 

.60 

.60            .40 

.60 

:       .40 

i 
1 

1 
1 

TETON    RIVER   NEAR   CHOTEAU,  MONT. 

This  station  was  established  November  30,  1904,  by  A.  P.  Port-er. 
It  is  located  at  the  highway  bridge  on  the  road  from  Choteau  to 
Augusta,  Mont.,  and  is  about  li  miles  from  *the  town  of  Choteau. 
The  equipment  consists  of  a  chain  gage  fastened  to  the  upstream  hand 
rail  of  the  bridge,  and  a  graduated  scale  board.  The  distance  from 
the  tip  of  the  weight  to  the  marker  is  14.73  feet.  The  marker  is  a 
a  copper  wire  index.  The  gage  is  read.gi-atuitously  by  J.  W.  Shields. 
The  bridge,  from  the  upstream  side  of  which  measurements  are  made, 
is  a  wooden  structure  resting  on  pile  bents.  The  initial  point  for 
sounding  is  at  the  northeast  end  of  the  bridge,  and  is  marked  ''0"  in 
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white  paint.  The  upstream  hand  mil  is  divided  into  10-foot  stations, 
and  their  distances  from  zero  are  painted.  Above  the  station  the 
channel  is  straight  for  2(X)  feet,  below  it  curves  to  the  right  for  about 
50  feet.  The  current  is  swift.  The  river  bed  is  clean  from  vegeta- 
tion, and  covered  with  focks  and  coarse  gravel.  The  bank  is  high  on 
the  right  and  low  on  the  left,  and  is  subject  to  overflow  at  high  water. 
Bench  mark  No.  1  is  a  nail  in  a  3-inch  plank  just  back  of  the  floor 
beam  at  the  west  end  of  the  bridge.  It  is  marked  with  white  paint 
and  has  an  assumed  elevation  of  20.00  feet.  Bench  mark  No.  2  is  a  nail 
2  feet  above  ground  in  the  trunk  of  a  cottonwood  tree  100  feet  from 
the  distend  of  the  bridge,  and  in  the  fence  on  the  south  side  of  the  road. 
It*  elevation  is  17.79  feet.  The  zero  of  the  gage  is  10.92  feet  with 
reference  to  the  bench  marks.  This  gage  was  stolen  before  any 
observations  could  be  made,  and  it  was  not  replaced  before  the  close 
6{  the  vear. 

Digcharge  mecuurement  of  Teton  River  near  Ckotexiu,  Motd,^  in  1904- 


Date. 


Hydrographer. 


Novemljer  29 


A.  P.  Porter 


Width. 


Area  of 
section. 


Mean 
velocity, 


Feet. 
15 


»Sf/.  ffct   \FI.  per  sec. 
5.  8  I       1.  26 


Oage 
height. 


Fed. 
1.8 


Di»- 
eharge. 


Sec-fret. 
7.3 


MILK  RIVER  AT   HAVRE,    MONT. 

This  station  was  originally  established  by  Cyrus  C.  Babb  May^  15, 
iJSyS.  At  that  time  a  cable  was  stretched  across  the  river  not  far 
from  the  highway  bridge.  The  station  was  reestablished  November 
4,  1902,  by  L.  V.  Branch,  when  the  cable  was  taken  out  and  the  sta- 
tion was  transferred  to  the  highway  bridge,  at  which  it  is  now  located. 
The  original  wire  gage  was  replaced  flanuary  12,  1904,  b}^  a  standard 
chain  gage,  which  was  made  to  read  the  same  as  the  old  gage.  The 
length  of  chain  from  the  end  of  the  weight  to  the  marker  is  25.3  feet. 
The  marker  is  a  ring  of  fine  copper  wire  wrapped  around  the  chain. 
It  is  placed  0.85  foot  from  the  end  of  the  cast-iron  ring  at  the  end  of 
the  chain.  The  scale  is  nailed  to  the  floor  of  the  bridge  on  the  down- 
stream side  90  to  100  feet  from  the  initial  point  for  soundings.  It  is 
boxed,  and  reads  from  2.5  to  10.5  feet.  The  gage  pulley  is  located  at 
a  point  which  corresponds  to  a  reading  of  2  feet  on  the  scale. 
L.  H.  Ling,  who  reads  the  gage,  is  the  United  States  Weather  Bureau 
oJ^server.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  is  marked  oii  the  downstream  guard  i*ail  at  the  right  bank. 
The  channel  is  sti-aight  above  for  a  short  distance,  when  a  sharp  curve 
occurs.  Below  the  station  it  is  straight.  The  current  is  sluggish  at 
ordinary  stages.     Both  banks  are  high  above  all  ordinary  floods,  and 
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are  not  wooded.  The  bed  of  the  stream  is  shifting  and  is  liable  to 
change  after  each  freshet.  The  bridge  from  which  the  measurements 
are  made  makes  an  angle  of  20  degrees  with  the  normal  to  the  current. 
The  datum  used  in  the  establishment  of  the  bench  marks  is  that  of  the 
city  of  Havre,  deduced  from  a  destroyed  teniporary  bench  mark  of 
the  United  States  Geological  Survey.  Bench  mark  No.  2  is  a  2<J- 
penny  nail  in  a  cottonwood  tree  100  feet  southwest  of  the  southwest 
pier  of  the  bridge.  Its  elevation  is  2,477.44  feet.  Bench  mark  No.  3 
is  a  standard  United  States  Geological  Survey  bench-mark  plate  in 
the  stone  pier  of  a  column  supporting  the  Great  Northern  Railway 
water  tank  one-half  mile  southeast  of  the  bridge  and  near  the  round- 
house. It  is  marked  2,483.  The  correct  elevation  is  2,482.46  feet. 
There  is  also  a  temporary  bench  mark  on  the  top  of  the  southeast 
corner  of  the  lid  of  the  gage  box.     Its  elevation  is  2,488.60  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  meamiremerUs  of  Milk  River  at  Ifarre^  Mmd. ,  in  1904' 


Date. 


Hydroffrapher. 


April  12 
May  5 . . 
May  19 . 
May  2«. 
June  4  . 


I 


A.  E.  Place 

....do 

L.  R.  Stockman. 
....do 


E.  C.  Murphy  and 
W.  B.  Freeman. 


.Time  30 |  Robert  Follanebee. 

July  18.. do 

August  1 

August  10 


W.  B.  Freeman 
do 


I 


width. 

Feet. 

172 

168 

75 

90 

155 

62 
56 
24 

7 


Area  of 

section. 


^l  Jeei. 
744 
289 
124 
159 
252 

70 

37 

11 

5 


Mean 
velocity. 


Ft.  per  src. 
3.86 
2.03 
2.90 
1.69 
1.73 

1.34 

1.19 

1.10 

.69 


Ga^e 
height. 


Feft. 
7.78 
5.18 
4.37 
4.43 
4.93 

3.47 
3.02 
2.80 
2.45 


Diflchai)^. 

Srcond-/cet. 
2,866 

588 

a59 

2S9 
435 

44 

12 

3 


Meoi'  daily  gage  height j  in  feet,  of  Milk  River  ai.  Havre ^  Mont.  ^  for  1904. 


1 
2 
3 
4 
ft 
6 
7 
8 
9 
10 
11 


Day, 


J  an. (I 


Feb.     Mar.  ;  Apr. 


2 

3 

4 

ft 

■•,     •••v-- 

6 I 

7 

I             i 

8 

May. 


4.60 

4.80 

4.70 

4.80 

7.00 

6.00 

8.00 

6.00 

8.80 

6.20 

8.00 

6.20 

9.30 

6.00 

8.20 

4.90 

7.80 

4.90 

7.30 

4.90 

6.80 

4.80 

4.80 
6.00 
6.00 
4.90 
4.70 
4.60 
4.60 
4.70 
4.80 
4.80 
4.90 


June.'  July. 


Aug.     Sept.     Oct.     Xov. 


8.40 

2.80 

3.40 

2.66 

3.40 

2.60 

3.40 

2.60 

'    3.40 

2.50 

3.30 

2.40 

3.30 
8.30 
8.30 
3.10 
3.00 


2.40 
2.46 
2.40 
2.40 
2.40 


2.40 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.40 
2.40 
2.40 


2.60 

2.60 

2.50 

2.60 

2.40 

2.40 

2.60 

3.00 

2.90 

2.80  I 

2,70  I 


2.  SO 
2.86 
2.!s0 
ISO 
2.90 
2.90 
2.90 
%*fO 
2.90 
2.90 
2.90 


a  River  frozen  January  1  to  March  30,  Inclusive;  also  during  December. 
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Mean  dculy  gage  height,  in  feel,  of  Milk  River  at  Havrey  Moid,,  for  1904 — Continued. 


Day. 


Jan.  I  Feb. 


Mar.     Apr. 


May. 


12 

1    • 

8.00 

iz 

9.80 

14 ' 

8.00 
7.00 
6.70 
6.20 
5.90 

1.) 

16 

17 

18 : 

19 

5.60 

30 

1 
1 

5.30 
5.10 

21 

22 

5.00 

23 

5.10 

24 

5.30  ' 

^-. 

5.30 

26 ' 

5.00 

27 

5.20 

3* 

5.10  , 

4.90 

» 

4.80 

31 

4.fiO 

1             1 

Rating  table  for  Milk  Rif^er  at  Harrey  Mont,,  from  January  I  to  December  SI,  1904' 


(>age 
height 

Discharge. 

Gage 
height. 

Discharge.  ' 

'     Gaffe 
,   height. 

1 

Dischaige. 
Secotid-feet. 

Gage 
height. 

Diiichaige. 

FteL 

Second-feet. 

Feet. 

Second-feet.  \ 

Feet. 

FM. 

Second-feet. 

2.20 

1 

r 

3.60 

120 

1     5.00 

490     I 

6.80 

1,750 

2.30 

2 

1 

3.70 

135     , 

5.10 

535 

7.00 

1,950 

2.40 

3 

3.80 

150  : 

5.20 

580 

7.20 

2,165 

2.50 

5 

3.90 

170 

5.30 

630 

7.40 

2,390 

2.60 

10 

4.00 

190    ' 

5.40 

685 

7.60 

2,630 

2.70 

15 

4.10 

210 

5.50 

745 

7.80 

2,880 

2.80 

22 

4.20 

230 

5.60 

805 

8.00 

3,140 

2.90 

31 

4.30 

255 

5.70 

870 

8.20 

3,400 

3.00 

41     ' 

4.40 

280 

5.80 

935 

8.40 

3,665    ' 

3.10 

51 

4.50 

310    1 

5.90 

1,005 

8.60 

3,035 

3.20 

es   ' 

4.60 

340    ' 

6.00 

1,075 

8.80 

4,205 

3.30 

75 

4.70 

375 

6.20 

1,225 

9.00 

4,480 

3.40 

90    ' 

4.80 

410 

6.40 

1,390 

9.20 

4,760 

3.50 

105 

1 
1 

4.90 

450 

6.60 

1,565 

The  above  table  in  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  dischai^  measurements  made  during  1904.  It  is  fairly  well  defined  between  gage 
heights  2.45  feet  and  7.80  feet    The  table  has  been  extended  beyond  these  limits. 
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Estimated  mmUhly  discharge  of  Milk  River  at  Hatre,  MotU.,  for  1904- 

[Drainage  area,  7,800  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August.  .. 
September 
October  .. 
November 
December 


Discharge  in  second-feet. 


Maximum. 


4,900 
580 
490 
90 
22 
10 
41 
51 


Minimum. 


Mean. 


The  vear. 


340 

230 

105 

10 

0 

1 

3 

22 


«90 

a  75 

«75 

1,736 

373 

278 

44 

5 

3 

19 

35 

a25 


Run-off. 


Total  in 
acre-feet. 


230 


5,534 

4,314 

4,612 

103, 299 

22,935 

16,542 

2,705 

307 

178 

1,168 

2.083 

1,537 

165,214 


Second-feet 

per  sauare 

mile. 


0.012 
.010 
.010 
.238 
.051 
.038 
.006 
.000 
.000 
.003 
.005 
.003 

.031 


Depth  in 
inchefL 


0.014 
.011 
.012 
.2«6 
.059 
.042 
.007 
.000 
.000 
.003 
.006 
.003 


42:^ 


a  Estimated  by  G.  C.  Babb. 


MILK  RIVER  AT  MALTA,  MONT. 


This  station  was  established  July  31,  1902,  by  C.  T.  Prall.  It  is 
located  at  the  highway  bridge  on  the  main  road  one-fourth  mile  east 
of  the  railroad  station  and  post-office  at  Malta,  Mont.  The  original 
wire  gage  has  been  replaced  by  a  standard  boxed  chain  gage,  reading 
the  same  as  the  old  one.  '  It  is  fastened  to  the  lower  dow^nstream 
guard  rail  of  the  highway  bridge.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  28.67  feet.  The  distance  from  the 
zero  of  the  scale  to  the  outside  edge  of  the  pulley  is  0.5  foot.  The 
marker  is  a  small  copper  ring  near  the  ring  at  the  end  of  the  chain. 
The  gage  is  read  once  each  day  by  S.  C.  Lo3^d.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  a  spike  on  the 
downstream  guard  rail  at  the  right  bank.  It  is  marked  zero  with 
paint.  The  channel  is  straight  for  about  700  feet  above  and  250  feet 
below  the  station.  The  current  velocity  is  moderate.  Both  banks  are 
high  and  sandy  and  are  not  liable  to  overflow.  The  water  passes 
beneath  the  bridge  at  all  stages.  The  bed  of  the  stream  is  composed 
of  sand  and  gravel,  and  there  is  but  one  channel.  The  bench  mark  is 
a  paint  mark  on  the  east  end  of  a  plank  spiked  to  the  south  abutment. 
It  is  marl.ed  '^B.  M.  U.  S.  G.  S."  Its  elevation  above  gage  datum 
is  13.66  feet,  and  the  elevation  of  the  latter  above  sea  level  is  2,221.40, 
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or  37.80  feet  below  the  United  StateH  Geological  Survey  datum  at  the 
Malta  schoolhouse. 

The  observatioDH  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Difcharge  meamtrements  of  Milk  River  at  JfaAa,  }f(mt.,  in  1904. 


Date. 


Hydnjfrrapher. 


April8« W.B.  Freeman... 

April  10 do 

April  11 do 

April  12 do 

April  13 do 

April  13 ' do 

^  pril  15 do 

April  18 do 

April  18 ' do 

April  19 do 

April  19 do 

April  20 ' do 

April  20 ' do 

April  21 do , 

April  22 do 

April  23 do 

April  24 do 

April  24 do , 

April  26 do 

April  30 ' do 

May  5 do 

May  5 W.  M.  Neptune . . , 

May  17 1  Robert  FoIIansbee. 

Mav  25 ' do 


Width. 


June  4. 


June  6... 
June  7... 
June  9--, 
June  13.. 
June  15.. 
July5«>.. 
July  9  ft. . 
Julv  20^. 


W.  B.  Freeman  and 
E.  C.  Murphy. 

Robert  FoIIansbee 

do 


.do 
.do 
.do 
.do 
do 
do 


150 

153 

153 

145 

145 

145 

145 

143 

143 

142 

141 

135 

131 

116 

106 

106 

103 

103 

100 

94 

95 

98 

86 

83 

87 


Area  of 
Mctlon. 


Sf/./rrt. 

1.261 

1,962 

1,682 

1,530 

1,536 

1,505 

1,467 

1,077 

990 

830 

736 

575 

485 

386 

333 

327 

321 

321 

313 

262 

236 

238 

160 

130 

146 


Mean 
velocity. 


138 

476 

135 

468 

110 

318 

93 

196 

92 

188 

22 

21 

20 

19 

18 

14 

July  28 , do 


Ft.  per  tec. 
2.51 

4.14 

4.16 

4.55 

4.44 

4.35 

4.49 

4.45 

4.52 

4.64 

4.73 

4.86 

5.10 

4.86 

4.70 

4.38 

4.40 

4.33 

4.41 

4.03 

4.00 

3.57 

2.66 

2.52 

3.45 

4.59 
4.97 
4.34 
3.07  ' 
3.12  ' 
2.09 
1.00  I 

I 

.41  ! 


Owe 
height 


Feet. 
10.45 

14.35 

12.57 

11.94 

12.07 

11.83 

11.82 

9.47 

8.85 

7.80 

7.12 

6.06 

5.52 

4.84 

4.43 

4.19 

4.07 

4.07 

4.06 

3.62 

3.29 

3.29 

2.42 

2.20 

2.37 

5.35 
5.08 
3.98 
2.90 
2.86 
1.34 
1.06 
.90 
.71 


DiA- 
charge. 


SeC'feH. 
3,162 

8,116 

7,002 

6, 966 

6,830 

6,545 

6,583 

4,798 

4,475 

3,a53 

3,483 

2,792 

2,470 

1,871 

1,566 

1,432 

1,408 

1,390 

1,381 

1,056 

942 

850 

425 

327 

603 

2,182 

2,324 

1,382 

601 

588 

44 

19 

6.6 


« Ice  gorge. 


^  By  wading  at  different  sections. 


c  Estimated. 
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Mean  daily  gage  heighi^  in  feet  j  of  Milk  River  at  MaJUa,  Mont,,  for  1904- 


Date. 

1 
Jan.a ; 

Feb.a 

Mar.a 

1 

Apr.a 

1 

May. 

3.66 
3.65 
3.65 
3.56 
3.86 
8.25 
3.16 
3.06 
3.05 
2.96 
2.95 
2.86 
2.75 
2.65 
2.56 
2.46 
2.36 
2.25 
2.26 
2.26 
2.35 
2.20 
2.60 
2.30 
2.20 
2.10 
1.90 
1.90 
2.00 
2.10 
2.10 

June. 

2.00 
2.10 
2.00 
2.00 
4.60 
6.30 
4.40 
4.00 
3.50 
3.80 
2.90 
2.0ft 
2.90 
2.80 
2.80 
2.70 
2.40 
2.30 
2.20 
2. 10 
2.10 
2.00 
1.90 
1.80 
1.70 
1.60 
1.60 
1.60 
1.40 
l.SO 

July. 

Aug. 

0.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.65 
.65 
.65 

cf.eo 

.56 
.66 
.65 
.60 
.45 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

SepL 

Oet. 

Not. 

Dee. 

1 

1.65  ' 

1 
1 

1.30 

1.30 

1.30 

1.30 

1.30 

1.80 

1.20 

1.10 

1.05 

1.05 

1.05 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.85 

.80 

.80 

.80 

.80 

.80 

.70 

.70 

.70 

.70 

0.90 
.80 
.80 

.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 
.80 
.80 
.30 
.30 
.30 
.30 
.80 
.80 
.30 
.80 
.80 
.30 
.30 
.30 
.80 

0.80 
.30 
.30 
.80 
.30 
.30 
.30 
.80 
.80 
.30 
.30 
.80 
.80 
.30 
.30 
.30 
.80 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 
.30 
.80 
.30 
.30 

0.80 

.80 

.90 

.80 

.80 

.30 

.80 

.80 

.80 

rf.50 

1.80 

1.80 

.1.80 

1.20 

1.10 

1.00 

I.OO 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

2 

1.56 
1.76 
2.65 
2.56 
2.46 
2.46 
2.35 
2.16 
1.96 
1.66 
1.66 
1.55 
1.45 
1.35 
1.36 
1.36 
1.66 
1.65 
2.46 
1.76 
1.76 
'1.65 
1.66 
1.66 
1.66 
1.66 
1.66 
1.66 
1.65 
1.66 

J-    

1 

1.00 

8 

, 

1.76 

2.86 

^5.85 

8.36 

9.36 

10.65 

<'15. 16 

15.16 

12.55 

11.95 

12.0) 

11.46 

I.OO 

4 

1.00 

5 

1.65 

1.66 

1.00 

6 

1.00 

7 

1.00 

8 

1.00 

9 

1.00 

10 

1.66 

1.65 

1.00 

11 

1.00 

12 

1.00 

18 

1.00 

14 

1.00 

15 

1.65 

1.66 

11.46 

11.46 

11.66 

9.46 

7.96 

6.06 

1.00 

16 

1.00 

17 

1.00 

18 

1.00 

19 

1.00 

20 

1.65 

1.66 

1.00 

21 

'    4.86 

1.00 

22 

28 

1 

1 

1 

4.46 
4.26 
4.  OS 
4.06 
4.06 

1.00 

100 

24 

1.00 

25 

1.66 

1.65 

1.00 

26 

1.00 

j?7 :... 

4.05 
4.05 
3.76 
3.«'>6 

LOO 

28 

•  •-«••• 

1.00 

29 

1.00 

80 

1.00 

81 

1.10 

1 

a  River  frozen  January  1  to  April  3,  when  ice  goes  out  at  station. 

(>  April  6  to  10.  water  backed  up  by  ice  Jam. 

c Maximum  gage  tieight,  16  feet  (approximate). 

d  No  flow  August  13  to  November  10.    Water  standing  In  pools. 

«  January  28  to  April  3,  gage  height  is  1.65  read  to  ice. 


BABB    ATCDl 
HOYT.      J 

MISSOURI  RIVER  1 

DRAINiiOE   BASIN. 

lo: 

1 

Rating  UMefor  Milk  River  at  Malta,  Mont.,  from  J 

anuary  1  to 

Diitcharge. 
Second-fert.  ^ 

December  SI,  1904. 

Gage 
height 

Diflchaige. 

1 

1 

-   height. 

Discharge. 

1 

1     Gage 
height. 

FM. 

Gafe 
height. 

Discharge. 
Second-feet. 

FeeL 

Seeond'/eft.  j 

Peel. 

Second-feet 

»et 

0.70 

1 

2.50 

472 

4.60 

1,735; 

8.20 

4,075 

.80 

4 

2.60 

520 

4.80 

1,865 
1,995   , 

8.40 

4,205 

.90 

8  1 

2.70 

568 

5.00 

8.60 

4,335 

1.00 

15 

,       2.80 

618 

5.20 

2,125 

8.80 

4,465 

1.10 

24 

2.90 

670 

!      5.40 

2,255  ! 

9.00 

4,505 

1.20 

34 

3.00 

722 

1      5. 60 

2,385  1 

9.50 

4,945 

1.30 

45 

3.10 

778 

5.80 

2,515; 

10.00 

5,295 

1.40 

58  - 

3.20 

834 

♦      6.00 

2,645 

10.50 

5,045 

« 

1.50 

76 

3.30 

894 

6.20 

2,775 

11.00 

5,995 

1.60 

102 

1      3.40 

958 

6.40 

2,905  • 

11.50 

6,345 

1.70 

136  ' 

3.50 

1,022 

6.60 

3,aS5 

12.00 

6,695 

1.80 

174 

3.60 

1,086 

6.80 

3,165  ' 

12.50 

7,045 

1.90 

214 

i      3.70 

1,150 

7.00 

3,295 

13.00 

7,895 

2.00 

254 

1      3.80 

1,215 

7.20 

3,425  ' 

13.50 

7,745 

2.10 

294 

3.90 

1,280 

7.40 

3,555  1 

14.00 

8,095 

2.20 

336 

4.00 

1 

1,345 

'      7.60 

3,685  , 

14.50 

8,445 

2.30 

380 

4.20 

1,475 

7.80 

3, 815 

15.00 

8,795 

2.40 

424 

4.40 

1,605 

'       8.00 

1 

3,945 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
34  discharge  measurements  made  daring  1904.  It  is  well  define<l  between  point  of 
zero  flow  and  14  feet  gage  height.  Above  gage  height  9  feet  the  rating  curve  is  a 
tangent,  the  difference  being  70  per  tenth. 
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Egtimaied  monthly  discharge  of  MUk  River  at  MaUa,  Mont.  ^  for  1304' 

[DraiDage  area,  14,044  square  miles.] 


Month. 


January  . . . 
February . . 

March 

Aprilft 

May 

June 

July 

August 

September. 
October  ... 
November . 
December . 


The  year 


DiBCbaiigre  in  seoond-feet. 


Maximum. 


8,794 

1,118 

2,190 

45 

1 

0 

0 

45 

24 


Minimum. 


100 

214 

45 

1 

0 

0 

0 

0 

15 


Mean. 


a  100 
«80 
«80 

3,268 

565 

552 

17 
a\ 

0 

0 

a  14 

15 


391 


Total  in 
acre-feet. 


6,149 

4,602 

4,919 

194,460 

34,740 

32,846 

1,045 

61 

0 

0 

833 

922 


280, 577 


Run-off. 


Second-feet 

per  square 

mile. 


0.007 
.006 
.006 
.233 
.040 
.039 
.001 


Depth  in 
inchc*. 


I 


001 
001 


.028 


0.008 
.006 
.007 
.260 
.046 
.044 
.001 


.001 
.001 


.374 


a  Estimated. 


b  April  1-10,  inclusive,  estimated. 


SEEPAGE    MEASUREMENTS    ALONG    MILK    RIVER    BETWEEN    HAVRE    AND 

GLASGOW,  MONT.,  IN    1904. 

During  August,  1904,  a  series  of  seepage  measurements  were  made 
along  Milk  River  from  Havre  to  Glasgow,  Mont.,  by  W.  B.  Freeman. 
The  river  was  practically  dry  along  certain  stretches,  a  condition 
existing  not  of tener  than  once  in  from  five  to  ten  years. 

The  canals  in  the  vicinity  of  Chinook,  noted  below,  have  been  in 
operation  about  ten  years.  It  is  seen  that  the  return  water  from  seep- 
age is  very  small,  the  maximum  being  0.10  second-foot  per  mile. 
These  results  will  be  of  value  in  comparison  with  future  measurements 
as  irrigation  develops  in  the  valley. 


"  jr.  ;>  ,  I  . 


\ 
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lents: 
.'j/oir,  Miriil.,  ill  1904. 


flalD 

rloH. 

Total, 

Per  mile. 

— — 

Vf../(rt. 

Sec.-Jtet. 

S^t.-}tft. 

3.4 

2.9 

+  2.1 

0.10 

2.0 

3.0 

"+Ta 

.10 

2.3 

-1-    -3 

.03 

1        '■* 

4    11 

.05 

'         1.0 

-      .4 

j    6  27.5 

+26.6 

.17 

Kock  creeki,  and  other  trlbntuin 

NOOK,   UONT. 

.tive  company  of  farmers. 

iida  near  Chinook,   Mont. 

;,  by  L.  E.  Granke.     It  is 

canal  at  the  highway  croas- 

lOok,  Mont.     The  gage  is  a 

iihord  of  the  wooden  bridge. 

Lhe  wooden  highway  bridge, 

tial  point  for  soundings  is  a 

end  of  the  downstream  hand 

ire  marked  by  spikes  every  3 

le   bed   is   composed  of  sand. 

•f  a  large  cottonwood  tree  300 

ion  is  3.91  feet  above  the  zero 

level.     Bench  mark  No.  2  is  a 

ist  of  the  bridge.     This  has  an 

■,ero,  or  an  elevation  of  2,431.46 

ini,  however,  is  0.15  foot  higher 

s  water  -  '-  '    ^"g  the  irrigat- 

lade  under 
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IHscharge  meamrements  of  Fori  Belknap  canal  near  Chinook,  Mont.^  in  1904' 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gafe 
height 

Discharge. 

Feet. 

Sq.feet. 

Ft.  per  Kc. 

Feei. 

Second-feet. 

May9a 

May  19 

A.  E.  Place 

27.0 
32.0 

41.0 
55.0 

2.07 
1.36 

2.34 
2.93 

85 

L.  R.  Stockman 

75 

June  30 

Robert  FoUansbee. . . 

33.0 

59.0 

1.50 

3.00 

90 

August  9 

W.  B.  Freeman 

7.8 

3.3 

.79 

■ 

.81 

2.5 

a  Head -gates  heing  opened  during  measurement. 


Mean  daily  gage  height^  infeet^  of  Fort  Belknap  canal  near   Chinooky  Mont.,  for  J904. 


Day. 

May. 

1 

2 

3 

4 - 

5 

6 

7 

8 

9 

n2.30 

10 

2.70 

11 

2.60 

Day. 

May. 

2.70 
2.80 
2.70 
2.70 
2.70 
2.80 
2.70 
2.90 
2.80 
8.60 
3.70 

June. 

12 

1.70 
1.65 
1.60 
1.60 
1.60 
3.00 
3.20 
3.30 
3.25 
3.30 
8.20 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

1 
July.  ' 

1 

Day. 

May. 

3.80 
3.80 
3.80 
3.90 
3.«) 
3.80 
3.80 
3.80 
3.80 

June. 

3.20 
3.20 
3^10 
3.00 
2.90 
2.^5 
2.90 
2.80 

July. 

2.20 

23 

l.K) 

2.20 

24 

2.20 

25 

2.20 

26 

2.20 

27 

2.25 

28 

2.25 

'29 

2.20 

30 

2.10 

31 

2.00 
1.90 

- 

«  Canal  operated  from  May  2  to  July  23,  when  it  was  closed  for  lack  of  water. 


Rating  table  for  Fort  Belknap  canal  near  Chinook^  Moni.y  for  irrigation  seasons  of  J  90S 

and  1904' 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

,     Gage 
height. 

1 
Discharge. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

Feet. 

1 

Second-feet . 

F^t. 

Second-fret, 

1.60 

18 

2.20 

40 

2.80 

70 

3.40 

100 

1.70 

21 

2.30 

45 

2.90 

75 

3.50 

105 

1.80 

24 

2.40 

50 

3.00 

80 

3.60 

110 

1.90 

28 

2.50 

55 

3.10 

85 

3.70 

115 

2.00 

31 

2.60 

60 

3.20 

90 

3.80 

120 

2.10 

1 

2.70 

65 

3. 30 

95 

3.90 

j 

125 

Curve  is  well  delineil  only  at  the  extreme  upper  and  lower  limits.     Curve  extended 
al)ove  gage  height  3.13  feet. 


HOTT.      J 


MISSOXTBI  RIVEB  DBAINAGE   BASIN. 
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.    Estimaied  rnonUdy  di»charge  of  Fbrt  Bdknap  canal  near  Chinook,  Mont. ,  far  1903  and 

1904. 


Month. 


1903. 
June  21  to  30,  inclusive 
July  1  to  4,  incluBive  . . 

1904. 
May  9  to  31,  inclusive  . 
June 

July  1  to  23,  inclusive  . 


Dischaive  in  second-feet. 


Maximum. 


107 
92 

126 

115 

70 


Minimum. 


87 
87 

45 
18 
24 


Mean. 


Total  in 
acre-feet. 


100 
90 

91 
61 
46 


1,983 
714 

4,151 
3,630 
2,098 


PARADISE  VALLEY  CANAL  NEAR   CHINOOK,    MONT. 

Paradise  Valley  canal  is  owned  by  a  cooperative  company  of  farmers. 
It  irrigates  bottom  lands  several  miles  east  of  Chinook,  Mont.  The 
station  was  established  in  June,  1903,  by  C.  T.  Prall.  It  is  located 
near  the  South  River  road,  7  miles  east  of  Chinook,  from  which  place 
it  is  reached  by  driving.  The  gage  is  a  vertical  board  driven  into 
the  bed  of  the  canal  about  500  feet  below  the  head-gates  and  fastened 
to  a  measuring  footbridge  near  the  house  of  the  observer,  Rudolph 
Friede.  Discharge  measurements  are  made  from  the  above-mentioned 
footbridge.  The  initial  point  for  soundings  is  the  *'0"_on  the  foot- 
bridge at  the  left  bank.  The  channel  is  straight,  and  the  section  at 
the  station  is  semicircular.  The  bed  of  the  canal  is  composed  of 
mud  and  sand.  This  canal  carries  water  only  during  the  irrigating 
.season.  Bench  mark  No.  1  is  a  spike  in  the  top  of  a  6  by  6  inch  post 
on  the  left  side  of  the  downstream  end  of  the  head-gate.  Its  elevation 
above  gage  datum  is  7.29  feet.  Bench  mark  No.  2  is  a  spike  in  the 
southwest  side  of  a  12-inch  post  40  feet  south  of  the  south  end  of  the 
dam  and  28  paces  east  of  bench  mark  No.  1.  Its  elevation  above  gage 
datum  is  7.38  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Diacharge  measuretnents  of  Paradise  Valley  canal  near  Chinook^  Mont.,  in  1904. 


Date. 


Hydrographer. 


May  18.. 
June  30.. 
August  9 


L.  R.  Stockman 

Robert  Follansbee. . 
W.  B.  Freeman 


Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 

(ja^e 
height. 

Square  feet. 

F}eet. 

9.1 

0.79 

0.82 

8.7 

.60 

1.20 

7.3 

.73 

1.01 

Discharge. 


Second-feet. 
7.2 
5.3 
5.3 
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Mean  daily  discharge ^f^  in  second-feet,  of  Paradise  Valley  canal  near  Chinook,  Moni.^fifr 

1904^ 


Day. 

May. 

June. 

July. 

Aug. 

5.0 
5.0 
6.0 
6.0 
6.0 
6.0 
6.0 
5.0 
5.0 
5.0 
5.0 
4.0 
3.5 
3.5 

Sept. 

( 
Oct. 

1 

5.0 
15.0 
8.0 
5.0 
5.0 
7.0 
6.0 
5.0 
2.5 
2.5 

.5 
1.0 
1.0 

.0 

3.5 
1.0 
1.0 

3.5 
2.5 

5.5 

10.0 

10.0 

10.0 

9.0 

7.5 

7.5 

6.5 
7.5 
7.5 
8.0 
9.0 
9.0 
9.0 
9.0 
8.0 
8.0 
10.0 
10.0 
10.0 
9.5 
9.5 
7.5 
3.5 
4.5 
6.5 
7.5 
8.5 
7.5 
9.5 
10.0 
10.0 
8.5 
6.5 
6.5 
6.5 
2,5 
4.0 

2 

3 

1 

4 

1 

5 

6 

7 

8 

■ 

9 

1 

10 

11 

5.5 

3.0 

1.0 

.0 

8.0 

8.0 

8.0 

2.5 

14.5 

16.0 

11.5 

6.5 

5.0 

8.0 

10.5 

1S.S 

10.5 

10.0 

8.0 

7.5 

8.0 

U  0 

12 

1.0 

13 

14 

.5 

.  '> 

15 

3.0 
3.0 

16 

•"•••"""  ••••••"• 

17 

18 

19... 

2.5 
2.5 
2.0 



........           .  ■*» 

10 

±  ij 

20 : 

2.6    '         -*  d 

1.0 

1.0 

l.O 

.5 

1 

22 

■ 

23 

24 

25 

26 

1 

t 

28 ."". 

I 

30 

( 

........ 

' 

a  No  flow  during  1904  except  a.s  given  in  the  above  table. 

Note.— Owing  to  the  alternate  silting  up  and  cleaning  out  of  the  canal  one  curve  for  the  sieftsun  i^ 
impofifdble.    The  discharge  has  been  estimated  from  a  series  of  parallel  curves. 

Estimated  monthly  discharge  of  Paradise  Valley  canal  near  Chinook,  ^font.,  for  19(4. 


Month. 


May  11  to  81,  inclusive . . . 

June 

July 

August 

October  11  to  20,  inclusive 


Discharge  in  second-feet. 

Total  in 
acre-ftyt. 

Maximum.  ,  Minimum. 

Mean. 

! 
16  '             0 

8 

33:i 

15 

0 

4 

2^ 

10 

2.5 

8 

492 

6 

0 

3 

1S4 

2 

0 

1 

20 

HARLEM   CANAL  NEAR  ztlRICH,  MONT. 

Harlem  canal  is  owned  by  a  cooperative  company  of  farmers.    It 
irrigates  a  considerable  area  of  bottom  lands  near  Harlem,  Mont. 
The  station  was  established  in  June,  1903,  by  C.  T.  Prall.    It  is 


RIBB   AXDl 
HOYT.       J 


MISSOURI   RIVER   DRAINAGE   BASIN. 


107 


located  about  500  feet  below  the  head-gate^  of  the  canal  and  about  1 
mile  southeast  of  the  Great  Northern  Railroad  section  house  at  Zurich, 
Mont.  It  is  best  reaehed  by  driving  from  Harlem  or  Chinook,  Mont. 
The  gage  is  a  vertical  board  driven  into  the  bed  of  the  canal.  The 
gage  is  read  daily  during  the  irrigating  season  by  John  Palm.  Dis- 
charge measurements  are  made  from  a  small  bridge  2  miles  below  the 
gage  on  the  road  from  Harlem  to  Cleveland,  or  by  wading  near  the 
gage  board.  The  initial  point  for  soundings  is  a  stake  driven  into  the 
left  bank  opposite  the  gage.  The  bench  mark  is  a  spike  in  the  down- 
stream face  of  the  6  by  8  inch  post  on  the  left  and  on  the  downstream 
end  of  the  head-gate.  This  spike  is  about  10  inches  below  the  top  of 
the  cross  piece,  and  is  at  an  elevation  of  11.89  feet  above  the  gage 
datum.  Two  bench  marks  were  established  at  the  lower  measuring 
station,  No.  1  being  a  spike  in  upstream  end  of  bed  piece  on  left  abut- 
ment 2.10  feet  from  outside  of  lower  chord.  It  is  6.62  feet  above  the 
gage  datum.  No.  2  is  a  spike  on  west  side  of  south  gate  post,  26  paces 
south  of  right  end  of  bridge.     Elevation,  4.44  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 


Discharge  measurements  of  Harlem  canal  near  Zurichy  Mont.j  in  1904- 


Date. 


Hydrographer. 


Ma  V  18  . 
Jiilv  l... 
August  8 


L.  R.  Stockman... 
Robert  Follansbee. 
W.  B.  Freeman... 


Width. 


Feet. 
20.6 
20.0 
7.6 


I 
Area  of  I     Mean 
section.  1  velocity. 


I 
Sq.  feet..    Ft.  per  sec. 


54.0 

47.6 

2.5 


0.92 
.50 
.40 


Gaffe 
heiffht. 


Diflchai^e. 


Feet.  Second-fed. 

2.  62  49.  6 

1.60  24.0 

.58  1.0 


Mean  daily  gage  height^  infect,  of  Harlem  canal  near  Zurich,  Mont,,  for  1904. 


July. 

Aug. 

1 

Day. 

May. 

June. 

1.90 
2.00 
2.00 
1.85 
1.90 
1.85 
1.80 
1.30 
1.36 
1.40 
1.50 
1.55 
1.65 
1.80 

July. 

Aug. 

1.65 
1.45 
1.30 

0.70 
.70 
.60 
.60 
.60 
.50 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.55 

17 

18 

19 

2.10 
2.50 
2.50 
2.40 
2.20 
2.05 
"2.15 
2.35 
2.50 
2.60 
2.55 
2.50 
2.50 
2.55 
2.60 

.90 
.90 
.80 
.80 
.80 
.70 
.70 
.60 
.60 
.55 
.50 
.50 
.60 
.70 
.70 

.55 
.50 
.50 

1.00 

,  20 

.60 

.90 
.75 

1   

21 

22 :.... 

.60 

23 

.00 

24 

.60 

I   

25 

.00 

26 

.60 

27 

.60 

28 

.60 

29 

.70 

30 

.70 

31 

.80 

Canal  operated  April  1  to  August  20. 
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Rating  table  for  Harlem  oancU  near  Zuri4^hy  Mont.y  for  irrigation  seasons  of  J  90S  and 

1904. 


Gag.^ 
height. 

Fset. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Diacharge. 

Gage 
height. 

Dischaxffe. 

Second-feet.  \ 

Secondr/eet. 

1 

Ftet. 

Second-feeL 

FeeL 

SecondJ^et. 

0.60 

1     , 

'     1.30 

15 

2.00  • 

33 

2.70 

1 

52 

.70 

2 

1.40 

17 

2.10 

36 

2.80 

55 

.80 

4 

1.50 

20 

2.20 

39 

2.90 

57 

.90 

6 

1.60 

23 

2.30 

41 

3.00 

60 

;     1.00 

8 

1.70 

1 

25 

2.40 

44 

% 

1.10 

10 

1     1.80 

28 

2.50 

47 

1.20 

12 

1.90 

30 

• 

2.60 

50 

1 

Curve  fairly  well  determined.     Curve  extended  above  gage  height  2.62  feet. 
Estimated  monthly  discharge  of  Harlem  canal  near  Zurich,  Mord.,  for  1904- 


Month. 


May  11  to  31,  inclusive  . 

June 

July 

August  1  to  13,  inclusive 


Discharge  in  second-feet. 

Totolin 

Maximum. 

Minimum.  ;      Mean. 

acre-fet?t. 

50 

28 

41 

l,7n^ 

56 

15 

35 

2,0K> 

21 

0 

4 

246 

2 

1 

0 

1 

2ti 

BEAVER   CREEK    NEAR   A8HFIELD,    MONT. 

The  original  station  was  established  July  5,  1903,  by  A.  E.  Place. 
It  was  located  at  railroad  bridge  No.  455  of  the  Great  Northern  Rail- 
road, one-fourth  mile  west  of  Ashfield,  Mont.  The  gage  was  read 
once  each  day  by  John  Borek,  and  consisted  of  a  vertical  board  gage 
in  two  sections  fastened  to  the  left  abutment  and  to  some  old  .piles 
near  the  channel.  Discharge  measurements  were  made  from  the  rail- 
road bridge.  The  bench  mtfrk  was  a  spike  in  the  pile  to  the  left  of 
the  upper  part  of  the  gage,  and  was  marked  "U.  S.  G.  S.  B.  M." 
Its  elevation  above  the  zero  of  the  gage  was  7  feet.  This  station  wa^^ 
discontinued  in  December,  1903,  on  account  of  the  influence  of  the 
backwater  from  a  dam  completed  August  2,  1903,  about  1  mile  below. 
A  new  station  was  established  December  31, 1903,  b}"^  W.  B.  Freeman, 
at  a  point  2i  miles  farther  upstream,  at  the  Thomas  &  Gould  ranch, 
and  above  the  influence  of  the  dam.  The  new  station  is  18  mile< 
from  Malta,  Mont.  The  gage  is  an  inclined  2  by  6  inch  plank  securely 
fastened  to  posts  set  in  the  ground  at  each  end,  and  has  a  vertit-al 


BABB   AN 

HU\T 


ND  "I 
•       J 


MISSOURI   RIVER   DRAINAGE    BASIN. 


109 


extension  which  ^ivea  minus  readings  in  very  low  water.  Later  testa 
of  the  gage  rod  showed  the  same  to  read  0.01  foot  too  great  per  foot 
vertical.  Discharge  measurements  are  made  from  a  i-inch  steel  cable 
about  225  yards  above  the  gage.  The  cable  has  a  span  of  100  feet 
between  supports.  A  car  is  suspended  from  the  cable^  and  a  tag  wire 
has  been  installed  and  marked  at  intervals  of  5  feet.  The  initial  point 
for  soundings  is  a  nail  in  the  cable  support  on  the  left  bank.  The 
channel  is  straight  for  300  feet  above  and  below  the  cable.  The  right 
bank  is  sloping  and  covered  with  willows  and  is  not  liable  to  over- 
flow. The  left  bank  is  steep  and  is  also  covered  with  willows.  The 
stream  has  a  sluggish  velocity.  The  bed  of  the  stream  is  composed 
of  mud,  and  there  is  but  one  channel.  Bench  mark  No.  1  is  the  top 
of  a  nail  driven  flush  in  the  top  of  a  2  by  4  ^take  12^  feet  south  of  the 
gage.  Elevation,  11.432  feet  alx)ve  zero  of  gage.  Bench  mark  No.  2 
is  the  top  of  a  railroad  spike  driven  in  the  northwest  corner  of 
Thomas's  house  1  foot  above  ground.  Elevation,  13.346  feet  above 
zero  of  gage.  Gage  readings  were  made  during  the  last  year  by 
R.  H.  Thomas  and  A.  H.  Gould. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  mea^nremerUsi  of  Bearer  Creek  near  Ashfield,  -Moni.,  in  1904. 


Date. 


Hydrographer. 


April  6 W.  B.  Freeman 

....do 

....do : 


April? 

April  9 « 

April  11 do 

April  14 do 


May  13 


C  C.  Babb. 


Width. 


Feet. 


62 
63 
63 
58 
44 


Area  of 
section. 


Sq./ret. 
316 
337 
471 
233 
74 


Mean  Gai^e 

velocity.  '    height. 


Ft.  per  tec. 
1.11 
1.28 
2.70 
1.18 
1.19 


Feet. 
7.15 
7.55 

10.40 
5.76 
2.37 

-.60 


Dis- 
charge, 


Ser.-Jeet. 

352 

433 

1,272 

276 

88 

ftO.5 


a  Float  measurcmeiit 


frEsUmated. 
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Mean  daily  gage  height,  in/eel,  and  discharge,  in  second-feet,  of  Beaver  Creek  near  Ashfi^hi, 

Mont.,  for  1904. 


April. 

May. 

Day. 

April. 

May. 

Day. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

0.10 
.10 
.05 
.05 
.00 

Dis- 
charge. 

5 
5 
4 
4 
3 

Gage  '    Di»- 
height.  charge. 

Gage  1    Ills- 
height,  ohanre. 

1 

16 

2.20 
2.40 
2.20 

83 
91 
88 
67 
49 
39 
33 
29 
23 
18 
15 

19 

' 

2 

17 

1 

8 

18 

4 

19 

6 

20 

1.35 

l.IO 

.95 

.85 

1 

6 

6.80 

a  10. 00 

11.65 

10.50 

8.60 

5.80 

4.40 

838 

1,728 

1,623 

1,278 

708 

278 

194 

.05              1 

21 

1 

1 

7 

22 

8 

23 

9 

24 

10 

26 

.55 
.45 
.35 

; 

11 

26 

12 

•  •      •  ■  •  * 

27 

13 

3. 50          140 

28 

.30            11 

14 

115 
93 

1 
1 

29 

.20 
.16 

8 
6 

15 

2.45 

1 

30 

1 

1 

a  Reservoir  broke  above  gaging  station. 


NoTK.— Creek  dry  except  from  April  6  to  May  6. 

Rating  table  for  Beaver  Creek  near  Ashfield,  Mont.,  from  April  6  to  May  6,  1904. 


Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
1   height. 

Discharge. 

Gage 
height. 

DiKhargf. 
Second-fftt. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Sec(md-fe€i. 

Fta. 

0.05 

1 

1.20 

43 

2.50 

95 

4.60 

206 

.00 

3 

1.30 

47 

2.60 

99 

4.80 

218 

.10 

5 

1.40 

51 

2.70 

103 

5.00 

230 

.20 

8  1 

1.50 

55 

2.80 

107 

5.50 

260 

.30 

1 

11 

1.60 

59  , 

2.90 

111 

6.00 

290 

.40 

14 

1.70 

63 

3.00 

115 

6.50 

320 

.50 

17 

1.80 

67 

3.20 

125 

7.00 

.     350 

.60 

20 

1.90 

71 

3.40 

135 

7.50 

410 

.70 

23 

2.00 

75 

3.60 

146 

8.00 

528 

.80 

27; 

2.10 

79 

3.80 

158 

9.00 

828 

.90 

31 

2.20 

83 

4.00 

170 

10.00 

1,128 

1.00 

35 

2.30 

87 

4.20 

182 

11.00 

1,428 

1.10 

39 

2.40 

91 

4.40 

194 

1 

Curve  extended  above  highest  measurement.     Above  7  gage  height  curve  is  not 
well  determined,  and  the  extreme  upper  part  is  determined  by  one  float  measurement 
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Etiimaied  monthly  discharge  of  Bearer  Creek  near  Ashjieldy  MoTU.^for  1904, 


D\»chaige  in  second-feet. 


Month. 


April  6  to  30,  inclu- 
sive   

May  1  to  6,  inclusive. 


Run-off. 

Total  in 
acre-feet. 

Second-feet .  n*»«*K  in 
pemquare    ^^Pt*L 

12,7»3 

48 

0.234 
.004 

0.218 
.001 

BEATER  GREEK  OVERFLOW  CHANNEL  NEAR  BOWDOIN,  MONT. 

This  station  was  established  June  29,  1903,  by  C.  C.  Babb.  It  is 
located  on  an  overflow  channel  of  Beaver  Creek,  about  4  miles  south- 
east of  the  Great  Northern  Kailroad  station  at  Bowdoin,  Mont.  It 
Is  reached  best  by  wagon  from  Malta,  Mont.,  12  miles  distant.  The 
water  supply  is  partly  due  to  natural  drainage  of  irrigated  lands  and 
partly  to  water  wasted  over  the  spillway  at  the  dam  above  on  Beaver 
Creek.  The  gage  is  a  vertical  board  nailed  to  a  cottonwood  tree 
about  lOi)  feet  above  the  cable.  It  is  graduated  to  tenths  of  feet 
and  marked  with  black  paint.  The  gage  is  read  once  each  day  by 
John  Turmell.  Discharge  measurements  are  made  by  means  of  a 
cable,  car,  and  tagged  wire,  and  also  by  wading.  The  initial  point  for 
soundings  is  the  east  side  of  a  post  on  the  west  or  left  bank  near  the 
wire  fence  crossing  the  channel.  The  channel  is  straight  for  200  feet 
al)ove  the  station  and  for  100  feet  below.  The  stream  is  sluggish. 
During  high  floods  both  banks  will  be  submerged,  as  at  that  time  the 
whole  valley  is  flooded.  The  bed  of  the  stream  at  the  station  forms 
a  small  bar  covered  with  weeds  and  swamp  grass.  Bench  mark  No.  1 
is  a  nail  in  a  hub  1  foot  south  of  the  back  of  the  gage.  Its  eleva- 
tion is  5.79  feet  above  the  zero  of  the  gage  and  is  2,213.6  feet  above 
sea  level.  Bench  mark  No.  2  is  a  nail  in  the  northwest  corner  of 
Turmell's  house.  Its  elevation  above  the  zero  of  the  gage  is  17.64 
feet.  The  elevation  of  these  bench  marks  has  been  determined  from 
the  bench  mark  at  the  Malta  schoolhouse.  Its  elevation  is  based  on 
the  elevation  of  the  rail  in  front  of  the  Great  Northern  Railroad 
station  at  Malta,  Mont. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  measuremenUt  of  Beaver  Creek  overflow  channel  near  Bowdoin  Manl,,  in  WjS 

and  1904, 


Date. 


1903. 
July  21 . . . 
August  10 

1904. 
April  6  . . . 
April  7 . . . 
April  9 . . . 
April  12 . . 
April  14 . . 
April  20 . . 


Hydrographer. 


C.  C.  Babb 
do  .... 


W.  B.  Freeman^ 
do 


Width. 


Feet. 


.do 
.do 
.do 
.do 


123 
132 
128 
100 
56 
6 


Area  of 
section. 

Mean 
velocity. 

Sq./ed. 

JR.  per  9tc. 

42 

0.34 

420 

1.54 

529 

2.72 

463 

2.03 

276 

1.37 

58 

.98 

24 

1.12 

1 

hegift      ^"^"^ 


FeeL 
4.15 
3.30 

8.40 
9.16 
8.70 
7.10 
4.80 
3.68 


Seamd-JeeL 

14.1 
a  9 


646 

1,480 

942 

379 

57 

2.7 


a  Estimated. 


Mean  daily  gage  height^  infeety  and  discharge  in  secotid-feel,  of  Bearer  Creek  orailmr 

channel  near  Bowdoin^  Sfont. ,  for  190S. 


July. 

Aug 

ust. 

Dis- 
charge. 

1 
1 

Day. 

July. 

Aug 

U8t. 

Di5 
charipe. 

Day. 

Gage  1    Dis- 
height.  charge. 

Gage 
height 

Gage 
height 

Dis- 
charge. 

Gage 
height 

2 

3.25 
3.40 
3.60 

1 

16 

17 

18 

19 

20 

21 

22 

123 

24 

25 

.26 

:  27 

28 

8.60 
5.80 
6.40 
5.90 
5.40 
4.60 
8.70 
3.50 
8.40 
3.48 
3.40 
8.36 
8.33 

2 

8 

1 

166 

249 

178 

118 

41 

4 

2 

1 

1 

1 

1 

4 ! 

r 
1 

5 - 

3.50  ,            2 
3.50  '            2 
3.46              1 
3.40              1 

6 

t 

7 

2.70   

3.70             4 
3.60              3 
4. 70            49 
5.00            74 
4.60            33 
3.80              5 
3.60             3 

8.60             2 

1 

8 

9 

3.30 

(«) 

10 

11 

12 

13 

14 

1 
1 

15 

1 

1 

1 

1 

a  Dry  for  rest  of  year. 

Mean  daily  gage  height^  in  feet,  and  discharge  in  second-feet,  of  Bearer  Creek  orerflmt 

channel  near  Bmodoin,  Monl,,  for  1904" 


Day. 


6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 


April. 


Gage  I    Dl$- 
height.  Ichanre 


3.60 

8.60 

8.60 

8.60 

3.00 

8.50 

3. 40 

8.30 

NoTx:  Channel  dry  except  April  5-25,  inclusive. 
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Eiiimaied  monthly  discharge  of  Beaver  Creek  overflow  channel  near  Botvdoin,  Mont. ,  for 

190S  and  1904^ 


Month. 


1903. 
July  8  to  27,  inclusive  . . 
August  3  to  8,  inclusive 

1904. 
April  5  to  25,  inclusive  . 


Difchargre  in  necond-feet. 

Maximum. 

Minimum. 

Mean. 

249 

1 

47 

3 

1 

2 

1,740 

3 

341 

ToUl  in 
acre-feet. 


1,864 
24 

14,204 


MUSSELSHELL.   RIVER   NEAR  SHA^MUT,    MONT. 

This  station  was  established  August  12,  1902,  by  S.  B.  Bobbins.  It 
is  located  at  Cmwford's  ranch,  one-eighth  mile  west  of  the  post- 
office  at  Shawmut,  Mont.,  and  25  miles  east  of  Harlowtown,  Mont.  It 
was  established  to  determine  the  amount  of  water  available  for  irriga- 
tion and  storage.  The  gage  is  a  verti(*Al  rod,  graduated  to  feet  and 
tenths  with  nails,  and  spiked  to  a  cottonwood  stump  on  the  right  bank 
of  the  river  about  200  feet  north'of  Crawford's  bunk  house.  The  gage 
is  read  once  each  day  by  Elmer  E.  Crawford.  A  cable  will  be  installed, 
as  thei"e  is  no  bridge  from  which  to  make  discharge  measurements. 
The  channel  is  straight  for  250  feet  above  and  300  feet  below  the  sta- 
tion. The  right  bank  is  high  and  steep  and  will  overflow  at  extreme 
high  water.  The  left  bank  is  low  and  sloping  and  will  overflow  at  high 
water.  There  is  one  channel  at  all  stages.  At  extreme  high  water  the 
banks  may  overflow,  so  that  the  discharge  can  not  be  determined  accu- 
rately, but  this  location  is  the  best  in  this  vicinity.  Bench  mark  No.  1 
is  a  30-penny  spike  in  an  18-inch  cottonwood  tree,  below  a  blaze.  This 
tree  stands  at  the  corral  fence,  75  feet  northeast  of  the  gage  rod.  The 
elevation  of  the  bench  mark  is  5.89  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  10-penny  spike  in  a  6-inch  cottonwood  tree, 
below  a  blaze.  This  tree  is  60  feet  southeast  of  the  gage  rod.  The 
elevation  of  the  bench  mark  is  6.14  feet  above  the  zero  of  the  gage. 
The  barometric  elevation  of  this  station  is  3,900  feet  above  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  measurement  of  MvMdsheU  River  near  Shawmul^  Moni.f  in  1904- 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
.velocity. 

Gage 
height. 

Discharge. 

November  8  . . . 

L.  R.  Stockmai 

1 

Square/eet. 
53.4 

ft.  7)er  see. 
1.38 

Feel. 
1.15 

Serond/efi. 

74.0 

Mean  daily  gage  height^  infeet^ 

,  of  Musselshell  River  near  Shawmuty  Mont.,  for  1904. 

Day. 

Jan  .a 

Feb. 

Mar. 

Apr. 

May. 

2.88 
2.78 
2.68 
2.88 
2,78 
2.88 
2.78 
2.58 
2.48 
2.48 

June. 

July. 

Aug. 

Sept. 

1 
Oct.     Nor. 

1 

1.10 
1.10 

1.37 
1.37 
1.37 
1.87 
2.17 
2.17 
1.87 
1.77 
1.67 
2.27 
2.84 

2.90 
3.60 
3.40 
3.10 
3.00 
2.80 
2.70 
2.80 
2.70 
2.50 

1,30 
1.30 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.60 
1.70 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
'l.60 
1.40 
1.40 
1.30 
1.30 
l.SO 

1.00 

1.00 

.90 

.90 

.80 

0.30 

1.00 

.80 

.60 

.60 

0.66       1.00 

2 

.70       1.00 

3 

.70       1.00 

4 

.75       1.00 

5 

1.60 

.75       1.00 

6 

.80  j      .60 
.80         .60 
.70  1      .60 
.70         .60 

.80       I.Oi) 

7 ". 

.95       1.0) 

8 

.90 
.90 
1.10 
1.00 
1.10 
.90 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.20 
1.80 

.95       1.00 

9 

.95       ].C0 

10 

•  -.r  -  •  •  • 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.80 
1.20 
1.80 
1.80 
1.20 
1.20 
1.20 
1.20 
1.30 
1.20 
1.80 
1.80 

1.50 

1 

.70 
.60 
.60 
.60 
.60 
.60 
.60 
.40 
.40 
.40 
.80 
.30 
.30 
.30 
.30 
.80 
.30 
.30 
.30 
.80 
.30 
.30 

.50 
.50 
.60 

.96       l.OU 

11 

2.55  '    2.40 

.96         .Ni 

12 

2.94       2.55  i 

2.40 
2.30 
2.20 
2.10 
2.00 
2.00 
1.90 
1.90 
1.90 
1.80 
1.80 
1.70 

.«!        Id) 

13 

2.84 
8.14 
8.24 
3.24 
?.44 
2.34 
2.34 
2.54 
2.61 
2.81 
2.81 
2.91 
2.71 
2.71 
2.71 
2.91 
8.01 
3.21 

2.45 
2.35 
2.85 
2.26 
2.85 
2.35 
2.25 
2.56 
2.92 
3.02 
3.82 
3.62 
3.92 
3.72 
3.22 
2.72 
2.52 
2.52 
2.62 

1             1 
.60  i      .95   

14 

.60         .95  ' 

15 

.60         .95   

16 

.60  !    1.00  ' 

17 

.60  I     1.00   

18 

19 

.60  1    1.00  ' 

.60       1.00  1 

20 

.65  i    1.00  ' 

21 

.66  1    1-00  

22 

.65 
.65 
.65 
.65 
.65 
.65 
.65 
.65 
.65 

1.00   

28 

1.50 
1.60 

1.00  

24 

1.60  ,    1.30 
1.80       l-.W 

1.00   

25 1 

1.00   

26 

1.90 
1.70 
1.60 
1.50 
1.40 

1.20 
1.20 
1.10 
1.00 
1.00 
1.00 

1.00  .  .  .. 

27 

1.50 

1.00 

28 

1.00 

29 

1.00     

30 

1  00  ' 

31 ' 

1 
1  00 

1 

1            •! 

a  River  frozen  January  1  to  7,  inclusive,  and  January  22  to  March  9,  incluaive. 
LITTLE    MUDDY  RIVER   NEAR  WILLI8TON,    N.    DAK. 

This  station  was  established  February  4,  1904:,  by  E.  F.  Chandler. 
It  is  located  in  Sec.  19,  T.  155  N.,  R.  100  W.,  the  gage  in  the  SW.  i, 
the  cable  in  the  NE.  i,  about  7  miles  by  road  from  Williston,  N.  Dak. 
A  standard  chain  gage  is  attached  to  a  timber  projecting  horizontally 
over  the  stream  near  the  house  of  the  observer,  W.  O.  Hollar,  who 
reads  the  gage  once  each  day.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  outer  edge  of  the  ring  is  22.23  feet.     Discharge 
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measurenienis  are  made  by  means  of  a  cable  and  car.  A  barbed  wire 
with  galvanized  iron  tags  10  feet  apart  is  stretched  across  the  stream 
just  above  the  cable.  The  initial  point  for  soundings  is  a  point  6 
inches  behind  the  top  of  the  cable  support  at  the  right  bank.  The 
channel  is  straight  for  about  600  feet  above  and  1,700  feet  below  the 
station.  The  current  is  sluggish.  Both  banks  are  high,  clean,  and 
do  not  overflow.  The  bed  of  the  stream  is  composed  of  silt  and  is 
fairly  permanent.  There  is  but  one  channel  at  all  stages.  The  bench 
mark  is  a  post  driven  to  the  surface  of  the  ground  under  the  project- 
ing timber  of  the  chain  gage,  and  marked  with  a  brass-headed  nail  in 
the  top.     Its  elevation  above  the  zero  of  the  gage  is  2.92  feet. 

The  observations  at  this  station  during  1904  have  l>een  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measuremerUtf  of  Little  Muddy  River  nenr  Williston,  N.  Dak.,  in  1904- 


Date. 


Hydrographer. 


Width. 


April  16 
May  2.. 
May  30. 
June7a. 


July  12a 

AugoatlOa 

September  13«. 


E.  F.  Chandler 

do 

R.  Richards 

£.  F.  Chandler  and 
E.  C.  Murphy. 

R.  Richards 

do 

E.  F.  Chandler 


Feet. 
115 
104 
95 


42 

7 
7 

7 


Area  of 
section. 

Sq.  feet. 

Mean 
velocity. 

Ft.  po"  tec. 

674 

1.31 

520 

.69 

289 

.21 

30   " 

1.33 

5.8 

1.96 

5.1 

1.66 

5.0 

1.82 

Gaee 
height. 


Ff^. 
5.40 
4.14 
2.74 
2.92 

2.52 
2.50 
2.47 


Dis- 
chaige. 


Sec-feet. 

885 

359 

61 

40 

# 

11.5 
8.4 
9.  ■ 


o  By  wading. 


Mean  daily  gage  heighl,  in  feel,  of  lAttle  Muddy  River  near  WiUiston,  N.  Dak.,  for  1904. 


Dav. 


1. 
2. 
3. 
4. 
.1. 
6. 


K. 

9. 
10. 
II. 
12. 
13. 


6.7 
5.8 
6.2 
6.6 
7.7 
7.6 
7.6 
8.2 

10.3 
8.4 

10.0 


4.9 

4.96 

4.8 

4.4 

4.2 

4.05 

3.9 

8.6 

3. 85 

3.25 

3.3 

3.35 

3.4 


June. 

2,7 

2.7 

2.65 

2.7 

2.8 

2.9 

2.9 

2.8 

2.7 

2.7 

2.8 

3.05 

2.85 


July. 
2.6 

Aug. 

Sept. 
2.4 

Oct. 
2.5 

2.4 

2.6 

2.4 

2.4 

2.6 

2.6 

2.4 

2.4 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.4 

2.4 

2.5 

2.6 

2.4 

2.4 

2,5 

2.6 

2.5 

2.4 

2.5 

2.5 

2.5 

2.4 

2.6 

2.6 

2.6 

2.4 

2.5 

2.5 

2.5 

2.5 

2.5 

Nov. 


Dec. 


2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


2.6 
2.6 
2.6 


(f) 


aQage  heights  April  3  to  15,  inclusive,  estimated. 

frRlver  frozen  during  January,  February,  March,  and  December 


n 
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Mean  daily  gatje  height,  in  feet,  of  LittU  Muddy  River  near  Williston,  N.  Dak. ,  for  1904— 

Continued. 


Day. 

Apr. 

9.0 

8.4 

5.4 

5.26 

6.1 

6.2 

6.15 

5.0 

6.0 

4.8 

4.65 

4.5 

4.6 

4.96 

6.86 

6.26 

6.1 

May. 

3.3 

3.2 

8.16 

3.06 

3.0 

2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.7 

2.7 

2.7 

June. 

July. 

2.5 
2.5 
2.6 
2.6 
2.6 
2.5 
2.6 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.4 

Aug. 

Sept. 

2.5 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.5 
2.6 
2.5 

Oct, 

Nov. 

Dec. 

14 

■ 
2.76 

2.7 

2.7 

2.7 

2.7 

2.66 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6. 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.4 
2.4 
2.4 
2.4 
2.5 
2.6 
2.5 
2.6 
2.6 
2.6 
2.5 
2.6 
2.4 

2.5 
2.6 
2.6 
2.6 
2.6 
2,6 
2.6 
2.5 
2.6 
2.6 
2.6 
2.5 
2.6 
2.5 
2.6 
2.5 
2.6 
2.6 

1 
2.6    --- 

16 

2.6 
2.6 

16 

17 : 

18 

2.6  ' 

2.6' 

19 

2.6    

20 

2.6    

21 

2.6    

22 

2.6    

23 

2.6 
2.6 
2.6 

24 

25 

26 

2.6   

27 

2.6    

28 

2.6  

29 

2.6    

80 

2.6    

81 

Hating  table  for  Little  Muddy  River  near  WiUidon,  N.  Dak.,  from  February  1  to  Derrm- 

ber  SI,  1904. 


Gage 
height. 


Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Discharge. 


Second-feel. 
6 

10 

16 

23 

32 

43 

57 

74 

93 

114 


Gage 
height. 


Feet. 
3.40 

3. 10 

3.60 

3.70 

3.80 

3.90 

4.00 

4.10 

4.20 


Discharge. 

Gage 
height. 

Second-feel. 

Feet. 

137 

4.30 

162 

4.40 

189 

4.50 

218 

1.60 

249 

4.70 

281 

4.80 

315 

4.90 

350 

5.00 

386 

5.10 

Discharge. 

Second-feet. 
423 

461 

500 

539 

579 

620 

662 

705 

749 


Gage 
height 


Feet. 
5.20 

5.30 

5.40 

5.50 

5.60 

5.70 

5.80 

5.90 

6.00 


Discharge,  i 

Seamd-ffH. 
794    ■ 

&^    I 

885 

932 

980 

1,030    I 

1,082    = 

1,135 

1,189 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
7  discharge  measurements  made  during  1904.  It  is  fairly  defined  between  gajfe 
heights  2.4  feet  and  5.4  feet.  This  table  has  been  extended  beyond  these  limit*. 
Discharges  for  gage  heights  above  6  feet  have  been  estimated. 
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EglimaUd  monthly  discJiarge  of  Little  Muddy  River  near  Williglonf  N.  Dak.^  for  1904. 

[Drainage  area,  800  square  miles.] 


Month. 


April  (:ir-30) 

May 

June 

Julv 

Angiist 

September . . 

October 

November  . . 


Dischance  in  8ec*ond-feet. 


Maximum.     Minimum. 


Mean. 


The  period 


4,340 
684 
66 
16 
10 
10 
16 
16 


500 

23 

16 

6 

6 

6 

10 

16 


Total  in 
acre-feet 


1,513 
163 
24.6 

11.8 

8.2 

8.4 

10.4 

16.0 


84,030 
10,020 
1,464 
726 
504 
500 
640 
952 


98,840 


Run-olT. 


Second-feet 

per  sauare 

mile. 


1.89 
.204 
.031 
.015 
.010 
.010 
.013 
.020 


Depth  in 
Inches. 


1.97 
.235 
.035 
.017 
.012 
.011 
.015 
.022 


YELLOWSTONE   RIVER   NEAR  LIVINGSTON,    MONT. 

This  station  was  established  May  2,  1897.  It  is  located  at  Carter's 
bridge,  5  miles  south  of  Livingston,  Mont.,  at  the  mouth  of  the  lower 
canj^on.  A  vertical  rod  was  first  installed,  but  was  replaced  by  a 
wire  gage,  which  is  located  on  the  lower  side  of  the  east  span.  The 
length  of  the  wire  from  the  end  of  the  weight  to  the  marker  was  21.76 
feet.  This  gage  in  turn  was  replaced  in  April,  1904,  by  a  standard 
chain  gage  having  the  same  datum,  but  a  chain  length  20.78  feet.  The 
gage  is  read  once  each  day  by  W.  O.  Cowan.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  marked  on  the  guard  rail,  2  feet  east  of  the 
center  of  the  northwest  pier.  The  channel  is  straight  for  about  300 
feet  above  and  for  250  feet  below  the  station.  The  right  bank  is  low, 
and  at  high  stages  a  part  of  the  water  escapes  through  a  slough  on  that 
side  and  has  to  be  measured  separately.  The  left  bank  is  h  igh  and  rocky 
and  will  not  overflow.  The  current  velocity  is  swift,  and  at  high  water 
it  is  difficult  to  keep  the  meter  submerged  without  the  aid  of  a  stay 
rope.  On  January  1,  1903,  the  gage  and  the  datum  were  lowered  3 
feet,  increasing  all  subsequent  readings  by  that  amount.  Bench  mark 
No.  1  is  the  head  of  the  2-inch  nut  on  the  center  pin  at  the  foot  of  the 
end  diagonal  of  th^  upstream  truss  at  the  east  pier.  Its  elevation  is 
13.44  feet  above  the  old  and  17.60  feet  above  the  new  datum.  Bench 
mark  No.  2  is  a  white  paint  mark  on  the  corner  of  the  top  of  the  shoe 
at  the  foot  of  the  batter  post  on  the  east  end  of  the  upstream  side  of 
the  bridge.  The  batter  post  is  marked  "  B.  M.  14.20,  U.  S.  G.  S."  in 
white  paint.  It  is  also  marked  *'  17.20  "  in  red  paint.  Its  elevation  is 
14.20  feet  above  the  old  and  17.20  feet  above  the  new  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  mecuuremenis  of  Ydlowsiane  River  near  lAvingstoiiy  Moni,^  in  1904. 


Date. 


April  23 

May  16 

June  2 

June  23 

June  25 

July  11 

July  26 

August  20  . . . 
September  13 
October  26... 


Hj'drographer. 


A.  E.  Place 

W.  B.  Freeman 
do 


do 

do 

do , 

do  .; 

do , 

do 

L.  R.  Stockman 


width. 


Feel. 
190 
184 
274 
278 
*278 
274 
189 
184 
181 
171 


Area  of 
section. 


Sq./eet. 

642 

1,009 

2,002 

2,138 

1,927 

1,687 

1,250 

894 

738 

577 


Mean 
velocity. 


Fl.perKc. 
3.44 
4,91 
8.70 
9.62 
7.80 
7.55 
6.14 
4.62 
3.79. 
3.30 


Qage 
height. 


Feet. 
2.88 
4.77 
8.42 
8.94 
8.02 
7.16 
5.78 
4.19 
3.34 
2.54 


DLv 
chan^e 


Srr.'jfri. 
2,  2lW 
4,957 
17,418 
20,  573 
15,  o:« 
12,  7:i6 

4,  i:w 

2,7m 
1,904 


Mean  daily  gage  height^  infeety  of  Yellowstone  River  near  Livingston,  Mont.,  for  1904- 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 
2.00 

Apr. 

May. 

June. 

July. 

Aug. 
6.42 

Sept. 

Oct. 

Nov. 

Deo. 

1.80 

1.60 

2.10 

3.75 

8.28 

8.15 

8.90 

2.87 

2.50 

2.10 

1.60 

1.65 

1.95 

2.05 

3.70 

8.28 

8.15 

6.38 

3.80 

2.87 

2.46 

2. !:» 

1.65 

1.65 

1.90 

2.05 

3.75 

7.98 

8.06 

5.12 

3.80 

2.82 

2.40 

2.20 

1.60 

1.76 

1.90 

2.16 

3.90 

7.48 

8.06 

6.12 

3.60 

2.72 

2.40 

2, 23 

1.65 

1.95 

1.95 

2.16 

4.25 

7.48 

7.95 

6.02 

3.60 

2.72 

2.40 

2. 15 

1.60 

1.80 

1.96 

2.15 

4.20 

7.68 

7.76 

4.92 

3.60 

2.72 

2.40 

1.70 

1.55 

1.55 

2.05 

2.20 

4.25 

8.18 

7.45 

4.82 

3.66 

2.72 

2.35 

1.90 

1.65 

(«) 

2.15 

2.15 

4.10 

8.13 

7.30 

i.T2 

3.60 

2.72 

2.30 

2.00 

1.75 

(") 

2.35 

2.05 

3.76 

8.08 

7.30 

4.72 

3.50 

2.72 

2.30 

2.W 

1.70 

(") 

2.05 

2.26 

3.90 

8.48 

7.16 

4.?2 

3.40 

2.72 

2.30 

2.50 

1.80 

(°) 

2.05 

2.45 

4.30 

8.48 

7.16 

4.72 

3.40 

2.72 

2.26 

2  10 

1.85 

1.86 

2.10 

2.66 

4.10 

8.48 

7.16 

4.68 

3.40 

2.72 

2.26 

.     l.W 

'     1.85 

1.75 

2.05 

2.60 

4.15 

8.48 

7.46 

4.62 

3.85 

2.72 

2. -20 

1.90 

1.90 

1.85 

2.10 

2.75 

4.30 

8.48 

7.15 

4.62 

3.30 

2.67 

2.20 

2. 00 

1.90 

(°) 

2.10 

2.85 

4.70 

8.68 

6.80 

4.42 

3.30 

2.67 

2.  "JO 

2  00 

l.ttB 

2.00 

2.05 

2.85 

4.75 

8.68 

6.65 

4.32 

3.20 

2.67 

2. -20 

i.9r» 

1.95 

1.85 

1.9t> 

2.76 

4.75 

8.78 

6.55 

4.32 

3.15 

2.77 

2.20 

2. 00 

'     1.90 

1.75 

2.00 

2.70 

i'5.25 

8.88 

6.35 

4.82 

3.15 

2.77 

2.20 

2.00 

1.85 

1.65 

2.10 

2.75 

6.20 

8.88 

6.26 

4.32 

3.16 

2.67 

2.20 

2.00 

1.80 

1.75 

2.15 

3.06 

6.80 

8.88 

6.25 

4.22 

3.10 

2.67 

2. -20 

it« 

1.65 

1.85 

2.10 

3.05 

7.80 

8.73 

6.20 

4.12 

3.10 

2.67 

2.20 

2.00 

1.55 

1.90 

1.80 

2.96 

8.20 

8.78 

6.16 

4.12 

3.10 

2.62 

2.20 

2.1* 

1.60 

1.95 

1.80 

2.85 

8.20 

8.88 

6.05 

4.08 

3.U6 

2.62 

2.15 

1.95 

1.65 

1.90 

1.80 

2.90 

8.90 

8.78 

6.10 

3.92 

^.00 

2.57 

2.15 

l.W 

(") 

1.90 

2.06 

2.80 

8.20 

7.98 

5.96 

3.92 

3.00 

2.57 

2.15 

1.70 

1.95 

2.00 

1.95 

2.90 

7.20 

7.78 

5.85 

3.82 

8.00 

2.52 

2.10 

1.70 

1.75 

1.95 

2.06 

3.20 

6.70 

7.78 

5.75 

8.82 

3.00 

2.60 

2.10 

1.30 

l.So 

1.95 

2.15 

3.65 

7.00 

7.78 

6.75 

8.82 

8.00 

2.60 

2.10 

1.30 

1.85 

2.00 

2.15 

3.90 

7.60 

7.98 

5.76 

8.92 

8.00 

2.60 

2.20 

170 

(«) 

2.15 

3.80 

8.20 

8.18 

5.65 

4.02 

8.00 

2.60 

2.20 

iuo 

1.65 

2.15 

8.20 

5.46 

4.02 

2.60 

•  ■  •  •  a  «   • 

2.10 

a  River  frozen  at  gage. 


b  River  running  through  side  channel  May  18  to  August  6b 
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Rating  iabU  for  YellowsUme  River  near  Livingston^  Mont.  ^  from  January  I  to  December 

SI,  1904. 


Gage 
,   height. 

• 
Diaehaige.  i 

Seeond'Jeet. 

Gage 
;    height. 

Feet, 

1 
DiMcharge.  i 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

FeH, 

Second-feet.  ' 

'      Fret, 

'      J-\et. 

Second-feet 

1.30 

900     ' 

■     2.60 

'       1,970     1 

3.90 

3,  615 

'     6.40 

9,645 

1     1.40 

950 

2.70 

2,070     1 

1     4.00 

3,786 

6.60 

10,305 

1.60 

1,010    1 

2.80 

2,170 

4.20 

4,125 

1     6.80 

10,980 

1.60 

1 

1,080 

2.90 

2,270     ! 

'     4.40 

4,465 

7.00 

11,660 

1.70 

1,160 

3.00 

2,380 

4.60 

4,820 

7.20 

12,400 

1     1.80 

1,250 

3.10 

2,490 

4.80 

5,220 

1     7.40 

13, 190 

1.90 

1,340 

3.20 

2,600     ' 

5.00 

5,700 

7.60 

1 

13,990 

2.00 

1,430 

3.30 

2,720     ' 

5.20 

6,195 

7.80 

1 

14,810 

2.10 

1,520 

3.40 

2,850 

6.40 

6, 695 

,     8.00 

15,  700 

2.20 

1,610 

3.50 

2,980 

6.60 

1 

7,210 

1     8.50 

1 

18,050 

2.30 

1,700 

3.60 

3, 125 

5.80 

7,760    ; 

9.00 

20,400 

2.40 

1,790 

3.70 

3,280 

6.00 

8,350 

• 

1 

1     2.50 

1,880 

3.80 

3,446 

1 

6.20 

8, 985 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
10  discharj^  measurements  made  during  1904.  It  is  well  dfefine<l  between  gage 
hcMghts  3  feet  and  9  feet.  The  table  has  been  extended  beyond  these  limits.  AlK>ve 
8  feet  the  curve  is  a  tangent,  the  difference  being  470  per  tenth. 

Eaimaied  monthly  discharge  of  Yellowstone  River  near  Livingston,  Mont.,  for  1904. 

[Drainage  area,  3,580  square  miles.] 


Discharge  in  second-feet. 


Month. 


Januarv  

February 

March 

April 

May 

June 

Julv 

August 

September 

October 

November 

December 

The  year 


Maximum. 

.1,385 

1,430 

1,745 

3, 615 

19, 930 

19,930 

16,405 

6,695 

3,615 

2,220 

1,880 

1,880 


Minimum. 


Mean. 


19, 930 


1,045 
1,045 
1,250 
1,475 
3,280 
13, 590 
6,820  j 
3,445 
2,380 
1,880  ! 
1,520  ' 
900 


1,211 
1,266 
1,460 
2,102 
8,446 
17,291 
11,069 
4,604 
2,749 
2,030 
1,653 
1,388 


Total  in 
acre-feet. 


900 


4,605 


74, 462 

72,  246 

89, 772 

125, 078 

519, 324 

1,028,886 

680,607 

283, 089 

163,577 

124,820 

98,360 

85,345 


3, 345, 666 


Run-off. 


Second-feet 

per  square 

mile. 


0.338 

.361 

.408 

.587 

2.  359 

4.830 

3.092 

1.286 

.768 

.567 

.462 

.388 


Depth  in 
inches. 


0.390 
.378 
.470 

.666 

2.720 

5. 389 

3.665 

1.483 

.857 

.664 

.516 

.447 


1.286  i     17.623 
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YELLOWSTONE   RIVER  NEAR  BILLINQS,  MONT. 

This  station  was  established  May  29,  1904,  by  R.  S.  Stockton.  It 
is  located  at  the  county  wagon  bridge,  about  2  miles  east  of  Billings, 
Mont,  and  200  feet  below  the  bridge  of  the  Northern  Pacific  Railway. 
A  standard  chain  gage  is  attached  to  the  bridge,  near  the  middle  of 
the  first  span  from  the  west  bank.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  27.95  feet.  Marker  is  a  copper- 
wire  index.  The  gage  is  read  twice  each  day  by  James  Dickie.  Dis- 
charge measurements  are  made  from  the  lower  side  of  the  bridge. 
The  bridge  is  well  constructed  of  wood  and  has  three  spans  resting  on 
steel-jacketed  concrete  piers.  The  initial  point  for  soundings  is  at 
the  west  end  of  the  bridge.  Each  10-foot  point  is  marked  on  the 
bridge  timbers.  The  channel  is  straight  for  about  200  feet  above  and 
400  feet  below  the  station,  and  the  current  is  swift.  The  right  bank 
is  a  low  gravel  bar  which  rises  to  above  high  water.  Abov^e  the 
bridge  is  the  headgate  for  a  small  ditch.  The  left  bank  is  low, 
sandy,  and  overflows  in  extreme  high  water.  The  bed  of  the  stream 
is  composed  of  gravel,  free  from  vegetation.  There  is  but  one  chan- 
nel at  all  stages,  broken  by  two  piers.  The  masonry  piers  of  the  rail- 
way bridge,  200  feet  upstream;  an  island,  400  feet  downstream;  and 
the  height  of  the  bridge  above  the  water,  about  20  feet,  affect  the 
accuracy  of  measurements.  Bench  mark  No.  1  is  on  the  top  of  the 
third  course  of  stones  in  the  left  abutment  of  the  bridge  of  the  North- 
ern Pacific  Railway.  Its  elevation  is  18.99  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  the  top  of  a  nail  on  the  end  of  the  second 
b3nt  from  the  west  end  of  the  wagon  bridge,  on  the  downstream  end 
of  the  bent  sill.     Its  elevation  is  18.21  feet  above  the  zero  of  the  gage. 

A  river  gage  is  also  maintained  by  the  Department  of  Agriculture 
at  the  second  count}"^  bridge  above,  about  4  miles  west  of  the  Geological 
Survey  station. 

Obsei'vations  were  made  at  this  station  since  the  end  of  Mav,  1904, 
under  the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Yellowstone  Rirn-  near  R'dlingSj  Afonl.y  in  1904. 


Date. 


July  10 

July  29 

August  18 

September  16 
Septeinl^er  27 
October  21... 


Hydrographer. 


R.  S.  Stockton  . 

do 

W.  B.  Freeman 

do 

R.  S.  Stockton  . 
L.  R.  Stockman 


Width. 

Area  of 
section. 

Sq.  feet. 

Mean 
velocity. 

Ga^e 
height. 

Feet. 

Feet. 

Ft.  j)€r  sec. 

462 

4,719 

4.64 

8.40 

419 

3,230 

3.80 

6.05 

332 

2,542 

3.53 

4.33 

320 

2,069 

2.46 

2.90 

335 

1,974 

2.18 

2.53 

l,a38 

2.24 

2.53 

D»- 
chaiige. 


Sec,/(€t, 
21,907 
12.289 
8,963 
5,086 
4,305 
4,124 
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Mean  daily  gage  heighl,  infeety  of  Yellowttone  River  near  Billings^  }font.,  for  1904' 


10. 

11. 

12. 
J3. 
II. 
15. 

16. 


18. 
19. 
20. 
21. 
22. 
23. 


24. 

25. 

26. 

27. 

28.. 

29.. 

».. 

31.. 


7.75 
8.10 
9.00 


8. 

8. 

8. 

9. 

9. 

9. 

8. 

9. 

9. 

9. 

9. 

9. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

9. 

9. 

8. 

8. 

8. 

8. 


Day. 

May. 

June. 
9.20 

1 

2 

9.00 

S 

4 

8.40 
8.10 

5 

06 
GO 
00 
40 
60 
00 
10 
00 
10 
40 
60 
86 
00 
26 
60 
50 
30 
40 
05 
50 
OQ 
80 
30 
40 
80 


July.       Aug. 


8.10 
9.06 
9.16 
9.00 
8.76 
8.60 
8.85 
8.80 
8.50 
8.60 
8.30 
8.20 
8. 85 
8.20 
8.05 
7.70 
7.86 
6.86 
6.40 
6.36 
6.40 
6.40 
6.40 
6.65 
6.45 
6.40 
6.10 
5.86 
6.10 
6.05 
6.06 


5.96 
6.16 
6.06 


4.86 
4.70 
4.55 
4.50 
4.46 
4.46 
4.46 
4.60 
4.80 
4.70 
4.65 
4.85 
4.86 
4.40 
4.16 
4.10 
4.06 
4.00 
8.76 
8.66 
8.66 
S.56 
3.66 
8.66 
4.15 
4.06 
4.65 


Sept. 


4.46 
4.10 
3.75 
3.65 
3. 36 
3.35 
3.35 
3.35 
8.25 
3.26 
3.06 
3.06 
3.00 
2.95 
2.95 
2.86 
2.86 
2.76 
2.60 
2.56 
2.66 
2.65 
2.66 
2.75 
2.76 
2.66 
2.66 
2.45 
•2.45 
2.45 


Oct,    I    Nov. 


2.30 
2.30 
2.30 
2.80 
2.30 
2.80 
2.30 
2.40 
2.80 
2.30 
2.40 
2.40 
2.40 
2.40 
2.50 
2.70 
2.50 
2.50 
2.50 
2.40 
2.40 
2.30 
2.30 
2.30 


2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.20 
2.20 
2.20 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.05 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


Dec. 

1.90 
1.90 
1.90 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 
L€0 
1.60 
1.70 
LTD 
L70 
1-70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.G0 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
l.GO 


a  Riyer  frozen. 
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Rating  table  for  Yellmcsione  River  near  Billings^  Mont.,  from  May  29  to  December  SI,  lif04. 


Gage 
height. 

Fcri. 

Discharge. 

Gage 
height. 

Diitcharge. 

Gage 
height. 

Dischaixe. 
Second-fed. 

Gage 
height. 

Fed. 

Diacbaige. 

Seeond-feet. 

Feet. 

Second-feet. 

Feet. 

Seeond-feet. 

1.60 

2,740 

3.10 

5,350 

4.60 

8,770 

7.00 

15,690 

1.70 

2,900 

3.20 

5,560 

4.70 

9,020 

7.20 

16,450 

1.80 

3,060    , 

3.30 

5,770 

;     4.80 

9,270     1 

'           1 

7.40 

17,230 

1.90 

( 

3,225 

3.40 

5,990 

'     4.90 

9, 520 

7.60 

18,040 

2.00 

3,390 

3.50 

6,210 

'    5.00 

9,770    1 

7.80 

18,900 

2.10 

3,555 

3.60 

6,440 

5.20 

10,290 

8.00 

19,840 

2.20 

3,720 

3.70 

6,670 

5.40 

10,810 

8.20 

20,820 

2.30 

3,890 

3.80 

6,900 

5.60 

11,330 

8.40 

21,800 

2.40 

4,060    1 

3.90 

7,130 

5.80 

11,860 

8.60 

22,780 

2.50 

4,230 

4.00 

7,360 

6.00 

12,400 

8.80 

23,760 

2.60 

4,410 

4.10 

7,590    ! 

'    6.20 

12,960 

9.00 

24,740 

2.70 

4,590 

4.20 

7,820  ; 

6.40 

13,550 

9.50 

27,190 

2.80 

4,770 

4.30 

8,050 

,     6.60 

14, 210 

10.00 

29,640 

2.90 

4,960 

4.40 

8,290 

6.80 

14,940 

10.50 

32,090 

3.00 

5,150 

I 

4.50 

8,530 

1 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  hased  upon 
6  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between  gagt* 
heights  2.5  feet  and  8.4  feet.  Beyond  these  limits  the  table  is  only  approximate. 
Al)ove  gage  height  8  feet  the  rating  curve  is  a  tangent,  the  difference  being  490  per 
tenth. 

Estimated  monthly  discharge  of  Yellowstone  River  near  Billings^  Mont.,  for  1904- 

[Drainage  area,  11,180  square  miles.] 


Month. 


June 

July 

August 

September. 
October  ... 
November . 
I)e('eml)er  , 


The  period 


Discharge  in  second-feet. 


Maximum.  '  Minimum. 


32,580 
25,475 
12,265 
8,410 
4,590 
3,720 
3,225 


19,  840 
11,995 
6,325 
4,145 
3,720 
3,225 
2,740 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

persauare 

mile. 


25, 972 
18,088 
8,  257 
5,240  , 
3,973  ' 
3,420 
2,906 


4,103,611 


Depth  in 
inches. 


1,545,441 

2.323 

2. 592 

1,112,188 

1.618 

1.865 

507, 703 

.738 

.851 

311,802 

.469 

.523 

244,290 

.355 

.409 

203,504 

.306 

.341 

178,683 

.260 

.300 
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YELLOWSTONE   RIVER  AT  GLENDIVE,  MONT. 

This  station,  established  in  1893  by  the  United  States  War  Depart-^ 
ment,  was  transferred  to  the  Department  of  Agriculture,  where  daily 
records  of  the  gage  are  kept. 

When  a  study  of  the  lower  Yellowstone  Valley  was  l)egun  in  1903 
this  station  was  taken  up  by  the  United  States  Geological  Survey, 
whase  records  begin  August  1,  1903.  It  is  located  at  the  steel  high- 
way bridge  leading  northwaixl  out  of  Glendive,  about  one-fourth  mile 
from  the  post-office.  The  gage  is  of  the  wire  type  and  is  fastened  to 
the  upstream  hand  rail  of  the  second  span,  about  200  feet  from  its  right 
end.  The  graduations  are  marked  upon  the  hand  rail.  The  marker 
is  an  adjustable  pointer  near  the  handle.  The  distance  from  the 
marker  to  the  bottom  of  the  weight  is  48.99  feet.  This  gage  was 
destroyed  October  24.  One  month  later  a  standard  chain  gage,  having 
the  same  datum  as  the  old  wire  gage,  was  put  in  its  place.  The  gage 
is  read  daily  by  H.  A.  Sample,  of  Glendive,  Mont.  The  measure- 
ments are  made  from  the  downstream  hand  rail  of  the  bridge,  upon 
which  the  distances  are  painted.  The  initial  point  is  over  the  south- 
east cement-filled  iron  pier  at  the  right.  The  bridge  spans  the  channel 
in  four  truss  spans  of  about  300  feet  each.  The  channel  above  is 
straight  for  al>out  500  feet  and  below  for  the  same  distance.  The 
water,  especially  at  high  stages,  is  very  swift.  The  right  bank  is 
high  and  of  clay  arid  gravel.  Being  riprapped  for  some  distance,  it 
is  not  subject  to  inundation.  The  left  is  a  low  bank,  beyond  which 
are  sandy  flats  covered  with  trees  and  brush  and  extending  to  the 
hills,  1  mile  distant.  These  are  liable  to  become  submerged.  At 
low  water  an  island  becomes  visible  between  the  third  and  fourth 
spans  from  the  right,  and  at  flood  stages  water  finds  it  way  through  a 
slough  traversing  the  above-mentioned  flats.  The  bed  is  of  sand  and 
clay  and  liable  to  shift  with  every  flood.  Old  piling  and  cribwork, 
remains  of  a  former  bridge,  obstruct  the  channel  on  the  upstream 
side.  Bench  mark  No.  1  is  a  point  on  the  surface  of  the  cement  at  the 
northwest  corner  of  the  girder  on  the  pier  under  Station  ''  O."  Its 
elevation  is  26.26  feet  above  gage  datum  and  2,060.6  feet  above  sea 
level.  Bench  mark  No.  2  is  the  top  of  the  west  rail  of  the  Northern 
Pacific  track  at  the  right  end  of  the  bridge.  Its  elevation  is  30.19  feet 
atwve  gage  datum.  A  temporary  bench  mark  is  the  center  of  the 
pulley  of  the  old  wire  gage,  which  is  fastened  to  the  hand  rail  and  is 
41.96  feet  above  the  gage  zero.  The  elevation  above  sea  level  of  the 
bench  marks  was  determined  from  the  Northern  Pacific  Railway  eleva- 
tion of  the  rail  at  Terry,  Mont.  This  is  2,242  feet  above  sea  level. 
The  gage  readings  from  1897  to  the  establishment  of  the  Geological 
Survey  wire  gage  were  referred  to  a  ''T"  on  the  top  of  the  southeast 
anchor  bolt  in  the  south  caisson  at  the  east  end  of  the  bridge.     Its 
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elevation  when  established  was  26.08  feet  above  gage  datum.  The 
gage  heights  up  to  April  8,  1899,  were  read  from  a  wire  gage.  On 
this  date  the  gage  was  carried  away  by  ice  and  the  gage  heights  dur- 
ing the  remainder  of  1899  were  determined  by  measuring  down  from 
the  bench  mark  on  the  anchor  bolt.  A  new  bridge  was  erected  in 
1901,  and  it  is  not  known  whether  this  bench  mark  was  disturbed 
or  not. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Dmckarge  measuremenls  of  Yellowstone  River  at  Glendire,  Moni.y  in  J 904. 


Date. 


April  22 
May  17. 
June  1 . . 


June  24 

July  12 

July  25 

August  19 

September  19 
October  22... 


Hydroi^rapher. 


A.  E.  Place 

W.  B.  Freeman 

W.  B.  Freeman  and 
E.  C.  Murphy. 

W.  B.  Freeman 

....do 


do    

do 

do 

L.  R.  Stockman 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gafe 
hel^t. 

Feet. 

Sq./eeL 

fi.pergec. 

Fed. 

049 

3,617 

2.96 

2.44 

738 

4,631 

3.32 

4.11 

760 

7,260 

5.78 

7.42 

1,036 

9,722 

6.71 

9.21 

760 

6,958 

5.37 

7.02 

744 

5,569 

4.16 

5.28 

732 

4,117 

2.98 

3.35 

721 

2,917 

2;  33 

1.89 

727 

2,787 

2.32 

1.64 

Di» 
chaiye. 


Ser./rtt. 
10,  718 
15,396 
41,982 

65, 224 

37,364 

23,162 

12,250 

6,  792 

6,474 


Mean  daily  gage  keight,  infeet,  of  Yellowstone  River  at  Glendive,  Mont.^  for  1904. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Jan.a 

Feb. 

6.10 

4.60 

5.10 

4.60 

5.00 

4.60 

5.00 

4.60 

5.00 

4.60 

5.00 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.10 

4.60 

5.20 
5.20 
5.20 
5.20 
5.90 
6.50 
6.60 
6.80 
6.80 
7.00 
9.90 
10.60 
10.00 
8.90 
8.40 
8.00 
7.70 
7.70 


Apr. 

May. 
8.40 

June. 

11.90 

7.40 

7.90 

3.60 

8.80 

6.70 

3.60 

8.60 

•6.00 

3.60 

9.60 

5.50 

3.70 

8.40 

4.80 

3.80 

8.40 

4.00 

4.40 

7.90 

8.40 

4.90 

7.30 

3.00 

4.90 

7.80 

2.90 

4.90 

7.80 

2.70 

4.90 

7.80 

2.20 

4.60 

8.10 

2.20 

4.30 

8.50 

2.20 

4.30 

8.60 

2.50 

4.20 

8.20 

2.50 

4.20 

8.10 

2.60 

4.10 

8.20 

2.80 

4.30 

8.40 

July. 

7.00 
7.20 
7.70 
8.20 
8.20 
8.20 
7.50 
7.50 
7.20 
7.10 
7.80 
7.00 
7.00 
6.90 
6.90 
7.00 
6.80 


Aug.  Sept 


5. 10  2. 85 

4.90  3.35 

4.70  3.95 

4.50  8.55 


4.40 
4.20 
4.00 
4.00 
3.90 
3.80 
3.70 
3.60 
3.50 
8.60 
3.70 
3.70 
3.60 


6.50  I  3.60 


3.15 
2.95 
2.85 
2.75 
2.65 
2.55 
2.45 
2.45 
2,85 
2.15 
2.05 
2.05 
1.95 
1.95 


Oct.    Nov. 


1.60 
1.50 
1.50 
1.40 
1.30 
l.SO 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
l.SO 
1.40 
1  50 


Dec. 

0, 7:> 
lis 

.K.'. 

4.4-S 

5. 7:> 
8.6r> 

&65 
5.55 
5.55 
&55 
6l45 
5. 35 
5.15 
5.10 
5.10 
&.10 


<i  River  frozen  from  January  1  to  March  31,  inclusive,  gage  heights  to  top  of  ice.  Thicknen  ol  Ice 
from  January  1  to  17.  inclusive,  13  inches;  from  January  18  to  26,  inclusive,  14  inches;  from  Jonuaiy 
27  to  March  31,  inclusive,  2U  inches. 

fr  River  frozen;  readings  to  top  of  ice  for  remainder  of  month. 


BABB    AN 
HOYT, 
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Mean  d€uly  gage  heigJU,  in  feel,  of  YeUoiosione  River  at  Olendive,  Mont.^  for  1^4 — 

Ck>ntinued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

3.40 
3.30 
3.30 
3.30 
3.30 
3.20 
3.20 
3.10 
2.90 
2.80 
2.60 
2.60 
2.60 

Sept. 

Oct. 

Nov. 

Dec. 

19 

•20 

5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.00 
4.90 
4.80 

4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.80 
5.00 

7.50 
7.60 
7.20 
7.20 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
5.60 
5.90 
8.40 

2.90 
2.60 
2.60 
2.60 
2,70 
3.00 
3.50 
4.50 
3.70 
3.50 
3.10 
2.90 

4.40 
4.60 
4.70 
6.00 
7.10 
7.90 
8.80 
9.00 
9.30 
8.90 
7.90 
7.80 
7.20 

8.80 
9.20 
9.30 
9.50 
10.20 
9.20 
9.20 
9.10 
9.10 
8.00 
7.50 
7.20 

6.30 
6.00 
6.70 
5.50 
5.40 
5.30 
5.30 
5.80 
6.40 
6.40 
5.20 
5.20 
5.20 

1.85 
1.85 
1.85 
1.75 
1.75 
1.65 
1.65 
1.65 
1.65 
1.55 
1.55 
1.45 

2.10 
1.80 
1.80 
1.70 
1.60 
(«) 

5.10 
4.90 

21 

5.00 

•22 

23 

5.00 
5.  to 

24 

4.60 

•*s 

6.10 

•ih 

1 

5.20 

•17 

4.50 

•28 

4.40 

29 

30 

31 

0.65 
.65 

4.30 
4.30 
4.40 

1 

aQage 

brokeD. 

Reesta 

blishe 

d  Nov 

emt»er 

29. 

Rating  table  far  Yellowslone  Rit^er  at  Glendive,  Monl.^  from  April  /,  1903^  to  December  81. 

1904. 


Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischaiige. 

1 

Gage 
height 

Discharge. 

Feel. 

Second-/eel. 

Feet. 

Second-feeL 

Feet. 

Second-/eet. 

Feet. 

1 

Second-feet. 

1.20 

5,625 

2.60 

9,020 

3.90 

14,450 

6.40 

31,090 

1.30 

5,750 

'     2.70 

1 

9,380 

4.00 

14,960 

6.60 

32,930 

1.40 

5,900 

'           1 

1     2.80 

9,760 

4.20 

16,010     ! 

6.80 

34,850 

1.50 

6,075 

1     2.90 

10,150     1 

4.40 

17,100 

7.00 

36,900 

1.60 

6,275 

3.00 

10,550 

4.60 

18,230 

7.20 

39,150 

1.70 

6,500 

1     3.10 

10,950 

4.80 

19,400    i 

7.40 

41,580 

,     1.80 

6,750 

3.20 

11,360 

5.00 

20,610 

7.60 

44,100 

1.90 

7,000    ' 

,    3.30 

11, 770 

5.20 

21,890 

7.80 

46,700 

2.00 

7,250 

3.40 

12,190 

5.40 

23,220 

8.00 

49,300 

2.10 

7,510 

3.50 

12,610 

5.60 

24,600 

8.50 

55,800 

2.20 

7,780 

3.60 

13,040 

5.80 

26,070     1 

9.00 

62,300 

2.30 

8,060 

3.70 

13,490 

6.00 

'  27,650 

9.50 

68,800 

2.40 

8,360 

3.80 

13,960 

6.20 

29,330 

10.00 

j 

75,300 

2.50 

8,680 

1 
: 

The  above  table  is  applicable  on.y  for  open-channel  conditions.  It  is  based  upon 
12  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
jsiage  heights  1.4  feet  and  9.2  feet.  Above  gage  height  8.0  feet  the  rating  curve  is  a 
tangent,  the  difference  being  1,300  per  tenth. 
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Estimated  inmdidy  dischanje  of  Yellowstone  River  at  Glendive,  Mont.,  for  190S  and  1904. 

[Drainage  area,  66,090  square  miles.] 


Month. 


1903. 

March    16    to  31, 
inclusive , 


April 

May 

June 

July 

August .  -  - 
September 
October  .. 


Discharge  in  second -feet. 


Maximum. 


November  1  to  15, 
inclusive 


20,610 
39,150 
22, 550 
62,300 
61,000 
30,200 
10, 150 
7,510 

5,900 


Minimum. 


December i 

The  period, 

1904. 

January , 

February , 

March , 


April  2  to  30,  in- 
chisive* 


May 

June 

July 

August 

September 

October   1    to   23, 
inclusive 


December  1  to5<^. 


The  period. 


48,000 
66,200 
77,900 
61,900 
21, 240 
14,705 

7,510 


Mean. 


15,480 
4,600 
4,700 
10, 550 
16,550 
7,780 
6,075 
5,900 

5,750 


17,550 

6,208 

10, 775 

40, 594 

28, 089 

14, 012 

7,737 

6,860 

«  5,  750 
«5,700 


Total  in 
acre-feet. 


Run-oflf. 


556,958 
369,343 
664,066 
2, 415, 629 
1,726,818 
861,564 
460, 384 
421,  m) 

339, 471 
350, 479 

8,166,517 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.266 
.094 

.ia3 

.614 
.425 
.212 
.117 
.104 

.087 
.086 


0. 15S 

.  m 

ASS 
.^"^ 
.490 
.244 
.i:» 
.1L\) 

.097 
.0119 


7,780 

12,190 

39, 150 

21,890 

9,020 

5,985 

5,750 


«  5,  700 

350, 479 

.086 

.Oi^ 

'«5,700 

327, 868 

.086 

.<k; 

«  5,  700 

350, 479 

.086 

.0^ 

i'13,936 

829,250 

.211 

.2:v> 

27,002 

1,660,288 

.409 

.472 

54, 882 

3,  265,  706 

.830 

.  <r.>f  J 

33, 500 

2, 059, 835 

.507 

..>M 

12, 698 

797,371 

.196 

.226 

8,273 

492, 278 

.125 

.  13*^ 

7,710 

76,463 

.117 

.  tVJl' 

10,210,017 

a  Estimated  by  C.  C.  Babb. 

b  Mean  for  29  days  taken  as  mean  for  the  month. 

o  River  frozen  December  6  to  31. 

PRYOR  CREEK  AT  HUNTLEY,  MONT. 

This  station  was  established  August  6,  1904,  by  R.  S.  Stockton.  It 
is  located  at  Huntley,  13  miles  from  Billings,  Mont.  A  plain  rod  gage, 
graduated  to  feet  and  tenths,  is  placed  vertically  at  the  right  bank,  about 
200  feet  south  of  the  Northern  Pacific  Railway  station.     It  is  read  twice 


RVRB    AND 
HUYT. 
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each  day  by  J.  W.  Day.  Mea8Ui*enient«  at  present  are  made  by  wading 
at  a  point  50  yards  above  the  gage.  Bench  mark  No.  1  is  the  top  of 
i-ail  of  Northern  Pacific  Railway  Company's  track  in  front  of  the 
opei-ator's  window.  Its  elevation  is  14.617  feet  above  the  zero  of  the 
;jage.  Bench  mark  No.  2  is  a  nail  in  a  pile  at  the  foot  of  large  tree 
on  east  side  of  the  creek  opposite  the  station  agent's  house  and  post- 
office.  Its  elevation  is  11.462  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  3  is  a  spike  driven  into  the  root  of  a  large  tree  100  feet 
st)uthwest  of  the  water-tank  and  160  feet  north  of  the  section  house. 
The  tree  is  40  feet  east  of  the  track.  The  elevation  of  bench  mark 
Xo.  3  is  12.787  feet  above  the  zero  of  the  gage.  The  zero  of  the  gage 
is  3,012.483  feet  above  sea  level. 

Observations  at  the  station  since  August,  1904,  were  made  under  the 
direction  of  C.  C.  Babb,  district  engineer.  * 

Digcharge  men^uremerUs  of  Pryor  Creek  at  Huntleij^  Mont, ,  in  1904* 


Date. 


Hydrofcrapher. 


August  6« 

September- 17. 


B.  S.  Stockton . 
W.  B.  Freeman 


Width. 


Fed. 


18 


Area  of 
section. 


Sq./eet. 

6 

10 


Mean 
velocity. 


Ft.  per  aec. 
1.00 
1.40 


Gage 
height. 


Feet. 
1.00 
1.25 


Dis- 
charge. 


Ser.'/ert. 
6 
14 


a  Float  measurement. 


Mean  daily  gage  height ,  in  feel,  of  Ptyor  Creek  at  Huntley y  Mont.,  for  1904. 


Day. 


Aug.     Sept 


1 

2 

3 1 

4 

5 

6 '.    

7 

1.00 

s 

1.00 

9 

1.00 

10 

1.00 

11 

1.00 

12 

1.18 

13 

1.10 

n 

1.08 

15    .   .   .     . 

1.06 

16 

1.0^ 

1.25 
1.30 
1.30 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.80 
1.80 


Oct. 


1.25 
1.80 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.45 
1.60 
1.50 
1.40 


Nov.      Dec. 


1.45  i 

1.50 

1.55 

1.65  ! 

1.55 

1.60  I 

1.45  ■ 

1.50 

1.66 

1.45 

1.50 

1.45 

1.50 

1.45 

1.30 

1.70 


1.90 
1.85 
1.80 
1.86 
1.75 
1.65 
1.60 
1.65 
1.55 
1.80 
1.65 
1.60 
1.55 
1.50 
1.50 
1.45 


Day. 


Aug. 


17. 
18, 
19. 
20. 
21. 
22. 


1.00 


l.a5 
1.08 
1.10 
1.10 


23 1.10  I 


24. 
25. 
26. 
27. 
28. 
29. 
SO. 
81. 


1.15  , 
1.20  ! 
1.25  ' 
1.20 
1.20 
1.20 
1.10 
1.15 


Sept. 

Oct. 
1.40 

Nov. 

Dec. 

1.30 

1.70 

1.65 

1.30 

1.40 

1.60 

1.48 

1.30 

1.40 

1.55 

1.60 

1.30 

1.40 

1.55 

1.55 

1.30 

1.50 

1.55 

1.55 

1.30 

1.50 

1.60 

1.55 

1.30 

1.50 

1.65 

1.46 

1.30 

1.60 

1.65 

1,65 

1.30 

1.45 

1.50 

1.60 

1.30 

1.55 

1.60 

1.66 

1.25 

1.45 

1.50 

1.55 

1.30 

1.55 

1.55 

1.65 

1.30 

1.56 

1.65 

1.60 

1.25 

1.60 

1.95 

1.60 

1.55 

1.50 

BIGHORN   RIVER   NEAR  THERMOPOLIS,  WYO. 

This  station  was  established  on  May  28, 1900,  by  A.  J.  Parshall.  It 
was  located  al)out  a  half  mile  northeast  of  Thermopolis,  at  the  ferry 
crossing  the  river.     The  gage  used  during  1900  was  a  horizontal  rod 
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extending  out  over  the  water  and  fastened  to  posts  firmly  set  in  the 
ground,  with  the  usual  wire  attachments.  The  bench  mark  was  the 
head  of  a  nail  driven  in  a  stake  set  in  the  ground  1  foot  south  of  the 
post  to  which  the  gage  rod  was  fastened,  2.58  feet  below  the  gage 
frame.  Its  elevation  was  6.50  feet  above  gage  datum.  It  has  been 
destroyed. 

In  1901  a  new  gage  with  relative  heights,  the  same  as  that  in  use  in 
1900,  was  painted  on  the  lower  center  pier  of  the  recently  constructed 
iron  bridge,  which  is  located  400  or  500  feet  upstream  from  the  former 
station.  In  March,  1903,  a  new  gage,  serving  as  a  bench  mark,  and 
for  the  observer's  use  at  times  of  high  water,  was  painted  on  the  lower 
pier  of  the  bridge  on  the  right  bank  of  the  river.  This  gi^e  is  reached 
by  the  water  only  when  it  is  at  a  height  of  3  feet  above  datum.  It 
will  enable  the  observer  to  read  heights  of  high  water  more  accurately 
than  can  be  done  on  the  gage,  which  is  in  the  center  of  the  stream  and 
is  exposed  to  the  force  of  the  current,  causing  a  rise  and  fall  of  sev- 
eral inches  on  the  gage.  The  channel  is  straight  above  and  below  the 
station.  Both  banks  are  high  and  not  subject  to  overflow.  The  bed 
of  the  stream  is  composed  of  rock  and  gravel.  It  shifts  very  little 
from  year  to  year.  Measurements,  which  were  formerly  made  from  a 
ferryboat,  are  now  made  from  the  bridge.  The  gage  is  read  daily  by 
V.  S.  Grout. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrogmpher. 

Discharge  meamwenients  of  Bighorn  River  near  Tliermopoiis,  Wyo. 


Date. 


Hydrographer. 


March  25 A.  J.  Parshall 


June  19 


V.  S.  Grout, 


June  22 ' do 


July  11 

July  12 

July  17 

July  28 ,..' do 

August  3 do 

August  11 do 

August  26 

November  24  . 


A.  J.  Parshall. 

....do 

V.  S.  Grout . . . 


do 

A.  J.  Parshall. 


Width. 

Area  of 
section. 

Feet. 

Sq./eet. 

94 

198 

262 

1,944 

268 

2,115 

261 

1,247 

262 

1,270 

251 

1,088 

244 

984 

244 

807 

244 

681 

225 

548 

166 

306 

Fl.  per  »ec. 
1.46 
6.66 
6.73 
5,71 
5.88 
5.63 
5.09 
4.90 
4.23 
3.80 
1.43 


Feel, 
0.41 
7.25 
7.90 
4.60  I 
4.70 
4.00 
3.50 
3.00 
2.50 
2.00 
.70 


chanse. 


See.  /'it. 

12.94(1 
14,  2-10 
7,117 
7,4*57 
6,131) 
5,  COS 

3,im 

2,87^ 

2,0S4 

43.S 
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M^tn  daily  gage  lurigkt,  in  feet,  of  Bighorn  River  near  Thermopolii,  Wyo.ffor  2904- 


I>ay. 

Apr. 

0.4 
.4 
.4 

.8 

.25 

.36 

.6 

.6 

.  4 

.7 
.66 
.6 
.86 

1.06 

• 

1.26 

1.4 

1.66 

1.4 

1.8 

1.8 

1.4 

1.6 

1.4 

1.8 

1.2 

1.8 

1.4 

1.45 

1.66 

1.66 

May. 

1.7 

1.6 

1.5 

1.86 

1.9 

1.76 

1.96 

2.0 

1.96 

2.06 

1.85 

1.7 

1.86 

2,0 

2.06 

2.26 

2.46 

2.76 

8.16 

8.6 

4.9 

6.8 

7.25 

7.2 

7.05 

7.0 

6.6 

6.16 

4.7 

4.66 

4.76 

June. 

July. 

5.05 

6.86 

5.1 

4.96 

6.25 

6.65 

5.8 

4.9 

4.66 

4.6 

4.6 

4.66 

4.66 

4.6 

4.66 

4.2 

4.1 

4.06 

8.96 

8.75 

4.4 

8.86 

8.76 

8.76 

4.1 

4.06 

8.86 

8.4 

3.1 

8.0 

8.05 

Aug. 

3.05 

3.06 

8.00 

2.85 

2.76 

2.75 

2.7 

2.65 

2.6 

2.6 

2.5 

2.46 

2.4 

2.46 

2.65 

2.56 

2.46 

2.56 

2.7 

2.7 

2.66 

2.36 

2.2 

2.2 

2.1 

2.06 

1.86 

2.06 

2.26 

2.6 

2.7 

Sept. 

2.46 

2.1 

1.96 

1.9 

2.0 

1.96 

l.«S 

1.7 

1.7 

1.6 

1.6 

1,6 

1.6 

1.6 

1.4 

1.4 

1.4 

1.4 

1.6 

1.4 

1.4 

1.8 

1.8 

1.8 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

Oct. 

1 

6.1 

6.6 

6.0 

6.75 

6.66 

4.46 

4.9 

6.66 

6.06 

6.8 

6.0 

6.66 

6.6 

6.6 

6.8 

6.2 

6.8 

7.26 

7.16 

7.8 

7.66 

7.8 

7.86 

7.76 

6.8 

5.85 

6.7 

5.86 

6.4 

4.6 

1.1 

o 

1.0 

3 

4 

5 

1.0 
1.1 
1.15 

6 

1.2 

•• 

4...... ............................... ••.•... 

1.1 

8 

1.1 

9 • 

10 

1.2 
1.2 

11 

1.2 

12 

13 

1.86 

1.46 

» 

l.j 

1.86 
1.4 

16 

17 

18 

19 

20 

1.6 

1.86 

1.8 

1.2 

1.2 

21 

1.1 
1.1 

»:::::::: : :::.::.:..:::::::: 

24 

'£> 

1.1 
1.1 
1.0 

•JS 

.57 

1.0 
.9 

2S 

.9 

29 

30 

.9 
.8 
.8 

IRB130— 06 9 
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Haling  table  for  Bighorn  River  near  ThermopoliSf  Wyo.,  from  January  1  to  iWenilter  ./i, 

190^, 


Gage 
height. 

Discharge. 

1 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Dischaixt'. 

Feet. 

Second-feet. 

Feet. 

1 
Second-feet. 

Feet. 

Second-feet. 

1 

FeeL 

Seetmd-ffei. 

0.20 

150 

1.60 

1,530 

3.00 

3,820 

4.80 

7,5:« 

.30 

210     1 

1.70 

1,660 

3.10 

4,020 

5.00 

7,950 

.40 

280 

1.80 

1,800 

3.20 

4,220 

5.20 

8,380 

.50 

350 

1.90 

1,940 

3.30 

1 

4,420 

5.40 

8,810 

.60 

430 

2.00 

2,080 

3.40 

4,620 

5.60 

9,240 

.70 

620 

2.10 

2, 230 

3.50 

4,820 

5.80 

9,670 

.80 

620 

2.20 

2,390 

3.60 

5,020    [ 

6.00 

10,100 

.90 

720 

2.30 

2,550 

3.70 

5,220 

6.20 

10,530 

1.00 

820 

2.40 

2,720 

,    3.80 

5,430 

6.40 

10,960 

1.10 

930 

2.50 

2,890 

3.90 

5,640 

6.60 

11,390 

1.20 

1,040 

2.60 

3,070. 

4.00 

5,850 

6.80 

11,820 

1.30 

1,160 

2.70 

3,250 

4.20 

6,270 

7.00 

12,250 

1.40 

1,280 

2.80 

3,440 

4.40 

6,690 

7.50 

13,350 

1.50 

1,400 

2.90 

3,630 

4.60 

7,110 

8.00 

14,500 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  hs^^ed  up<>n 
10  discharge  measurements  made  during  1904.     It  is  well  defineii. 


Estimated  monthly  discharge  of  Bighorn  Bivrr  near  Thermopolijs,  H'yo.,  for  J904. 

[Drainage  area,  8,184  Hquare  miles.] 


Month. 


April 

May 

June , 

July 

August 

September 
October  . . . 


The  period , 


Discharge  in  second -feet. 


Maximum. 


Minimum. 


1,595 

180 

12,800 

1,400 

14,160 

6,795 

9,  347 

3,820 

3,920 

1, 870 

2,805 

930 

1,400 

620 

Mean. 


873 
4,984 
10, 370 
6,551 
2,946 
1,470 

974 


Run-off. 


Total  in 
acre- feet. 


Second-feel 

per  square 

mile. 


51,950 
306,500 
617, 100 
402,800 
181, 100 
87,470 
59,  890  i 


0.107 
.609 

1.27 
.800 
.360 
.180 
.119 


1,707,000 


Depth  in 
in(*h«^. 


0.  1  li* 

1.42 
.  922 
.41.^ 
.201 
.187 
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BIGHORN    RIVER   AT   FORT   CUSTER,  MONT. 

This  station  was  established  June  16,  19()4,  by  K.  S.  Stockton.  It 
is  located  at  the  bridge  of  the  Burlington  and  Missouri  Railroad, 
about  one-half  mile  above  the  junction  of  the  Bighorn  and  Little  Big- 
horn rivers.  The  nearest  post-office  is  at  Crow  Agency,  Mont.,  11 
iniles  distant;  and  the  nearest  town  is  Billings,  Mont.,  60  miles  distant. 
A  standard  chain  gage  is  fastened  near  the  middle  of  the  first  span 
from  the  east  bank.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  31.71  feet.  The  gage  is  read  twice  each  day 
by  O.  D.  Hogue.  Discharge  measurements  are  made  from  the  upper 
side  of  the  three-span  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  at  the  east  abutment  of  the  bridge. 
Each  10-foot  point  is  marked  upon  the  bridge  timbers.  The  channel 
is  straight  for  about  400  feet  above  and  300  feet  below  the  station, 
and  the  current  is  swift.  The  right  bank  is  high,  and  can  not  be  over- 
flowed. The  left  bank  is  low,  and  is  subject  to  overflow  in  extreme 
high  water.  The  bed  of  the  stream  is  composed  of  gravel,  and  is  free 
from  vegetation.  There  is  but  one  channel  at  all  ordinary  stages, 
broken  by  two  piers.  Bench  mark  No.  1  is  on  the  top  of  the  east  con- 
crete abutment  at  the  south  end,  on  mark  XXXIII.  Its  elevation  is 
14.90  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  on  the 
top  of  first  concrete  pier  west  of  the  east  abutment  on  the  south  end 
of  the  pier,  on  mark  XXXVI.  Its  elevation  is  14.85  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  3  is  "on  the  top  of  the  south  end  of 
the  west  concrete  abutment,  on  mark  XXXIV.  Its  elevation  is  14.88 
feet  above  the  zero  of  the  gage.  The  gage  zero  is  approximately 
2,879.10  feet  above  sea  level. 

The  observations  at  this  station  since  its  establishment  were  made 
under  the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Bighorn  River  at  Fort  ihutiery  Monty  in  liH)4^ 


Date. 


July  16 

July  27 

September  17 

October  1 

October  24.  _ 


Hydrographer. 


R.  S.  Stockton . 

do 

W.  B.  Freeman 
R,  8.  Stockton . 
L.  R.  Stockman 


Width. 


Area  of 
section. 


Mean 
velocity. 


Fret. 

Sfj./eei. 

Ft.  per  »fc. 

438 

2,655 

3.91 

43S 

2,  357 

3.76 

427 

1,376 

1.50 

426 

1,295 

1.25 

418 

1, 310 

1.28 

Gage 
height. 

Fed. 
9.00 
8.30 
6.00 
5.69 
5.65 


Dis- 
charge. 


Sec. -feet. 
10,  379 
8,867 
2,069 
1,615 
1,673 
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Mean  daily  gage  height ,  in  feet,  of  Bighorn  River  at  Ibrt  Custer  ^  Mont.,  for  1904- 


Day. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

9.47 
9.47 
9.35 
9.75 
9.45 
9.40 
9.80 
9.45 
9.35 
9.22 
9.10 
9.40 
9.37 
9.25 
9.07 
8.92 
8.90 
8.70 
8.60 
8.40 
8.26 
8.05 
8.45 
8.65 
8.40 
7.96 
8.15 
8.25 
8.20 
8.10 
8.02 

7.82 
7.70 
7.58 
7.46 
7.88 
7.28 
7.15 
7,13 
7.03 
6.97 
6.96 
6.87 
6.83 
6.80 
6.85 
6.83 
6.75 
6.76 
6.75 
6.13 
7.05 
6.97 
6.96 
6.80 
6.60 
6.55 
6.45 
6.40 
6.40 
6.57 
6.47 

6.70 
6.60 
6.52 
6.50 
6.48 
6.40 
6.40 
6.38 
6.30 
6.22 
6.10 
6.08 
6.00 
5.92 
6.02 
6.00 
6.00 
6.00 
5.95 
5.92 
5.90 
5.90 
5.85 
5.80 
5.75 
5.75 
5.75 
5.70 
5.70 
5.70 

6.70 
5.70 
5.70 
5.G5 
5.65 
5.65 
5.65 
5,65 
5.65 
5.65 
6.65 
5.65 
5.70 
5.76 
5.76 
5.80 
5.80 
5.80 
5.80 
5.80 
5.75 
5.75 
5.75 
5.70 
6.80 
5.75 
5.76 
5.75 
5.70 
5.70 
5.70 

5.70 
5.70 
5.70 
6.70 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.50 
5.50 
5.50 
5.50 
5.60 
5.60 
5.50 
5.60 
6.60 
5.65 
5.66 
5.65 
5.65 
5.66 
5.65 
5.65 
5.65 
5.65 
5.65 
5.65 

5.6ri 

2 

5.65 

3 

.'i.65 

4 

5.65 

5 

5.65 

6 

,5,  TO 

7 

5.70 

8 

5.  TO 

9 

5.70 

10 

5.71) 

11 

5.  TO 

12 

.S.7D 

13 

,^70 

14 : 

5.70 

15 

5.70 

16 

10.06 

10.10 

10.37 

10.35 

10.56 

10.62 

10.57 

10.65 

10.69 

10.30 

10.10 

9.70 

9.40 

9.20 

9.25 

5.70 

17 

.\70 

18 

5.70 

19 

.5.70 

20 

5.70 

21 

5.70 

22 

5.70 

23 

.•i.70 

24 

5.70 

25 

.V70 

26 

5.70 

27 

5.70 

28 ^ 

h.lii 

29 

5.70 

30 

31 

5.70 

■ 

SHOSHONE    RIVER   NEAR   CODY,  WYO. 

This  station  was  established  April  26,  1902,  by  A.  J.  Parshall.  It 
is  located  at  the  wagon  bridge  1  riiile  northwest  of  Cody,  Wyo.  The 
gage  is  a  plain  staff  graduat<Kl  to  half  tenths  and  is  fastened  to  the 
bridge  from  which  discharge  measurements  are  made.  The  initial 
point  for  soundings  is  on  the  left  bank.  The  channel  is  straight  both 
above  and  below  the  station.  The  current  is  swift.  The  right  bank 
is  low  and  subject  to  overflow.  The  left  bank  is  high  and  does  not 
overflow.  The  bed  of  the  stream  is  gravel  and  rock.  The  bench  mark 
is  a  bolt  in  the  bridge  sleeper  1.15  feet  above  the  12-foot  mark  on  the 
gage.  It  is  indicated  by  a  cross.  The  observer,  W.J.  Kissiek,  i*eads 
the  gage  twice  daily. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 
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Discharge  metufurementB  of  Shothone  River  near  Codify  Wyo.y  190fS-1904' 


Date. 


HydrogrRpher. 


1902. 

April  26 A.J.  Parahall 

Jane  7 do 


July  17 
Julv  31 


do 
do 


r>ecember  8 do 


1903. 
Maich  20 . 


A.  J.  Parehall. 


April  21 do 


April  25 
May  19- 


do 
do 


May  20 do 


June  6 

June  11  .. 
June  16  . . 
June  17  .. 
June  18  . . , 
June  24  . . 
Julv  14... 
July  15... 
July  25... 
October  31 

1904. 
March  29 . 
April  30 . . 
May  22... 
June  17  .  - 


J.  Ahem 

do 

A.  J.  Parehall 
do , 


do  .. 

do.. 

do  .. 

do.. 

do.. 

J.  Ahem 


A.J.  Parehall, 
W.  E.  Young 

J.  Ahem 

do 


Jane  20 do 

August  27 1 do 

September  9  . . .'  A.  J.  Parahall 

Octobers I  J.  Ahem 

December  22 do 


Width. 


I   Area  of 
I  sections. 


Feet. 


97 
148 
178 
196 
206 
128 
128 
110 


Sq.  feci, 
279 
658 
579 
527 
231 

219 
318 
427 
405 
421 
698 
865 
903 
1,113 
993 
665 
680 
630 


Mean 
velocity. 


337 

238 

564 
786 
880 
1,122 
413 
376 
268 
249 


Ft,  jxr  tec. 
1.92 
6.61 
4.86 
3.87 
1.32 

1.10 
1.95 
3.18 
3.09 
2.89 
3.76 
6.35 
8.20 
8.15 
9.89 
6.34 
5. 53 
5.24 


1.33 

1.06 
2.72 
7.89 
7.19 
8.12 
2.87 
2.35 
1.54 
1.29 


Oa^e 
leiffht. 


heig 


Feet, 
2.40 
4.80 
4.10 
3.65 
2.00 

1.95 
2.41 
3.00 
3.20 
3.00 
4.70 
5.25 
5.70 
6.10 
6.20 
5.10 
4.70 
4.50 
4.25 
2.20 

1.90 
3.40 
5.50 
6.10 
6.45 
3.15 
2.78 
2.20 
1.90 


Dis- 
charge. 


Sec. 'feet, 

538 
4,352 
2,812 
2,039 

270 

263 
633 
1,399 
1,374 
1,263 
2,624 
5,502 
7,297 
8,885 
8,840 
4,212 
3,829 
3,299 
3, 087 
450 

253 

1,536 

6,200 

6,330 

0, 116 

1,186 

885 

413 

321 
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Mean  daily  gage  height^  in  feet,  of  Shoshone  River  near  Cody,  Wyo.,  for  1904. 


Day. 


Jan.      Feb. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


2.0 
1.9 
2.0 
1.5 
1.4 
1.3 
1.4 
1.2 
1.4 
1.5 
1.6 
2.0 
1.7 
1.8 
1.6 
1.4 
1.8 
1.9 
2.0 
1.7 
1.8 
1.6 
1.7 
1.9 
2.0 
1.9 
1.8 
1.9 
2.0 
2.0 
2.0 


2.0 
1.9 
1.9 
2.0 
2.0 
1.9 
1.9 
2.0 
2.0 
1.9 
1.9 
2.0 
1.9 
2.0 
2.1 
2.0 
2.0 
1.9 
2.0 
2.0 
1.9 
2.0 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.0 


I 


Mar. 

Apr. 

2.2 

2.0 

2.1 

2.0 

2.0 

2.0 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

2.1 

2.2 

2.1 

2.1 

2.2 

2.0 

2.1 

2.2 

2.1 

3.0 

2.0 

3.1 

2.2 

3.2 

2.1 

4.0 

2.0 

3.9 

2.0 

3.5 

2.1 

3.0 

2.0 

3.0 

2.0 

8.0 

2.0 

2.9 

2.1 

8.0 

2.1 

3.1 

2.0 

3.0 

2.1 

2.9 

2.1 

8.0 

2.0 

3.9 

2.1 

4.0 

2.1 

3.9 

2.0 

3.8 

2.1 

3.7 

2.2 

May. 

8.5 
8.3 
3.8 
3.8 
3.7 
3.8 
3.7 
3.7 
3.9 
8.8 
8.8 
3.9 
4.0 
3.9 
4.1 
4.0 
4.0 
4.2 
5.0 
5.2 
5.5 
5.5 
6.0 
6.0 
5.8 
6.1 
5.0 
5.1 
6.1 
5.0 
5.3 


5.65 

4.9 

4.9 

4.95 

4.96 

4.9 

4.9 

6.0 

5.2 

5.8 

5.26 

6.6 

5.7 

6.8 

6.8 

6.8 

5.8 

6.9 

7.0 

7.0 

6.85 

6.8 

6.3 

6.0 

5.3 

6.25 

6.4 

6.35 

6.35 

5.55 


July. 

5.9 
5.9 
5.8 
5.7 
6.8 
6.7 
6.7 
6.9 
6.0 
6.0 
5.9 
5.8 
6.0 
6.0 
5.9 
6.9 
5.9 
6.0 
5.9 
5.8 
6.7 
5.5 
5.0 
4.9 
4.8 
4.8 
4.7 
4.7 
4.5 
4.3 
4.0 


Aug. 


4.0 
4.0 
4.0 
3.9 
3.8 
3.8 
3.8 
3.9 
3.9 
8.8 
4.0 
3.9 
3.9 
8.8 
3.7 
3.8 
3.8 
3.9 
4.0 
3.9 
3.8 
3.7 
3.7 
3.8 
3.7 
3.6 
3.0 
3.0 
3.0 
3.0 
3.0 


Sept. 

3.0 

8.0 

2.9 

2.9 

8.0 

2.9 

3.0 

3.0 

2.9 

2.8 
2.8 
2.7 
2.6 
2.6 
2.6 
2.5 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.4 
2.4 
2.3 
2,2 
2.2 
2.1 
2.0 


Oct, 

2.2 

2.0 

1.9 

1.8 

1.9 

1.8 

1.7 

1.9 

ZO 

1.8 

1.8 

1.8 

1.9 

1.9 

1.7 

1.7 

1.8 

1.8 

1.7 

1.7 

1.8 

1.8 

1.8 

1.9  ' 

1.9  ■ 

1.9 

1.8  I 

1.8 

2.0 

1.9 

1.9 


Nov.  '  Dw 


2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.7 

1.8 

1.7 

1.7 

1.8 

1.8 

1.8 

1.8 

1.7 

1.8 

1.8 

1.9 

1.9 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 


i.:» 

1.5 

1.6 

1.6 
1.5 
L5 
L5 
1.5 
1.1 
1.4 
1.4 
1.4 
L4 
1.3 
LJ 
1.3 
1  2 
1.1 
l.U 
1.0 

l.e 
1.0 

.9 

.9 

.9 
.9 

.9 

.h 
.s 

.9 
1.0 


Rating  table  for  Shoshone  Ritvr  near  Cody^    Wyo.,  from  April  26,  1902,  to  Derrmf*er 

SI,  1904. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

F^et. 

Discharge. 

Gage 
height. 

1 

1 

Diflchaiige. 

Gage 
height. 

'  DiHCharge. 

Feet. 

Second-feet. 

Feet. 

Secondrfed. 

Feet. 

Second-feet. 

1.80 

200 

2.90 

1,020 

4.00 

2,440 

1     5.20 

'       5, 370 

1.90 

246 

3.00 

1,120 

4.10 

2,610 

5.40 

1 

6,070 

2.00 

295 

3.10 

1,225 

4.20 

2,800    1 

6.60 

L 

6,810 

2.10 

355 

3.20 

1,335 

4.30 

3,000    , 

6.80 

7,650 

2.20 

425 

3.30 

1,450 

4.40 

3,210    1 

6.00 

8,290 

2.30 

500 

3.40 

1,575 

4.50 

3,420 

6.20 

9,030 

2.40 

575 

3.50 

1,710 

4.60 

3,650 

6.40 

!      9, 770 

2.50 

655 

3.60 

1,850 

4.70 

3,900 

6.60 

,       10,510      ; 

2.60 

740 

3.70 

1,990 

4.80 

4,170 

6.80 

11,250 

;     2.70 

830 

3.80 

2, 130 

,     4.90 

1 

4,440 

7.00 

11,990 

2.80 

925 

3.90 

2,280 

1 

5.00 

4,730    j 

1 

1 
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The  preceding  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
28  discharge  measarements  made  during  1902  to  1904,  inclusive.  It  is  well  defined 
between  gage  heights  1. 9  feet  and  6. 2  feet.  The  table  has  been  extended  beyond 
these  limits,  and  is  only  approximate  below  gage  height  1.90  feet.  Above  gage 
height  5.4  feet  the  rating  curve  is  a  tangent,  the  difference  being  370  per  tenth. 

Note. — The  preceding  table  supersedes  the  190:)  table  below  gage  height  2  feet 
and  is  the  same  as  the  1903  table  above  gage  height  2  feet. 

EstimaUd  numthly  discharge  of  Shoshone  River  near  Cody,  Wyo.,  19OS-1904,  superseding 

monthly  esiimates  pretioudy  published, 
[Dndnoge  area,  1,480  square  miles.] 


Month. 


1902. 
May 

June 

Julv 

August 

September . . . 

October 


The  period 

1903. 

January  

February 

March 

April 

May 

June 

July 

Ac^st 

September 

October 

November 

December 


The  year 

1904. 
January 

February 

March 

April 

May 

June 

July 

August 


Discharge  In  ttecond-feet. 


Maximum. 


7,365 

10, 510 

3,775 

2,440 

655 

655 


390 

295 

925 

2,360 

2,900 

10, 140 

6,070 

2,280 

355 

1,070 

878 

830 

10,140 


295 

425 

425 

2,440 

8,290 

11,990 

8,290 

2,440 


Minimum. 


655 
3,420 
2,440 
655 
655 
655 


270 

^  245 

223 

295 

878 

3,420 

2,060 

575 

98 

295 

270 

120 


98 


80 

245 

295 

295 

1,450 

4,440 

2,440 

1,120 


Mean. 


2,698 
5,654 
2,779 
1,343 
655 
655 


303 

283 

333 

847 

1,558 

6,819 

3,562 

1,566 

235 

577 

499 

441 


Total  in 
acre-feet. 


165 

336 

170 

82 

38 

40 


835 


18 
15 
20 
50 
95 
405 
219 
96 
13 
35 
29 
27 


1,419 

192 

301 

345 

1,154 

3,766 

7,087 

6,592 

2,019 

1,028 


11 

17 

21 

68 

231 

421 

405 

124 


900 
400 
900 
580 
980 
270 


000 


630 
720 
480 
400 
800 
800 
000 
290 
980 
480 
690 
120 


000 


810 
310 
210 
670 
600 
700 
300 
100 


Run-off. 


Second-feet 

per  square 

mile. 


1.82 
3.82 
1.88 
.907 
.443 
.443 


.205 
.191 
.225 
.572 
1.05 
4.61 
2.41 
1.06 
.159 
.390 
.337 
.298 


Depth  in 
inches. 


2.10 
4.26 
2.17 
1.05 
.494 
.510 


.236 
.199 
.259 
.638 
1.21 
5.14 
2.78 
1.22 
.177 
.450 
.376 
.344 


959  ,     13.03 


.130 
.203 
.233 
.780 
2.54 
4.79 
4.45 
1.36 


.150 
.219 
.269 
.870 
2.93 
5.34 
5.13 
1.57 
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NO.  130. 


Eslimaled  monthly  ducharge  of  Shoshone  River  near  ( ody,  Wyo.,  190£-1904j  tuperteding 

monthly  eHimcUes  prevumdy  published — Continued. 


Diflchaige  In  second-feet. 

Run-off. 

MoBth. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1904. 
September 

1  120 
425 
295 
140 

296 

165 

120 

40 

752 

225 

194 

85 

44,750 

•   13,830 

11,540 

5,226 

1 
j 

0.506  '       0.567 

October 

.152 
.131 
.057 

.175 

• 

November 

.146 

December 

.066 

The  year 

11,990 

40 

1,893 

1,377,000 

1.28 

17.44 

CLEAR   CREEK  AT  BUFFALO,  WYO. 


This  station  was  established  October  24,  1902,  by  Jeremiah  Ahem. 
It  is  located  at  the  highway  bridge  in  the  town  of  Buifalo,  Johnson 
County,  Wyo.  The  gage  is  a  plain  staff  graduated  to  feet  and  tenths^ 
spiked  to  the  pier  at  the  northwest  end  of  the  bridge.  The  initial 
point  for  soundings  is  on  the  left  bank.  Measurements  are  made  from 
the  bridge.  The  channel  is  straight  both  above  and  below  the  station. 
Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  also  rocky. 
The  gage  is  read  daily  by  P.  A.  Gatchell.  The  bench  mark  is  U.  S. 
G.  S.  B.  M.  at  the  court-house,  marked  "SHER  4635."  Its  eleva- 
tion is  4,635.033  feet  above  sea  level.  The  elevation  of  the  gage  av*? 
determined  from  this  bench  mark  is  4,605.766  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 

Discharge  measuremerds  of  Clear  Creek  at  Buffalo,  Wyo.,  in  1904- 


Date. 


Hydrographer. 


May 9« 

xMaylO« 

May  19« do 

May20« do 

Mav21a do 

■r 

May22« do 

June  11 « I do 

June  12 « I do 

I 

Julv7« do 


A.  J.  Parshall. 
....do 


July  17  a do 

September  116 do 

i 

0(^tol)er  14  « do 


Width. 

Area  of 
section. 

Mean 
velocity. 

PI,  per  nee. 

Gage 
height. 

Diji- 
change. 

FeH. 

Sq.ffxt. 

f>xt. 

Sec,-fett. 

37 

71 

2.96 

1.80 

210 

38 

79 

3.33 

2.00 

263 

39 

82 

3.29 

2.00 

270 

40 

115 

5.76 

3.05 

663 

40 

96 

4.71 

2.50 

452 

40 

109 

5.21 

2.80 

568 

40 

109 

5.18 

2.80 

565 

40 

89 

3.64 

2.20 

324 

37 

66 

2.11 

1.65 

139 

36 

55 

1.64 

1.50 

91 

16 

14 

.86 

.70 

12 

25 

34 

.74 

.95 

24 

a  Foot  bridge  300  yards  above  station. 


<>  Wading  one-third  mile  above  foot  bridge. 


BABB    ANDH 
HOYT.       J  * 


MISSOURI  BIYEB  DRAINAGE   BASIN. 


137 


Mean  daily  gage  height,  infeet^  of  Clear  Creek  at  Buffalo,  Wyo.,  for  1904, 


Day. 


1. 
2. 

3. 
4. 

5. 

6. 

»» 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 
21. 
22 
23 
24 
«5 
26 
27 
2ft 
29 
30 
31 


1 
Jan.a 

Feb.a 

Mar. 

1.2 

Apr. 

May. 

June. 
2.9 

July. 
1.8 

Aug.     Se 

pt 

Oct.     Nc 
0.7        0. 

>v. 

7 

Dec.a 

1.2 

1.3 

0.8 

1.7 

1.3       0. 

8 

0.76 

1.2 

1.2 

1.8 

.8 

1.9 

2.65 

2.76 

1.8 

8 

•     V 

7 

.75 

1.3 

1.2 

1.4 

.8 

3.0 

2.3 

2.65 

1.2 

8 

■  f 

7 

.76 

1.3 

1.3 

1.2 

.8 

2.5 

2.0 

2.0 

1.2 

8 

•  i 

7 

.75 

1.4 

1.2 

1.2 

.8 

2.5 

2.2 

2.0 

1.2 

8 

•  1 

7 

.75 

1.5 

1.2 

1.2 

.8 

2.3 

2.8 

2.0 

1.2 

8 

.75 

7 

.75 

1.6 

1.2 

1.1 

.8 

2.1 

2.5R 

1.9 

1.1 

75 

■  ■                    1 

7 

.75 

1.4 

1.1 

1.0 

.8 

2.0 

3.15 

1.8 

1.0 

75 

*  ■ 

7 

.76 

1.3 

1.0 

1.0 

.8 

1.9 

2.65 

1.8 

1.0 

75 

.  7 

7 

.76 

1.2 

1.0 

1.0 

.8 

1.9 

2.50 

1.8 

.9 

75 

.75 

7 

.75 

1.2 

1.1 

1.0 

.8 

1.9 

3.0 

1.8 

.85 

76 

.75 

7 

.76 

1.2 

1.1 

1.0 

1.0 

1.9 

2.5 

1.8 

.8 

75 

.8 

7 

.76 

1.1 

1.1 

1.0 

1.3 

1.9 

2.35 

1.8 

.75 

75 

.85 

7 

.8 

1.2 

1.1 

.9 

1.2 

1.9 

2.55 

1.76 

.75 

75 

.96 

7 

.8 

1.2 

1.1 

.8 

1.1 

1.9 

2.65 

1.7 

.75 

.96 

7 

.8 

1.2 

1.2 

•   f 

1.0 

2.0 

2.85 

1.6 

.75 

.96 

7 

.8 

1.2 

1.2 

■    9 

1.0 

2.0 

2.7 

1.6 

.75 

.95 

7 

.9 

1.2 

1.2 

•    / 

1.1 

2.0 

2.6 

1.5 

.75 

.9 

75 

.9 

1.3 

1.2 

•   • 

1.2 

2.1 

2.5 

1.45 

1.0 

.9 

75 

.9 

1.4 

1.2 

a    1 

1.5 

3.0 

2.5 

1.4 

1.1 

.85 

75 

.9 

1.7 

1.2 

.8 

1.4 

2.7 

2.5 

1.4 

.8 

.8 

75 

1.0 

1.6 

1.3 

.8 

1.3 

2.7 

2.5 

1.4 

.8 

.8 

75 

1.0 

1.9 

1.8 

.8 

1.4 

2.8 

2.5 

1.4 

1.5 

.8 

75 

1.0 

1.8 

1.0 

1.0 

1.4 

2.8 

2.35 

1.4 

1.5 

.8 

75 

1.0 

1.7 

.9 

1.0 

1.3 

8.0 

2.1 

1.4 

1.0 

.76 

75 

1.0 

1.6 

2.0 

.8 

1.2 

2.7 

2.0 

1.4 

.9 

.75 

75 

1.0 

1.5 

1.2 

.8 

1.3 

2.7 

1.8 

1.4 

.9 

.8 

75 

1.0 

1.4 

1.2 

.7 

1.4 

2.2 

1.8 

1.4 

.9 

.8 

75 

1.0 

1.4 

1.2 

.8 

1.6 

2.2 

1.8 

1.4 

.85 

.8 

75 

1.0 

1.3 

.8 

1.6 

2.4 

1.8 

1.35 

.8 

.75 

.76 

1.0 

1.3 

.8 

2.5 

1.3 

1 

.  o        ... 

■  •  •  • 

.7     ... 

■  «  ■  • 

1.0 

a  Creek  frozen  most  of  the  time  from  January  1  to  March  15  and  December  1  to  31 


Rating  table  for  dear  Creek  at  Buffalo^  Wyo.,  from  January  1  to  December  SI,  1904- 


Gage 
height. 

1 
Discharge. 

• 

Gage 
1    height. 

1 

Feef. 

Discharge. 

Gage 
height. 

Discharge.  ' 
Second-feet. 

Gage 
height. 

Di§charge. 

Feei. 

Second-fed. 

Second-fcei.  . 

Feet. 

Feet. 

Second-feet. 

0.60 

7 

1.00 

32 

1.80 

202     1 

2.60 

486 

.65 

9 

1.10 

42     1 

1.90 

234 

2.70 

526 

.70 

11 

1.20 

54 

2.00 

266     ' 

2.80 

566 

.75 

14 

1.30 

70 

2.10 

302 

2.90 

606 

.80 

17 

1.40 

92 

2.20 

338 

3.00 

646 

.85 

20 

1.50 

116    1 

2.30 

374 

3.10 

686 

.90 

24 

1.60 

140     1 

2.40 

410 

3.20 

726 

.95 

28 

1.70 

1 

170 

2.50 

446 

The  above  tabl^  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
12  diflchai^  measurements  made  during  1904.     It  is  not  well  defined. 
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STBEAM   MEASUBEMENTS   FOB   1904,  PABT  VIT. 


f  NO.  130. 


Eatimated  monthly  discharge  of  Clear  Creek  at  Buffalo,  Wyo,,  for  i904- 

[Drainage^  area,  118  square  miles.] 


Month. 


March  16-31 

April 

May  

June 

July 

August 

September . . 

October 

November . . 


The  period 


DiBcharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

32 

11 

16.6 

140 

17 

52.4 

646 

170 

377 

706 

202 

421 

546 

70 

174 

116 

14 

35.6 

17 

11 

13.0 

28 

11 

16.7 

14 

11 

12.3 

Total  in 
acre-feet. 


Run-off. 


Second-feet    fv»»»*»,  «« 
■w^^-m  «^%-,^m^  I  i>eptn  m 


527 

3,118 

23,180 

25,050 

10,700 

2,189 

774 

1,027 

732 


0.141 
.444 
3.19 
3.57 
1.47 
.302 
.110 
.142 
.104 


0.084 
.495 
3.68 
3.98 
1.70 
.348 
.123 
.164 
.116 


PINEY  CREEK   AT  KEARNEY,  WYO. 


This  station  was  established  September  6, 1902,  by  Jeremiah  Ahern. 
It  is  located  at  the  highway  bridge  at  Kearney,  Johnson  County, 
Wyo.,  which  is  on  the  stage  route  between  Sheridan  and  Buffalo,  ii4 
miles  from  Sheridan.  The  gage  is  a  vertical  staff  graduated  to  feet 
and  tenths  and  spiked  to  the  abutment  of  the  bridge.  It  is  read  daily 
by  R.  D.  Noyce.  The  initial  point  for  soundings  is  on  the  right 
bank.  Discharge  measurements  are  made  from  the  bridge.  The 
channel  is  straight  for  600  feet  above  and  200  feet  below  the  station. 
The  left  bank  is  high  and  liable  to  overflow  at  extreme  high  water. 
The  right  bank  is  high  and  does  not  overflow.  The  bed  of  the  stream 
is  composed  of  gravel.  The  bench  mark  is  the  U.  S.  G.  S.  bench 
mark  at  Geier's  ranch,  about  600  feet  from  the  gage.  It  is  marked 
"SHER  4662."  Its  elevation  is  4,661.767  feet  above  sea  level  The 
elevation  of  the  zero  of  the  gage  as  referred  to  this  bench  mark  is 
4,645.963  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 
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Dutcharge  viecmiremttUs  of  IHnei/  Oretk  at  Kearney,  Hyo.,  in  1904. 


Date. 

Hydrocnnpher. 

Area  of 
section. 

_    _    _ 
Square/eet. 
42 

106 

149 

134 

125 

92 

•      84 

49 

18 

Mean 
velocity. 

Gage 
height. 

Feet. 
1.50 

2.66 

3.10 

2.96 

2.85 

2.05 

1.86 

1.30 

1.40 

DlMoharge. 

March  31 

Mav9 

A.  J.  Parshall 

do 

Ft.  per  tec. 
0.96 

2.82 

6.03 

4.62 

4.24 

1.42 

1.03 

0.46 

1.83 

Second-fed. 
40 

299 

Mav  20 

do 

749 

May  21 

June  12 

do 

620 

do 

530 

July  8 

do 

131 

July  18 

Septeml)er  12  .. 
October  12  «  ... 

do -. 

87 

do 

22 

do 

33 

a  Wading  one-fourth  mile  above  station. 
Mean  daily  gage  height^  in  feet,  of  Piney  Creek  at  Kearney ,  Wyo.^fur  1904. 


Day. 

Jan.a 

1 

Feb.a 
1.45 

Mar.a 

Apr. 

May. 

June. 
3.  OS 

July. 
2.1 

Aug. 
1.5 

Sept. 

Oct. 

Nov. 
1.5 

Dec.fe 

1 

1.5 

1.5 

1.6 

2.35 

1.2 

1.18 

2 

1.5 

1.45 

1.5 

1.55 

2.5 

2.9 

Z5 

1.5 

1.2 

1.18 

1.5 

3 

1    1.5 

1.45 

1.5 

1.55 

3.13 

2.82 

2.6 

1.45 

1.2 

1.18 

1.35 

4 

'    1.5 

1.4 

1.5 

1.6 

3.1 

2.72 

2.42 

1.45 

1.2 

1.25 

1.35 

5           ....... 

1.5 

1     1.5 

1.4 
1.4 

L5 
1.5 

1.6 
1.7 

3.0 
2.9 

2.85 
3.0 

2.32 
2.3 

1.4 
1.4 

1.2 
1.2 

1.25 

1.25 

1.35 
1.35 

6 

t.,.. .......... 

1.5 
1.5 

1.4 
1.4 

1.5 
1.5 

1.8 
1.7 

2.85 
2.8 

3.0 
3.25 

2.27 
2.22 

1.4 
1.35 

1.2 
1.2 

1.25 
1.25 

1.35 
1.35 

8 

9 

!    1.5 

1.4 

1.45 

1.7 

2.7 

2.98 

2.12 

1.3 

1.2 

1.25 

1.35 

10 

1.5 

1.4 

1.45 

1.76 

2.7 

8.0 

2.08 

1.35 

1.2 

1.25 

1.36 

11 

i    ^'^ 

1.4 

1.45 

1.8 

2.65 

3.18 

2.02 

1.4 

1.2 

1.25 

1.36 

12 

1    1.5 

1.45 

1.46 

1.9 

2.6 

2.9 

2.01 

1.4 

1.2 

1.25 

1.3 

13 

1.5 

1.45 

1.45 

1.9 

2.55 

2.8 

2.08 

1.4 

1.2 

1.4 

1.3 

14 

1.5 

1.45 

1.5 

2.0 

2.56 

2.96 

2.02 

1.4 

1.2 

1.4 

1.35 

15                  

1.6 
1    1.5 

1.45 
1.45 

1.5 
1.6 

2.0 
2.0 

2.6 
2.6 

3.1 
3.1 

1.95 
1.92 

1.4 
1.4 

1.25 
1.25 

1.36 
1.35 

1.35 
1.38 

16 

17 

1.5 

1.46 

1.5 

2.05 

2.65 

3.08 

1.9 

1.4 

1.26 

1.4 

1.38 

18 

1.5 

1.45 

1.5 

2.0 

2.7 

2.99 

1.84 

1.35 

1.22 

1.5 

1.38 

19 

1.5 

1.45 

1.5 

2.0 

2.8 

3.02 

1.72 

1.35 

1.22 

1.5 

1.38 

20 

1.5 

1.46 

1.5 

2.1 

8.2 

2.92 

1.62 

1.35 

1.22 

1.6 

1.38 



21 

1.45 

1.45 

1.5 

2.15 

2.9 

2.85 

1.58 

1.4 

1.2 

1.5 

1.35 

22 

1.45 

1.46 

1.5 

2.2 

8.3 

2.85 

1.52 

1.4 

1.2 

1.5 

1.35 

....... 

23 

1.46 

1.5 

1.5 

2.2 

8.45 

2.70 

1.5 

1.3 

1.2 

1.5    ] 

1.35 



24 

1.45 

1.5 

1.5 

2.2 

3.25 

2.72 

1.5 

1.25 

1.2 

1.5 

1.35 

....... 

25 

1.45 
1.45 

1.5 
1.5 

1.5 
1.5 

2.25 
2.25 

3.2 

2.9 

2.42 
2.28 

1.68 
1.62 

1.2 
1.2 

1.2 
1.18 

1.5 
1.6 

1.35 

i.r.6 

'26 

27 

1.45 
1.45 
1.45 
1.45 
1.45 

1.5 
1.5 
1.5 

1.5 

1.5 

1.65 

1.6 

1.6 

2.25 
2.3 
2.3 
2.35 



2.8 

2.75 

2.85 

3.-0 

3.15 

2.08 
2.00 
2.04 
2.10 

1.58 

1.55 

1.51 

1.5 

1.5 

1.2 
1.2 
1.2 
1.2 
1.2 

1.18 
1.18 
1.18 
1.18 
....... 

1.5 
1.5 
1.5 
1.5 
1.5 

1.35 
1.35 
1.35 
1.35 

28...-- 



29 

30 

31 

o  Frozen  greater  portion  of  time,  January  1  to  March  15. 
b  Frozen  during  month. 
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Mating  table  for  Piney  Creek  at  Kearney,  Wyo.,from  January  1  to  December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Dincharge. 

Gage 
height. 

Diacbaige. 

Gage 
height. 

DiHchaige. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Secondrfeel. 

Feet. 

1 

Second-fed. 

1.15 

12 

1.50 

38 

2.20 

178 

2.90 

580 

1.20 

15 

1.60 

48 

2.30 

218 

3.00 

660 

1.25 

18 

1.70 

60 

2.40 

262 

3.10 

750 

1.30 

21 

1.80 

76 

2.50 

310 

3.20 

850 

1.35 

25 

1.90 

96 

2.60 

364 

3.30 

960 

1.40 

29 

2.00 

118 

2.70 

430 

3.40 

1,080 

1.45 

33 

2.10 

144 

2.80 

500 

3.50 

1,200 

The  above  table  is  applicable  only  for  ox)en-ohannel  conditions.  It  is  based  upon 
9  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  1.3  feet  and  3  feet.    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Piney  Creek  at  Kearney,  Wyo.,for  1904, 


Month. 


March  16-31 

April 

May 

June 

July 

August 

September.. 

October 

November . . 


The  period. 


Discharge  in  second-feet. 


Maximum. 


Minimum . 


48 

38 

240 

43 

1,140 

240 

905 

118 

310 

38 

38 

15 

18 

14 

38 

14 

38 

21 

Mean. 


Total  in 
acre-feet. 


39.6 

122 

566 

534 

117 
25.2 
15.2 
28.2 
25.9 


1,257 

7,260 

34,800 

31,780 

7,I»4 

1,550 

901 

1,754 

1,541 


88,020 


LITTLE   MISSOURI  RIVER   NEAR  ALZADA,  MONT. 

This  station  was  established  April  3,  1904,  by  F.  M.  Madden.  It  is 
located  at  the  highway  bridge  on  the  old  Spearfish  and  Miles  City 
stage  road,  about  one-half  mile  northwest  of  Alzada,  Mont.  A  plain 
staff  gage,  graduated  to  feet  and  tenths,  is  attached  vertically  to  the 
downstream  side  of  the  crib  pier  supporting  the  middle  of  the  bridge. 
It  is  read  once  each  day  by  Miss  Elsie  King.  Discharge  measure- 
ments are  made  at  high  stages  from  the  downstream  side  of  the  two- 
span  bridge  to  which  the  gage  is  attached.  During  low- water  periods 
measurements  are  made  by  wading  near  the  gage.  The  initial  point 
for  soundings  is  a  bolt  in  the  downstream  hand  rail  near  the  left  end 
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of  the  bridge.  The  channel  is  straight  above  and  below  the  station 
for  about  200  feet  and  the  current  is  moderately  swift.  Both  banks 
are  high,  but  subject  to  overflow  in  extreme  high  water.  The  bed  of 
the  stream  is  composed  of  fine  silt  and  is  permanent.  Below  the  sec- 
tion willows  grow  in  some  places  so  that  the  branches  reach  nearly 
across  the  channel.  There  is  but  one  channel,  broken  by  the  middle 
crib  pier  of  the  bridge.  The  large  rock-filled  crib  pier  and  ice 
bremker  just  above  are  the  only  obstructions  in  the  channel  at  the 
sUitioh.  Willows  and  brush  on  the  banks  tend  to  retaixl  the  flow 
during  high  water.  Bench  mark  No.  1  is  a  spike  driven  into  the  base 
of  a  tree  about  60  feet  west  of  the  left  end  of  the  bridge.  Its  eleva- 
tion is  16.33  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
United  States  Geological  Survey  standard  bench  mark  in  the  town  of 
Alzada,  distant  about  2,000  feet.  Its  elevation  is  26.82  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrographer. 

Discharge  measurements  of  Little  Missouri  River  near  Alzada,  Mont.,  in  1904* 


Date. 


Hydrographer. 


Width. 


Feel. 


Aprils F.M.  Madden. 

April  3 do 

May  9 do 

Mav  10 do 

m 

Jane  26 F.  C.  Magruder 

July  8  « '  F.  M.  Matlden  . 

Jnly  9« do 

September  5  *.  .| do 


54 
50 
21 
21 
18 
9 
14 
23 


I 


Area  of 
section. 

Mean 
velocity. 

Sq./eel. 

Ft.  per  see. 

218 

1.72 

176 

1.73 

52 

1.60 

46 

1.35 

29 

.38 

4.6 

1.00 

3.7 

1.16 

67 

1.22 

Gafe     I      Di»- 
heignt.   I   charge. 


Feet. 
5.70 
4.90 
2.50 
2.20 
1.40 
1.26 
1.20 
2.90 


Sec.-feet. 
376 
305 
83 
62 
11 
4.6 
4.3 
82 


a  At  wading  section. 

b  Flow  lessened  by  large  growth  of  willows  during  July  and  August. 
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Mean  daily  gage  heigfU,  in  feet,  of  LitUe  Missouri  River  near  Ahada,  M&nt.^  for  1904. 


Day. 

Apr. 

May. 

June. 

jMly. 

Aug. 

1 
Sept. 

Oct. 

Nov. 

1 

2 

a 

4 

« 

10 

11 

12 
IS 
14 
IS 

le 
17 
u 

IS 
2C 
21 

22 

12.7 
9.0 
5.3 
5.0 
5.2 
6.3 
3.5 
2.75 
2.2 
2.0 
1.7 
1.5 
1,6 
1.65 
1.6 
1.5 
1.45 
1.8 
1.2 
1.2 
1.2 
1.2 

1.2 

l.S 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.7 

1.8 

1.8 

1.6 

1.8 

1.3 

1.1 

1.1 

1.15 

1.15 

1.16 

1.15 

1.15 

1.1 

1.1 
1.1 
1.1 
1.1 

1.6 
1.6 

4.8 
8.6 

(«) 
0.9 
1.0 
1.0 

► 

4. 7          2. 7 

; 

4.7 

2.3 

1.7 

.1.5 

7.2 
17.0 
17.0 
17.0 

[ 

>. 

1.0  1      3.4 
1.0         1-8 

1.... 

r 

1.7         ifi  0 

.9 
.9 

1.7 
1.5 

\ 

1.4 
2.5 
2.2 

5.3 
5.0 
.S.l 

( 

.9  '      1-8 

1.1 :     Li 

) 

.9 
.9 

1.2 
1.2 

1. 1         1. 1 

1.7            4.8 

t 

1.5 
1.3 
1.3 
1.3 

3.0 
2.8 
2.2 
2.0 

.9  '       1-2 

^  . 

t 

.9 
.9 

1.2 
1.1     1 

1 

t 

,9         l-Oi  1 

; 

1.3          1-9 

.9 
.9 
.9 
.9 
.9 
.9 
.9 

1.0 
.9 
.9 
.9 

.8    , 

r 

1.2 
1.2 
1.2 
1.2 
1.2 
2.0 

1.8 
1.7 
1.7 
1.7 
1.7 
1.7 

; 

■ 

1.5'         1.1 

1 

1 
1.4  ■         1.1 

1 

1.2  1         1.1 

> 

23 

1.2 

1.5 

1.7 

1.1 

.9 

(«) 

24 

1.2 

4.5 

1.7 

1.1 

.9 

(") 

25 

1.2 

2.3 

1.5 

1.1 

.9 

(«) 

2« 
27 

\ 

1.2 
1.2 

3.0 
2.5 

1.5 
1.5 

1.1 
1.1 

.9 
.9 

r 

2£ 
2£ 
8C 
31 

; 

1.2 
1.2 
1.2 

1.7 
1.5 
1.4 
1.3 

1.4 
1.6 
1.4 

1.1 
1.1 
1.1 
1.1 

.9 

.9 

1.9 

1.9 

1.1            1.1 

I 

1.1 

1 

l.I 

[1  River  dry. 

- 

Bating  table  for  Little  Missouri  R 

iver  Ilea 

r  Alzada,  Man 

t.ffrom 

April  1  to  Dece 

mberSi 

f,  1904. 
irge. 

Gage 
height. 

1 
Discharge. 

_  —  —    _  1 

Second  fed. 

Gage 
height. 

Feet. 

Discha 
Second- 

1 

1 

rge. 
feet. 

Gage 
height. 

Di((chf 

1 
I  rge. 

Gage 
height. 

Di9chi 

Feet. 

Feet. 

Second 

feet. 

Feet. 

1 
Second-fed. 

1.00 

1 

2.30 

69 

3.60 

178 

4.90 

300 

1.10 

2 

2.40 

77 

3.70 

187 

5.00 

310 

1.20 

4 

2.50 

85 

3.80 

196 

5.10 

320 

1.30 

1       2.60 

93 

3.90 

205 

1 

5.20 

330 

1.40 

11 

2.70 

101 

4.00 

214 

5.30 

340 

1.50 

15 

2.80 

109 

4.10 

223 

5.40 

350 

1.60 

20 

2.90 

117 

4.20 

232 

5.50 

360    1 

1.70 

25 

3.00 

125 

4.30 

241 

5.60 

370    ' 

1 

1.80 

31 

3.10 

133 

4.40 

250 

5.70 

380    i 

1.90 

38 

3.20 

142 

4.50 

260  1 

5.80 

1          390 

2.00 

45 

3.30 

1 

151 

4.60 

270 

5.90 

400 

2.10 

53 

3. 40 

160 

1      4.70 

1 

280  1 

6.00 

411    ; 

2.20 

61 

i      3. 50 

169 

4.80 

290 

KABB    AN 
HOYT. 


ND"] 
-       J 


MISSOURI   RIVER   DRAINAGE   BASIN, 


14S 


The  preceding  table  is  applicable  only  for  o|)en-channel  conditionB.  It  is  based 
npon  8  di<>oharge  meoBurements  made  during  1904.  It  is  well  deiineil  between  gage 
heights  1  foot  and  6  feet  Discharges  above  gage  height  6  feet  are  approximate  esti- 
mates only.  After  August  29  reduce  dist'harges  as  given  by  the  table  30  i>er  cent 
on  account  of  back  water  effect  of  willows  in  channel  below  the  gage.  The  flow  is 
eetimated  as  0  second-feet  at  gage  height  .9  feet. 

EfUimated  monlhly  discharge  ofLUtU  Missouri  River  near  Alzadciy  Moiii.ffor  1904. 


Month. 


April. 
May  . 


Discharge  in  aecond-feet. 


Maximum.     Minimum.         Mean. 


1,185 
280 


June I     1,744 


July 

August  <> 

September  a. 
October «  ... 
November". 


31 

27 

488 

37 

1.4 


The  period. 


4 
4 
7 
2 
0 
0 
0 
1.4 


127 

51.6 

314 

7.1 

2.0 

30.0 

4.1 

1.4 


Total  in 
acre-feet. 


7,557 

3,173 

18,680 

437 

123 

1,785 

252 

83 


32,090 


a  Estimates  Auf^if^t  30  to  November  30  appmximate.    See  [wragraph  under  rating  table. 


LITTLE  MISSOURI   RIVER  NEAR   CAMP  CROOK,  S.  DAK. 

This  station  was  established  September  2,  1903,  by  R.  F.  Walter, 
assisted  by  W.  T.  Carpenter.  The  station  i^s  at  the  highway  ])ridge 
on  the  road  from  Carap  Crook  to  Belle  Fourche,  about  one-half  mile 
from  Camp  Crook.  The  gage  is  a  vertical  2  by  4  inch  pine  timber 
fastened  to  the  fii'st  pier  from  the  west  end  of  the  bridge,  on  the  down- 
stream side.  It  is  graduated  to  feet  and  tenths  with  bronze  figures 
marking  the  foot  marks.  The  bridge  at  this  station  was  destroyed 
March  9,  1904,  by  an  ice  jam  which  carried  away  the  superstructure 
and  nearly  all  of  the  two  center  piers,  to  one  of  which  the  gage 
was  spiked.  Records  were  kept  by  referring  the  height  of  the 
water  to  a  temporary  mark  until  the  gage  was  reestablished  April 
10,  by  spiking  a  2  by  4  inch  pine  gage  to  the  east  abutment  and 
continuing  the  gage  for  low  water  on  a  2  by  2  inch  pine  strip  spiked 
to  the  remains  of  the  pier  near  the  east  l>ank.  The  gage  was  read 
once  each  day  by  L.  P.  Chuning.  Readings  were  discontinued  No- 
vember 13,  as  the  gage  was  removed  in  preparing  foundations  for  a 
new  bridge.  Discharge  measurements  were  made  from  the  bridge 
until  it  was  destroyed,  since  which  time  they  have  been  made  by  wading 
and  by  means  of  a  boat  or  floats  during  extreme  high  water.  The  initial 
point  for  soundings  was  a  brass-headed  tack  surrounded  by  four 
similar  tacks  driven  into  the  end  post  of  the  hand  rail  at  the  west  end 
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and  downstream  side  of  the  bridge.  The  channel  is  straight  for  3(X» 
feet  above  and  200  feet  below  the  station.  The  current  has  a  moder- 
ate velocity.  The  right  bank  is  high  and  not  subject  to  overflow. 
The  left  bank  is  subject  to  overflow  at  high  water.  Both  banks  are 
sparsely  wooded.  The  bed  of  the  stream  is  cx)vered  with  stones,  the 
largest  of  which  are  about  1  foot  in  diameter.  The  water  flows  in  one 
channel  at  medium  and  high  stages.  Bench  mark  No.  1  is  a  large 
spike  driven  into  a  blaze  on  a  tree  6  inches  above  the  ground.  The 
tree  is  at  the  side  of  the  road,  100  feet  from  the  end  of  the  bridge, 
on  the  right  bank.  The  elevation  of  the  bench  mark  above  the  zero 
of  the  gage  is  10.53  feet.  Bench  mark  No.  2  is  a  large  spike  driven 
into  a  blaze  on  a  tree  about  6  inches  above  ground.  The  tree  is  on 
the  opposite  side  of  the  road  from  the  first  bench  mark  and  is  175 
feet  farther  downstream.  The  elev^ation  of  the  bench  mark  above 
the  zero  of  the  gage  is  12.89  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrogi-apher. 

Discharge  measurements  of  Little  Missouri  River  near  Camp  Crook^  S.  Dak.f  in  1904. 


Date. 


April  10 

May  10 

July? 

September  6 
September  7 
September  7 
September  7 
October  26. . 


Hydrographer. 


F.  M.  Madden 
do 


.do 
.do 
do 
do 
.do 
do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
tieight. 

f\xt. 

Sq./eel. 

Ft.  per  sec 

Feet. 

100 

124 

.    2.11 

1.60 

61 

47 

1.15 

.80 

56 

49 

1.26 

.85 

108 

214 

2.84 

2.60 

100 

141 

2.28 

1.90 

100 

131 

2.21 

1.80 

98 

116 

2.03 

1.55 

40 

19 

.68 

.45 

Dis- 


See./trL 


54 
62 
609 
321 
289 
235 
13 
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Mean  daily  gage  height,  in  feet,  of  Little  Miseouri  River  near  (hmp  C\x)ak,  S.  Dak. ,  for  1904* 


Dar- 


Mar. 


1 

J 

8 

4 ' 

5 

2.8 

6 

2.7 

m 

2.6 

8 

2.68 

9 

2.7 

10 

6.0 

11 

5.82 

12 

5.0 

18 

5.7 

M 

4.25 

16 

4.22 

16 

4.8 

17 

4.6 

18 

4.7 

19 

4.8 

20 

4.7 

a 

4.6 

22 

4.4 

23 

4.8 

« 

26 

4.8 
4.8 

26 

4.2 

27 

4.2 

28 

4.6 

29 .^ 

4.6 

30 

5.0 

SI 

5.5 

Apr.    I  May. 


June. 


July. 


Aug. 


6.0 

5.7 

5.6 

5.2 

4.0 

4.2 

8.5 

2.0 

1.5 

1.6 

1.85 

1.2 

1.0 

.9 

.9 
1.0 

.9 

.9 

.8 

.8 

.8 

.7 

.7 

.7 

.7 

.7 

.7 

.65 

.65 

.65 


0.65 
.7 
.7 
1.0 
1.8 
1.1 
1.0 
.9 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.75 
.75 
.75 
.76 
.7 
.56 
.56 
.6 
.6 
8.9 
8.8 
2.96 
1.6 
1.8 
1.0 


1.0 
.9 
1.0 
8.6 
8.0 

(«) 

(«) 

6.4 

4.0 

8.2 

2.9 

2.7 

2.8 

1.8 

1.6 

1.6 

1.4 

1.1 

1.0 

.9 

.8 

.7 

.8 

.    .» 

1.0 

1.0 

.9 

.8 
.7 
.6 


0.6 
.8 
.9 
.9 
.9 
.7 
.85 
.76 
.75 
.7 
.7 
.6 
.75 
.8 
.7 
.7 
.7 
.7 
.7 
.7 
.66 
.5 
.5 
.6 
.5 
.46 
.46 
.45 
.4 
.4 


(«») 
(») 
(*) 
(^) 
(*) 
(*) 
(*) 
(*) 
(*) 
(*) 
(») 
(«») 
(*) 
(*) 
(*) 
(*) 
(*) 
(*) 
(*) 
(*) 
(*) 
(«•) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 


Sept. 


2.25 

2.0 

1.5 

1.8 

2.1 

2.66 

1.7 

1.2 

1.8 

1.8 

1.2 

1.0 
.8 
.66 
.6 
.5 
.66 
.56 
.5 
.4 
.4 
.85 
.8 
.8 
.2 
.2 
.1 
.1 
.1 

(ft) 


Oct. 


(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 


0.8 
.2 

(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 


Nov. 


(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(«) 


«  Water  over  gage. 

^  Water  below  nge. 

e  Station  was  clowd  on  November  18,  ae  gage  was  removed  to  construct  new  bridge. 

Rating  table  for  lAttle  Miseouri  River  near  Camp  Crook,  S.  Dak,,  from  March  5  to  Novem" 

her  IS,  1904. 


Gige 
height. 


DlBchaige. 


Gage 
height. 


0.10 
.20 
.30 
.40 
.50 
.00 
.70 
.dO 


Seeond-JeeL 

1 

3 

6 

11 

18 

28 

40 

54 


Feet. 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.60 
1.00 


Diflchaxge. 


Gage 
leignt. 


heig 


Seetmd-feel. 
71 
90 
110 
132 
156 
182 
210 
239 


JFhtt. 

1.70 

1.80 

1.90 

2.00 

2.10 

2.20 

2.30 


Dincharge. 

Second-/eet. 
270 
302 
335 
370 
406 
443 
482 


Giige 
height. 

Discharge. 
Senmd'/eet. 

Feet. 

2.40 

522 

2.50 

563 

2.60 

605 

2.70 

648 

2.80 

691 

2.90 

735 

3.00 

779 

I1U1130— 05- 


■10 
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The  preceding  table  is  based  upon  8  discharge  measurements  made  during  1904. 
It  is  well  defined  between  gage  heights  0.40  foot  and  2.60  feet  Discharges  above 
gage  height  3  feet  are  estimated  on  the  basis  of  the  extension  of  the  diachai^  carve. 
Estimates  below  0.40  foot  gage  height  are  uncertain. 

Estimated  monthly  discharge  of  Little  Missouri  River  near  Camp  Crookf  S.  Dak,,  for  1904- 

[Drainage  area,  1,900  square  mlfes.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Ran-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

1 

Depth  in 
inches. 

March  5-31 

April 

May 

2,185 
2,185 
1,189 
3,180 
71 

605 

34 

23 

28 

0 

1,407 

454 

157 

419 

35.8 

75,350 

27,020 

.9,654 

23,270 

2,201 

0.741 
.239 
.083 
.221 
.019 

0.744 
.267 

June,  28  dayB« 

July* 

.230 
.022 

Anmwt  ^. . . . 

September* 

October  ^ 

626 
6 

0 
0 

113 
0.29 

6,724 
18 

.059 
.0002 

.066 
.0002 

The  Deriod . . 

144,200 

a  Water  over  gage  June  6  and  7.    No  estimate  made. 

b  Water  below  gage;  July  81  to  August  81,  September  80  to  October  18,  and  October  16  to  November 
18;  estimated  zero  flow. 

LITTLE   MISSOURI  RIVER  NEAR  MEDORA,  N.  DAK. 

This  station  was  establislied  May  12, 1903,  by  F.  E.  Weymouth.  It 
is  located  at  the  Northern  Pacific  Railway  bridge,  one-third  mile  west 
of  the  railroad  station  at  Medora,  N.  Dak.  A  standard  chain  gage  is 
located  on  the  lower  side  of  the  railroad  bridge  at  a  point  91  feet  from 
the  initial  point  for  soundings.  .  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  30.75  feet.  The  stream  cross  section 
having  been  changed  by  the  railroad  a  new  chain  and  weight  length  of 
31.12  feet  was  established  on  June  29,  1904,  which  made  the  reading 
agree  with  the  timber  gage.  There  is  also  a  1  by  6  inch  vertical  board 
gage,  reading  from  1  to  9  feet,  nailed  to  a  pile  in  the  river  about  200 
feet  above  the  bridge.  The  gage  is  read  once  each  day  by  W.  A. 
Brubaker.  t)ischarge  measurements  are  made  from  the  railroad  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
left  end  of  the  guard  rail  on  the  lower  side  of  the  bridge.  This  point 
is  2.9  feet  west  of  the  east  face  of  the  concrete  abutment.  The  guard 
rail  is  marked  and  numbered  every  10  feet  with  white  paint.  The 
channel  is  straight  for  100  feet  above  the  station  and  for  300  feet 
below.  The  right  bank  is  low  and  overflows  at  \evy  high  stages. 
The  left  bank  is  almost  perpendicular  and  has  a  height  of  30  feet  above 
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gage  datum.  There  is  but  one  channel,  broken  by  one  to  three  piers, 
according  to  the  stage  of  the  river.  The  bed  of  the  stream  is  of  clay 
and  sand  and  sometimes  scours  from  5  to  8  feet  during  floods.  At 
oi*dinary  stages  the  bed  of  the  stream  changes  only  slightly.  About 
November  1,  1903,  the  cross  section  at  the  bridge  was  temporarily 
changed  by  the  railroad  company  during  repairs  to  the  bridge,  con- 
tinuing several  months.  The  bench  mark  is  the  top  of  the  southwest 
comer  of  the  concrete  abutment  on  the  left  bank.  Its  elevation  above 
gage  datum  is  30.11  feet.  The  top  of  the  gage  pulley  is  31.05  feet 
above  guge  datum.  The  gage  datam  is  about  2,230  feet  above  sea 
level,  as  determined  by  hand  level  from  the  railroad  station  at  Medora, 
N.  Dak. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

DiMcharge  meaguremenU  of  Little  MisMuri  River  near  Medora,  N.  Dak.,  in  1904- 


Date. 


Hydrographer. 


April  12 E.  F.  Chandler 


Jane  29 

June  30 

August  3 

August  4  ^ 

September  7«.- 
October  27  «  .  - . 


R.  Richards  ... 

do 

do 

do 

£.  F.  Chandler 
L.  L.  Wilcox  -. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

/krf. 

Sq./eet. 

Fl.  per  9ec. 

Feet, 

136 

475 

3.04 

5.91 

69 

149 

1.59 

4.16 

68 

143 

1.54 

4.04 

30 

76 

.26 

3.21 

25 

12 

.91 

3.20 

28 

73 

.37 

3.30 

18 

9 

2.36 

3.23 

Dis- 
charge. 


Sec-feet. 
1,444 

236 

221 

19 

11 

27 

21.5 


a  Measurement  made  by  wading. 
Mean  daily  gage  height,  in  feet,  of  Little  Missouri  River  near  Medora,  N.  Dak.,  for  1904. 


Day.             Jan.  a 

1 

Feb. 

Mar. 

Apr. 

r 
May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec.] 

1 

3.6 

3.0 

6.5 
7.0 
6.5 
6.3 
6.2 
6.2 
6.8 
6.7 
5.8 
5.9 
4.5 
4.5 
4.3 
4.8 
4.8 
4.8 
4.0 

4.2 
4.0 
4.0 
3.9 
8.9 
4.2 
4.4 
4.3 
4.0 
4.0 
8.8 
3.8 
8.8 
8.8 
4.0 
4.0 
8.9 

3.7 
4.8 
5.6 
6.0 
5.5 
7.25 
7.15 
10.75 
10.75 
8.75 
7.9 
6.25 
5.55 
4.85 
4.2 
4.0 
4.0 

4.2 
4.2 
4.0 
4.0 
3.8 
4.3 
4.4 
4.0 
8.9 
8.8 
3.6 
3.4 
3.4 
3.4 
3.4 
8.4 
8.4 

3.2 
3.2 
3.2 
3.1 
3.1 
3.0 
2.8 
2.8 
2.9 
8.0 
8.2 
3.1 
3.0 
8.0 
3.1 
3.1 
3.0 

8.3 
3.4 
3.3 
3.3 
3.4 
3.3 
8.9 
4.8 
4.2 
4.0 
4.0 
8.8 
3.8 
8.8 
3.8 
8.7 
8.6 

2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.5 
2.4 
3.5 
3.6 
3.6 
3.5 
8.5 
8.5 
3.4 

3.2 
3.2 
3.3 
8.2 
3.2 
3.2 
3.1 
3.1 
8.1 
8.1 
8.1 
3.1 
8.2 
3.2 
3.2 
3.2 
8.2 

2 

3 

4 

5 

6 

■ 

7 

8 

9 

10 

3.4 

4.8 

11 

12 

18 

5.0 
5.6 
5.0 
5.7 
5.0 

14 

15 

16 

17 

o  SiTer  frosen  from  January  1  to  March  12.    Gage  heights  to  under  surface  of  ice. 
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Mean  daily  gage  TieigJU,  in  feet,  o/LiUie  MisMuri  Biver  near  Medora^  N,  Dak,,  for  1904 — 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

3.2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.2 
8.2 
3.2 

(«) 

Dec 

18 

■  5.8 
5.8 
5.0 
5.0 
4.8 
6.0 
5.9 
5.9 
4.6 
4.6 
4.6 
4.6 
5.8 
7.0 

4.0 
8.8 
4.8 
4.6 
4.0 
8.8 
3.8 
3.8 
8.5 
3.5 
8.5 
4.0 
4.4 

8.8 
8.8 
8.8 
8.8 
3.8 
8.8 
8.6 
4.2 
4.5 
8.9 
8.7 
8.7 
8.7 
8.7 

4.0 
3.9 
8.9 
8.7 
3.8 
4.1 
4.0 
4.0 
8.8 
8.8 
3.8 
4.1 
4.2 

8.5 
3.5 
8.4 
8.4 
8.4 
8.8 
8.8 
8.8 
8.5 
8.5 
8.4 
8.4 
8.4 
8.8 

8.0 
2.9 
3.1 
3.2 
8.2 
8.1 
8.0 
30 
8.1 
8.1 
8.2 
3.2 
8.2 
8.2 

8.6 
8.6 
8.4 
8.4 
3.2 
8.1 
3.2 
8.1 
8.1 
8.0 
8.0 
2.8 
2.8 

8.4 
8.5 
8.6 
8.5 
3.5 
3.4 
8.4 
8.8 
8.2 
8.2 
3.2 
8.2 
8.0 
8.2 

19 

20 

3.0 

8.0 

21 

22 

• 

28 

24 

25 

26 

27 

28 

29 

4.8 

80 

3.0 

81 

a  Riyer  frozen  from  November  27  to  December  81,  inclusive. 

Eating  table  for  LitUe  Mis^auri  River  near  Medora,  N,  Dak.,  from  January  1  to  December 

SI,  1904. 


hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diacharsv. 

Feet. 

Second-feel. 

FkL 

Secondrfeei. 

Feet 

Seeond/eei. 

FbeL 

Second/reL 

3.20 

15 

4.00 

195 

4.70 

507     ' 

5.40 

992 

3.30 

27 

4.10 

229 

4.80 

566     ! 

5.50 

1,076 

3.40 

44 

4.20 

266 

4.90 

628 

5.60 

i.ies 

3.50 

64 

4.30 

307 

5.00 

694     ■ 

5.70 

1,252     ' 

3.60 

86 

4.40 

352 

5.10 

763 

5.80 

1,343 

3.70 

110    i 

4.50 

400 

5.20 

836    ' 

5.90 

1,436 

3.80 

136    ; 

4.60 

452 

5.30 

912 

6.00 

1,530 

3.90 

164    ; 

1 

The  above  table  is  applicable  only  for  openrchannel  condition&  It  is  based  upon 
6  discharge  measurements  made  during  1904.  It  is  fairly  defined  between  gage 
heights  3.2  feet  and  6  feet.  The  daily  discharges  for  gage  heights  beyond  these 
limits  have  been  estimated. 
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EMtimaied  monMy  dUcharffe  of  LUUe  Mmouri  River  near  Medcra^  K  Dak.y  for  1904, 

[Draliuige  Area,  6,(05  eqnare  mlleii.] 


Month. 


Man^  13^1 . . . 

April 

May 

June 

Jalv 

m 

AngttPl 

September 

October 

November  1-26, 


The  period. 


Diachanre  in  seoond-feet. 


Maximum. 


2,480 

2,480 

352 

6,042 

352 

15 

307 

86 

27 


Minimum. 


452 

64 

86 

110 

27 

4 

4 

2 

10 


Mean. 


086 

797 

180 
1,193 

103 
10.1 
80.3 
33.1 
13.7 


Total  in 
acre-feet 


37,160 

47,420 

11,070 

70,990 

6,333 

621 

4,778 

2,035 

706 


181, 100 


Run-olf. 


Sec.-ft.      I  Depth  in 
8q.  mile,    j  inches. 


0.149 
.120 
.027 
.180 
.016 
.0015 
.012 
.0050 
.0021 


0.105 
.134 
.031 
.201 
.018 
.0017 
.013 
.0058 
.0020 


KNIFE  RIVKR  AT  B:^0NGH0,  K.  DAK. 

This  station  was  established  May  29,  1903,  by  F.  E.  Weymouth.     It 
is  located  about  600  feet  east  of  H.  M.  Haven's  ranch  hoose,  where  the 
post-office  is  located.    The  station  is  about  33  miles  north  of  Hebron, 
N.  Dak.,  which  is  on  the  Northern  Pacific  Railway.    The  standard 
chain  gage  is  located  on  the  right  bank,  with  the  pulley  fastened  to  a 
3  by  4  inch  timber  projecting  horizontally.     The  length  of  the  chain 
from  the  end  of  the  weight  to  the  leather  marker  is  29. 89  feet.     The  hor 
izontal  scale  is  marked  with  white  paint  and  reads  from  zero  to  16  feet 
The  eleyation  of  the  center  of  pulley  above  gage  zero  is  18  feet.    Two 
bench  marks  were  established  October  23, 1904.     Bench  mark  No.  1 
is  the  top  of  the  post  holding  shore  end  of  horizontal  gage  rod;  eleva- 
tion 18.26  feet  above  gage  zero.     Bench  mark  No.  2  is  cross  cut  in 
the  top  of  a  gray  bowlder  set  flush  with  surface  of  the  ground  about 
5  feet  behind  crest  of  bank  and  in  line  with  horizontal  gage  rod;  ele- 
vation 27.27  feet     A  temporary  2  by  4  inch  vertical  board  gage  is 
spiked  to  a  tree  on  the  right  bank  above  the  ford,  three-fourths  of  a 
mile  below  the  ranch.     It  reads  from  zero  to  19.3  feet.     The  gage  is 
read  once  each  day  by  Sarah  J.  Smith.     Discharge  measurements  are 
made  from  a  car  and  i-inch  cable  with  a  span  of  150  feet.     The  tag 
wire,  consisting  of  barbed  wire  with  zinc  markers  every  10  feet,  is 
stretched  about  5  feet  east  of  the  cable.     The  initial  point  for  sound- 
ings is  the  post  to  which  the  right  end  of  the  tag  wire  is  fastened. 
The  channel  is  straight  for  100  feet  above  the  station  and  for  200  feet 
below.    The  current  velocity  is  moderate.     Both  banks  are  high,  with  a 
few  small  trees  and  some  brush.     The  bed  of  the  stream  is  composed  of 
sand  and  gravel  and  is  probably  fairly  permanent.     The  bench  mark 
for  the  temporary  gi^  rod  is  a  spike  in  the  tree  to  which  the  gage  is 
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fastened  at  an  elevation  of  19.25  feet  above  its  zero.  The  ga^^e  zero 
is  about  1,870  feet  above  sea  level,  as  determined  by  carrying  an  aneroid 
barometer  four  times  between  this  station  and  Hebron,  N.  Dak.  The 
drainage  area  of  Knife  River  at  this  station  is  1,260  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measuremerUs  of  Knife  River  at  Broncho^  N.  Dak,^  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

- 

Gage           Dis- 
height      chaiige. 

April9: 

July  2<» 

August  6« 

August  21^ 

August  24<> 

E.  F.  Chandl 
R.  Richards. 
....  -do  - .  -  -  - 

er 

87 
16 

11 

27 
26 
13 

Sq./eet. 
616 
23 
6.2 
9 

7.4 
10 

FL  per  tee.      I^eL 
3.27       11.32 
.55           .86 
.47           .71 
.62           .85 
.57           .80 
.53           .88 

Sed^fieL. 
2,012 
13.5 

2.9 

E.  F.  Chandl 
do 

Br 

5.6 

4.2 

October  29« 

do 

5.2 

Mean  daily 

a  Measurement  by  wading. 
gage  heigJU^  infeet,  of  Knife  River  at  Broncho^  N.  Dak.  j  for  1904. 

Daj 

\ 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 
Oct.    1  Nov. 

1 

4.80 

6.90 

10.20 

2.90 
2.70 
2.40 
2.00 
2.00 
2.00 
1.80 
1.70 
1.60 
1.50 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.80 

1.10 
1.10 
1.10 
1.80 
1.80 
3.00 
2.40 
2.80 
1.70 
2.80 
2.00 
1.10 
.70 
.50 
1.30 
1.20 
1.2D 

0.90 
.86 
.85 
.85 
.80 
.80 
.80 
.80 
.80 
1.00 
1.10 
1.00 
1.00 
.95 
.90 
.85 
.85 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.75 
.75 
.75 
.70 
.70 
.70 
.70 
.70 

0.75 
.75 
.75 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
-70 

1 

0.70  .         0.90 

2 

.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.75 

.90 

3 

.90 

4 

15.20 

.90 

5 

18.40 
16.00 

.90 

6 

.90 

7 

14.40 

.90 

8 

12.40 

11.40 

9.40 

.90 

9 

.90 

10.. . 

.90 

11 

9.70 

.90 

12 

9.40 
8.80 
6.70 
5.40 
4.60 
3.70 

-<» 

13 

.75            .90 

14 

15 

.80            .90 
.80             .90 

16 

.80             .90 

17 

.80             .90 

18 

2.80 

1.30  '      1.00 
1.30         1-00 

.80             .90 

19 

2,20 
1.80 
1.80 
1.70 
1.60 
1.80 
2.00 
2.00 

.75          .70 
.80  ,        .70 
.80           -70 

.80            .90 

20 

1.30 
1.25 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.85            .90 

21 

.85            .90 

22 

.75 
.75 
.75 
.75 
.70 
.70 
.70 
.70 
.70 
.70 

.70 

.85             .90 

28 

.70          .85            .90 

24 

.70          .90            .90 

25 

1 
.70  j        .90            .90 

26 

.70  i        -90            .90 

27 

28 

2.00 
2.10 

.70 
.70 
.70 

.90    

.90  

29 

2.20 

-90    

30 

2.20         1-10 

1        

.70  :        m  

31 

1.10 

.9n' 
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HEART  RIVER  NEAR  RICHARDTON,  N.  DAK. 

This  station  was  established  June  2,  1903,  by  F.  E.  Weymouth. 
It  is  located  at  the  iron  highway  bridge  10  miles  south  of  the  Northern 
Pacific  Railway  station  at  Richardton,  N.  Dak.  The  standard  chain 
^^e  is  located  on  the  lower  side  of  the  bridge.  The  scale,  reading 
from  2  to  23  feet,  is  marked  on  the  foot  guard  rail  with  wire  staples 
and  white  paint  marks.  The  length  of  the  chain  is  24.34  feet  from 
the  end  of  the  weight  to  the  marker.  The  gage  is  read  once  each  day 
by  W.  F.  Church.  Discharge  measurements  are  made  from  the 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  the  end  of  the  guard  rail  on  the  lower  side  of  the  bridge  at  the  left 
bank.  Distances  are  marked  and  numbered  with  white  paint  every 
10  feet  across  the  entire  length  of  the  bridge.  The  channel  is  straight 
for  150  feet  above  and  below  the  station.  The  current  velocity  is 
moderate.  Both  banks  are  high  and  covered  with  brush.  The  bed 
of  the  stream  is  sandy  and  shifting.  The  bench  tnark  is  the  top  of 
the  foot  guard  rail  at  a  distance  of  45  feet  from  the  initial  point  for 
soundings.  Its  elevation  is  25.58  feet  above  gage  datum.  The  top 
of  the  gage  pulley  has  this  same  elevation.  Gage  datum  is  2,150  feet 
above  sea  level,  as  determined  by  carrying  an  aneroid  barometer  six 
times  between  this  point  and  the  railroad  station  at  Richardton. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Dineharge  meatnirements  of  Heart  River  near  Richardton,  N.  Dak,,  in  J 904. 


Date. 


April  12 


June  30  <> 

Jane  30a 

August  4  ^  . . . 
October 27«  . 


Hydrographer. 


R.  Richards  and  £. 
F.  Chandler. 

R.  Richards 

do 

L,  L.  Wilcox 


width. 


Feet. 
75 

is 

14 
1-2 

8 


Area  of 
section. 

Mean 
velocity. 

Square/eet. 

PL  per  9tc, 

541 

•      2.40 

13 

1.16 

21 

.68 

0.13-0.51 

.  31-1. 00 

4 

.71 

Gare    |      Di«- 
height.     ebarige. 


Ftet. 
11.10 

4.42 
4.42 
3.90 
4.14 


Sec-feet. 
1,299 

15 

14.5 

.2 

2.8 


a  By  wading. 


<>  By  wading;  average  of  4  measurements. 
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Mean  daily  gage  heightf  in  feet,  of  Heart  Ri»er  near  lUciiardton,  N.  Dak.,  for  J904. 


Day. 

Apr 

May. 

June. 

July. 

Aug. 

r  Sept. 

Oct 

Not. 

1 

6.80 

12.40 

17.90 

19.30 

2L50 

20.80 

17.10 

14.70 

12.80 

11.80 

11.50 

11.70 

10.40 

9.10 

8.20 

7.70 

7.10 

6.80 

6.60 

6.50 

6.80 

6.10 

5.90 

5.70 

6.70 

5.70 

5.60 

6.60 

5.60 

5.70 

5.70 
5.70 
5.60 
5.50 
5.40 
5.20 
5.20 
5.10 
5.00 
4.90 
4.90 
4.80 
4.80 
4.80 
4.70 
4.70 
4.70 
4.70 
4.70 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

4.50 
4.50 
4.80 
4.90 
&00 
5.70 
6.60 
7.10 
6.20 
6.00 
5.80 
5.00 
5.50 
5.40 
5.80 
5.20 
4.90 
4.70 
4.60 
4.60 
4.50 
4.60 
4.80 
4.80 
4.70 
4.60 
4.60 
4.50 
4.40 
4.40 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.30 
4.20 
4.20 
4.20 
4.20 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
8.90 
8.90 
8.90 
8.90 
8.90 
8.90 

8.90 
8.90 
8.90 
8.90 
8.90 
3.90 
8.90 
8.90 
8.90 
8.90 
8.90 
8.90 
3.90 
3.90 
8.90 
8.90 
8.90 
4.00 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
8.90 
8.90 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
8.90 
3.90 
3.90 
8.90 
8.90 
3.90 
3.90 
8.90 
8.90 
8.90 

8.90 
3.90 
3.90 
4.00 
4.00 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 

4.20 

2 

4.20 

8 

4.20 

4 

4.20 

5 

4.20 

6 

4.20 

7 

4.20 

8 

4.20 

9 

10 

4.20 
4.20 

U 

4.20 

12 

4.20 

18 

4.20 

14 

4.20 

16 

4.20 

16 

4.20 

17 

4.10 

18 

19 , 

4.10 
4.10 

/ 

20 

4.10 

21 

4.10 

22 

4.10 

28 

4.10 

24 

4.10 

25 

4.10 

28 

4  10 

27 

4.10 

28 

4.10 

20 

4.10 

80 

4.10 

81 

Rating  table  for  Heart  River  near  Richardton,  N.  Dak,,  from  January  I  to  December 

SI,  1904. 


Gage 
height. 

Dliwharge. 

Ful. 

Secnnd-fttl. 

3.90 

0.2 

4.00 

1 

4.10 

2 

4.20 

4 

4.30 

8 

4.40 

13 

4.50 

19 

4.60 

26 

Gage 
height. 


Feel. 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

34 

5.50 

43 

5.60 

53 

5.70 

64 

5.80 

75 

5.90 

87 

6.00 

100 

6,10 

114 

1 

1 

6.20 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
6  discharge  measurements  made  during  1904  and  1  made  in  1903.    It  is  fairly  well 


BABB   AND  "I 
HOYT.      J 


MISSOUBI  RIVEB  DRAINAGE  BASIN. 


158 


defined  between  gage  heights  3.9  feet  and  5  feet.  Above  5  feet  all  estimates  are 
based  upon  a  measurement  at  11.1  gage  height,  and  can  only  be  considered  as  rough 
approximations. 

EatimaUd  numihly  diKharge  of  Heart  River  near  Riehardtcn,  N.  Dak.,  far  J 904* 

[Drainage  area,  l,2fi0  square  milee.] 


Month. 


April« 

May 

June .. 

July 

August . . . . 
September 
October  .. 
November 


The  period. 


Discharge  In  seooDd-feet. 


Maximum. 


4,115 

157 

400 

13 

2 

1 

4 

4 


Minimum. 


142 
19 
13 


0.2 
.2 
.2 
.2 

2.0 


Mean. 


1,128 
54.4 
87.6 
5.82 
.84 
.73 
2.14 
3.07 


Total  in 
acre-feet. 


87,120 

8,345 

5,213 

348 

39 

43 

132 

183 


78,420 


Run-off. 


Second-feet 

per  square 

mile. 


0.902 
.044 
.070 
.0045 
.00051 
.00058 
.0017 
.0025 


Depth  In 
inches. 


1.01 
.051 
.078 
.0052 
.00059 
.00065 
.0020 
.0028 


a  Discharge  estimates  April  1-lft  are  rough  approximations. 
GANNON   BALL  RIYER  NEAR  STEVENSON,  N.  DAK. 

This  station  was  established  June  10,  1903,  by  F.  E.  Weymouth. 
It  is  located  one-half  mile  west-noilhwest  of  the  post-ofBce  at  Steven- 
son, in  sec.  20,  T.  133  N.,  R.  82  W.,  and  is  about  40  miles  south  of 
Mandan,  N.  Dak.  The  standard  chain  gage  is  located  on  the  left 
bank.  The  pulley  is  fastened  to  a  horizontal  timber  at  a  point  10.08 
feet  from  the  zero  of  the  scale.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  end  of  the  chain  and  ring  is  26.09  feet.  It  is 
read  once  each  day  by  Donald  Stevenson.  Discharge  measurements 
are  made  from  a  |-inch  wire  cable  and  car  about  200  feet  above 
the  gage.  The  left  end  of  the  cable  is  suppoiled  by  a  post  3  feet 
above  ground  and  10  feet  back  from  the  crest  of  the  bank,  and  is 
fastened  to  a  4-foot  log  anchor  buried  in  the  ground.  This  end  of 
the  cable  is  about  34  feet  above  gage  datum.  The  right  end  of  the 
cable  is  attached  to  a  13-inch  cottonwood  tree  at  a  point  12  feet  above 
ground  and  30  feet  above  the  gage  datum.  The  tree  is  guyed  by  a 
cable  attached  to  a  log  anchor  buried  in  the  ground.  A  tag  wire, 
consisting  of  barbed  wire  with  zinc  markers  every  10  feet,  is  stretched 
above  the  cable.  The  initial  point  for  soundings  is  a  point  2  feet  back 
from  the  cable  support  on  the  left  bank.  The  channel  is  straight  for 
100  feet  above  the  station  and  for  400  feet  below.  The  current  velocity 
is  sluggish  at  ordinary  stages.     The  right  bank  is  low  and  is  a  gradual 
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slope  up  from  the  water's  edge.  It  is  covered  with  timber  and  brush. 
The  left  bank  is  steep  and  about  25  feet  high.  Bench  mark  No.  1  is  the 
highest  point  of  a  bowlder,  whose  dimensions  are  6  by  8  feet,  located 
in  the  stream  about  600  feet  below  the  gage,  toward  the  right  bank. 
Its  elevation  above  gage  datum  is  4.84  feet.  Bench  mark  No.  2  is  on 
the  post  to  which  the  shore  end  of  the  horizontal  gage  rod  is  attached. 
It  is  the  top  surface  of  notch  in  which  the  gage  rod  rests.  Elevation 
15.99  feet  above  gage  zero.  Bench  mark  No.  3  is  the  top  of  the  pro- 
jecting pullej'  carrying  the  chain.  Elevation  15.70  feet  above  gage 
zero.  The  datum  of  the  gage  is  about  1,700  feet  above  sea  level,  as 
determined  by  carrying  an  aneroid  barometer  six  times  between  this 
station  and  Mandan,  N.  Dak.  The  drainage  area  of  Cannon  Ball 
Kiver  at  this  station  is  8,650  square  miles.  The  bed  of  the  stream  con- 
sists of  clay,  soft  mud,  and  loose  stones,  and  is  probably  somewhat 
shifting.     The  depth  varies  from  2  to  5  feet  at  ordinary  stages. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meaeuremerUs  of  Cannon  BaU  River  near  Stevensanf  N.  Dak,,  in  1904. 


Date. 


April  10 

July4 

August  1 

August  1 « 

October  25  «  . . . 


Hydrographer. 

E.F.  Chandler 

Chandler  and   Rich- 
ards. 

E.  F.  Chandler 

R.  Richards 

L.  L.  Wilcox 


width. 

Area  of 
section. 

Mean 
velocity. 

Ga«e 
height. 

FM. 

Square  ft. 

Ft.  per  tec. 

Feet 

15S 

6S6 

3.45 

7.18 

104 

156 

.46 

3.24 

37 

30 

.20 

2.65 

34 

21 

.25 

2.64 

7 

1 

3.8 

.92 

2.58 

Dl9- 

cbaige. 


SecomdJL 

2,366 

72 

6 
5.2 
3.5 


a  Measurement  made  by  wading. 


Mean  daily  gage  height,  in  feet,  of  Cannon  Ball  River  near  Stevenson,  N.  Dak,,  for  1904^ 


Day. 

Jan.  a 

Feb. 

Mar. 

Apr. 

May. 

June. 

8.2 
c3.6 
5.7 
6.6 
6.8 
6.2 
5.6 
8.9 

<-6.7 
5.6 
5.2 
5.0 
4.7 

July. 

Aug. 

Sept. 

Oct. 

Nov.  '  Dec, 

1 

67.8 
9.1 

3.7 
3.7 
8.5 
3.5 
3.5 
8.5 
3.4 
8.4 
3.5 
8.3 
3.3 
3.3 
3.3 
3.3 

8.6 

8.4 

8.8 

8.4^ 

8.1* 

8.1 

8.2 

3.1 

8.0 

8.0 

8.1 

8.2 

8.2 

3.1 

2.6 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.3 
2.8 
2.2 
2.0 
2.0 
1.8 

2.8 
2.2 
2.2 
2.8 
2.8 
2.2 
2.2 
2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.1 

2.6 
2.6 
2.6 
2.4 
2.4 
2.8 
2.2 
2.2 
2.8 
2.3 
2.4 
2.6 
2.6 
i      2.6 

2,8  ' 

2 

2.9  

3 

2.9  

4 

2.9  

5 

d7.8 
6.6 
7.2 
7.3 
7.8 
7.6 
6.6 
5.7 
5.4 
5.2 

2.8   

6 

2.8  

7 

2.8  i 

8 

1 
2.8   

9 

2.9  

10 

2.8  i 

11 

2.7 
2.7 

12 

13 

2.7  ' 

14 

2.7! 

o  River  frozen  over  from  January  1  to  April  4. 
b  Old  ice  still  solid. 


e  Heavy  rains. 
d  Ice  all  out. 
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Mean  daily  gage  height,  in  feet,  of  Cannon  Ball  River  near  SUvendon,  N.  Dak.,  in  1904 — 

Continaed. 


Day. 


Jan. 


Feb. 


1». 
16. 


Mar. 


18. 
19. 

20. 

a. 

22. 
2S. 
24. 
25. 
26. 
27. 
28. 
29. 

aa. 

31. 


bb.9 


(»6.8 


Apr. 


4.9 

4.2 

4.2 

4.4 

4.2 

4.2 

4.1 

4.1 

4.0 

4.0 

4.0  I 

3.9 

8.9 

8.7 

3.7 

3.7 


May. 


S.4 
8.4 
8.8 
8.3 
8.8 
3.8 
3.2 
8.4 
3.4 
8.8 
3.2 
8.2 
8.2 
8.1 
8.0 
3.0 
8.2 


June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

4.7 

2.9 

1.8 

2.2 

2.6 

2.6 

4.6 

2.9 

2.2 

2.3 

8.1 

2.6 

4.2 

2.9 

«2.7 

2.3 

8.1 

2.6 

8.8 

2.9 

2.9 

2.3 

8.4 

2.4 

8.9 

2.7 

2.9 

2.3 

8.4 

2.4 

3.9 

2.8 

2.7 

2.4 

8.3 

2.7 

3.6 

2.8 

2.7 

2.4 

2.7 

2.7 

3.6 

2.6 

2.7 

2.6 

2.6 

2.6 

8.5 

2.7 

2.6 

2.5 

2.6 

2.6 

8.5 

2.7 

2.6 

2.6 

2.6 

2.6 

3.6 

2.7 

2.4 

2.6 

2.7 

2.6 

3.6 

2.8 

2.8 

2.6 

2.7 

2.6 

8.4 

2.7 

2.8 

2.7 

2.7 

2.7 

8.3 

2.7 

2.3 

2.7 

2.6 

2.7 

8.2 

2.6 

2.4 

2.6 

2.6 

2.7 

8.1 

2.6 

2.4 

2.6 

2.8 

{<^) 

2.6 

2.3 

2.8 

Dec. 


a  Heavy  rains. 

b  Water  on  top  ice. 

<"  River  frozen  over  from  November  29  to  December  81,  IncloaiTe. 

GRAND  RIVER  NEAR  SEIM,  8.  DAK. 

This  station  was  established  June  6,  1904,  by  F.  M.  Madden.  It  is 
located  just  below  the  junction  of  North  and  South  forks  of  Grand 
River,  near  Seim,  S.  Dak.  An  inclined  gage  in  two  sections  graduated 
to  read  direct  to  feet  and  tenths  is  fastened  to  a  tree  and  posts  set  into 
the  left  bank.  It  is  read  daily  by  James  McGee.  .  Discharge  measure- 
ments are  made  by  wading  or  by  the  use  of  floats  during  high  water. 
The  initial  point  for  soundings  is  the  3-foot  mark  of  the  gage.  The 
channel  is  curved  for  about  200  feet  above  and  300  feet  below  the  sta- 
tion, and  the  'current  is  swift.  The  right  bank  is  low,  covered  with 
scattering  trees,  and  is  subject  to  overflow.  The  left  bank  is  high, 
clean,  and  does  not  overflow.  The  bed  of  the  stream  is  composed  of 
sand  and  gravel,  free  from  vegetation,  and  permanent.  There  is  but 
one  channel  at  high  water.  During  low  stages  there  are  three  chan- 
nels above  and  one  below  the  gage.  The  slope  of  the  channel  is  5.89 
feet  to  the  mile,  as  determined  from  a  600- foot  section  at  station. 
Bench  mark  No.  1  is  a  railroad  spike  in  the  tree  to  which  the  upper 
portion  of  the  gage  is  attached.  Its  elevation  is  9.10  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  railroad  spike  driven  into  a 
Cottonwood  tree  125  feet  from  the  left  bank  opposite  the  gage.  Its 
elevation  is  14.08  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrogi'apher. 
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Discharge  meaturefnenU  of  Chrand  Rwer  near  Seim,  8,  Dak,,  in  1904, 


Umim. 

Hydrogiapher. 

Width. 

Area  of 
flection. 

Mean 
Telocity. 

Gage 
beir^t 

cbarse. 

June  6 

July  14a 

F.M.  Madden 

do 

Feet 
130 
20 

Sq.feeL 
171 
6.6 

Ft  per  tee. 
2.68 
.69 

FeeL 
3.46 
1.60 

See^fteL 
441 
4.5 

a  50  feet  above  station. 


Mean  daily  gage  height^  in  feet,  of  Orand  River  near  Seim,  S.  Dak.,  for  1904, 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

2.1 
2,1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
1.6 

(«) 
1.6 
1.6 
1.6 
1.6 
1.6 

(«) 

2 

8 

4 

1 

1 

1 

5 

******** 

1  *     " 

..1 

V......  ......................... ^.  ...••.......•....•.. 

6 

8.45 

8.0 

4.0 

3.9 

3.6 

8.1 

2.8 

2.8 

2.8 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

1 

7 

1     *               *  ■ 

1 

8 

'  '    1 

9 

10 

A  V  .........^.   ........................  .................. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1 

23 

***■****»"***•*"• 

24 

i 

1 

26 

28 

80 

« 

d  Water  below  gage  July  15  and  from  July  21  to  NoTcmber  19. 


MOREAU  RIVER  HEAR  BIXBY,    8.  DAK. 

This  station  was  established  June  4,  1904,  by  F.  M.  Madden.  It  is 
located  about  1,000  feet  below  the  ford  one-fourth  mile  southeast  of 
Bixby,  S.  Dak.  A  plain  staff  gage  is  driven  in  an  inclined  position 
as  far  as  possible  into  the  bed  of  the  stream  and  firmly  spiked  to  two 
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small  trees  upon  the  rij^ht  bank.  In  order  to  read  gage  heights  in 
floods,  the  gage  is  continued  on  a  large  cottonwood  tree,  50  feet  from 
the  lower  rod,  and  divided  so  as  to  read  direct.  The  gage  is  read  once 
each  day  by  J.  A.  Hudgins.  Discharge  measurements  are  made  at 
ordinary  stages  by  wading,  and  at  flood  water  by  means  of  floats. 
The  initial  point  for  soundings  is  the  7-foot  mark  on  the  gage.  The 
channel  is  straight  for  about  300  feet  above  and  curved  for  800  feet 
below  the  station.  The  current  is  swift,  becoming  sluggish  below  the 
station  at  low  water.  The  right  bank  is  high,  timbered,  and  does  not 
overflow.  The  left  bank  is  timbered  and  subject  to  overflow  in  extreme 
lagh  water.  The  bed  of  the  stream,  composed  of  sandstone,  contain- 
ing much  clay  and  fine  sand,  is  free  from  vegetation  and  permanent. 
There  is  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  a  railroad 
spike  driven  into  and  near  the  base  of  a  cottonwood  tree  75  feet  from 
^®  SW^  o^  ^^^  right  bank.  Its  elevation  is  13.98  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  a  railroad  spike  driven  into  and 
near  the  base  of  a  cottonwood  tree  100  feet  from  the  gage  and  75  feet 
downstream  from  the  first  bench  mark.  Its  elevation  is  13.95  fee^ 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  B.  F.  Walter,  resident  hydrographer. 

Discharffe  meaturemerUs  of  Moreau  River  near  Bixby,  S,  Dak.t  in  1904, 


Date. 


Jime4« 
June?  A 
JnneS^ 
July  12. 
July  12. 


Hydrographer. 


F.  M.  Madden 

do 

do 

do 

do 


Width. 

Area  of 
aectioD. 

Mean 
velocity. 

Oa«re 
heigikt 

FuL 

Sq./eet. 

Fl.per»ec. 

IM, 

SO 

22b 

2.80 

3.6 

87 

251 

3.07 

3.9 

85 

199 

2.66 

3.3 

46 

10 

1.00 

1.6 

82 

117 

1.22 

2.25 

Di8- 
chaiiKc. 


See.-fod. 
631 

771 

530 

10 

143 


•FJood  measurement. 
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Mean  daily  gage  height,  in  feet,  of  Moreau  River  near  Bixby,  S.  Dak.,  for  1904- 


a  Frozen  November  27. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.3 
1.8 
1.8 
1.2 
1.2 
1.2 
L2 
1.2 
L2 
1.2 
1.2 
1.2 

Nov. 

1 

1.4 
1.4 
1.4 
1.4 
1.4 
1.6 
1.5 
1.6 
L6 
1.5 
1.6 
2.0 
2.0 
2.0 
1.7 
1.6 
1.6 
1.5 
1.6 
1.6 
1.4 
1.4 
1.4 
1.4 
1.8 
1.8 
1.8 
1.3 
1.8 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 

r.o 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.3 
1.8 
1.8 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.3 

1.8 
4.0 
2.7 
2.0 
1.8 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.6 
1.4 
1.4 
1.3 
1.3 
1.3 
1.8 
1.3 
1.3 
1.3 
1.8 
1.3 
1.8 
1.3 
1.8 
1.3 
1.8 
1.3 
1.8 

1.3 

2 

1.3 

8 

1.3 

4 

1.3 

5 

3.0 
4.6 
4.8 
3.0 
3.8 
8.8 
4.1 
2.8 
2.3 
2.0 
2.0 
1.9 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.5 
1.4 

1.3 

6 

1.3 

7 

8 „ 

1.3 
1.3 

9 

10 ^ 

1.3 
1. 3 

11 

1.8 

12 

1.3 

13 

1.2           l.J 

14 

1.2            1.3 

16 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

l.t 

16 

1.3 

17 

1.8 

18 

1.3 

19 

1.8 

20 

1.3 

21 

1.3 

22 

1.3 

28 

1.2            1.3 

24 

1.8  '         1.3 

25 

1.3  :         1.3 

26 

1.3  '         IS 

27 

1.3 
1.8 
1.8 
1.3 

(<i) 

28 

29 

80 

31 

1.8  ' 

1 

. 

Bating  table  for  Moreau  River  near  Bixby,  S,  Dak.,  from  June  5  to  December  SI,  1904- 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

1 

'      Gage 
height. 

1 

Discharge. 

F^H. 

Second-feet. 

'      Feet. 

1 

Second-feet. 

FeeL 

Second-feet. 

Feet. 

Seamd-fetL 

1.30 

0 

2.00 

84 

2.90 

340 

3.80 

722 

1.35 

2 

2.10 

104 

3.00 

378 

3.90 

770    1 

1.40 

4 

2.20 

128 

3.10 

418 

4.00 

818 

1.45 

7 

2.30 

156 

3.20 

458     i 

4.10 

866    j 

1.50 

10 

2.40 

184 

3.30 

500 

4.20 

914 

1.60 

18 

2.50 

212 

3.40 

544 

4.30 

QUA 

1.70 

30 

2.60 

1 

240 

3.50 

588 

4.40 

1,018  ; 

1.80 

46 

2.70 

272 

3.60 

632 

,     4.50 

1,070    , 

1.90 

64 

2.80 

304 

3.70 

676 

4.60 

1,122     ; 
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The  preceding  table  is  applicable  only  for  open-channel  conditions.  It  is  based 
apon  5  discharge  measurements  made  dpring  1904.  It  is  fairly  well  defined  between 
gage  heights  1.5  feet  and  4  feet.    The  table  has  been  extended  beyond  these  limits. 

EtHmated  marUhly  discharge  of  Moreau  River  near  Bixby,  S,  Dak.^  for  1904* 


Month. 


June  5--30. 

July 

August 

September 
October . . . 
November. 


Discharge  in  seco 

Maximum. 

Minimum. 

1,122 

4 

84 

0 

0 

0 

818 

0 

0 

0 

0 

0 

d-feet. 

Total  in 

Mean. 

acre-feet. 

234 

12,  070 

14.6 

898 

.0 

0 

46.0 

2,737 

.0 

0 

.0 

0 

CHEYENNE   RIVER  AT   EDGEMONT,  8.  DAK. 

This  station  was  established  June  19,  1903,  by  K.  F.  Walter.  It  is 
located  at  the  highway  bridge  just  downstream  from  the  Burlington 
and  Missouri  Hiver  Railroad  bridge.  It  is  just  above  the  junction  of 
Cottonwood  Creek  and  Cheyenne  River.  The  gage  is  a  vertical  2  by 
4  inch  timber  graduated  to  feet  and  tenths,  and  fastened  by  bolts  and 
iron  bands  to  the  downstream  side  of  the  middle  steel  pier  of  the 
bridge.  The  observer  to  September  1  was  Loyd  Stewart,  who  read  the 
gage  once  each  day.  Hebert  Wiedenfeld  has  beenthe  observer  since 
September  1,  1904.  Discharge  measurements  are  made  from  the 
highway  bridge.  The  initial  point  for  soundings  is  a  brass-headed 
tack  surrounded  by  four  similar  tacks  in  the  first  post  of  the  hand  rail 
on  the  west  end  of  the  bridge.  The  channel  is  straight  above  and 
below  the  station,  and  the  current  velocity  is  low.  The  right  bank  is 
high  enough  to  prevent  overflow,  and  is  cleared.  The  left  bank  is  low 
and  subject  to  overflow;  it  has  a  few  scattered  trees.  The  bed  of  the 
stream  is  sandy  and  shifting.  The  water  flows  in  two  channels  at  low 
water  and  in  one  at  high  stages.  Bench  mark  No.  1  is  a  nail  sur- 
rounded by  a  circle  of  brass  tacks  driven  into  a  knot  on  the  south 
side  of  a  cottonwood  tree  250  feet  north  of  the  north  end  of  the 
wagon  bridge.  Its  elevation  above  the  zero  of  the  gage  is  11.29  feet. 
Bench  mark  No.  2  is  the  corner  of  the  abutment  at  the  north  end  of 
the  railroad  bridge.  It  is  on  the  fourth  step  of  the  abutment  and  on 
the  corner  on  the  east  side  away  from  the  bridge.  Its  elevation  above 
the  zero  of  the  gage  is  20.23  feet.  The  drainage  area  above  the  sta- 
tion is  7,350  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrographer. 
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Ducharge  metuuremenU  of  Cheuenne  Rirer  at  Edffemanty  S.  Dak.,  in  J904, 


Bate. 


April  15 

May  14 

May  26 

June  18 

Augtust  6 

September  16 


Hydrograpller. 


F.  M.  Madden. 
do 


.do 
do 
do 
do 


Width. 

Area  of 
section. 

Feet 

Sq./eeL 

29 

15 

66 

29 

147 

266 

146 

212 

5.5 

1.5 

11 

3.2 

Mean 
velocity. 


FL  per  tec. 
1.4 
1.24 
2.79 
2.48 
.67 
1.06 


QtLge     .      Dis- 
heiirbt.      change. 


FkL 
1.75  I 
2.00 
3.40  I 
3.20 
1.35 
1.60 


Sef-'/td. 

21 

36 

743 

526 

1 

3.4 


Mean  daily  gage  height^  in  feet,  of  Cheyenne  River  at  Edgemonl,  S.  Dak.,  for  1904^ 


1. 
2. 
8. 


5. 
6. 
7. 
8. 

9. 
10. 

11. 

12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 


Day. 


Mar. 


2.4 
2.8 
2.2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Apr. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.5 
1.6 
1.5 
1.6 
1.5 
1.6 


May. 

Jane. 

8.6 

5.6 

8.85 

4.9 

8.0 

8.0 

8.65 

6.2 

8.16 

5.0 

2.7 

8.95 

2.6 

8.55 

2.5 

8.8 

2.4 

5.85 

2.8 

4.25 

Z2 

8.7 

2.1 

8.26 

2.0 

2.8 

2.0 

2.4 

2.0 

2.2 

2.0 

8.55 

2.0 

8.8 

2.0 

2.8 

2.0 

2.4 

2.0 

2.2 

6.4 

2.1 

5.7 

8.8 

4.8 

8.4 

8.8 

8.0 

3.56 

2.6 

8.86 

2.4 

8.2 

2.9 

8.1 

2.7 

8.0 

2.6 

2.9 

2.6 

8.2 

July. 


Aug. 


2.8 

6.0    i 

5.66  ' 

8.75 

2.9 

5.8 

4.7 

4.4 

4.2 

4.0 

8.7 

8.5 

4.1 

8.4 

8.0 

2.7 

2.6 

2.3 

2.1 

2.0 

2.0 

1.9 

2.0 

1.9 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
L6 
1.6 
1.6 
L5 
1.6 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
8.4 
4.2 


Sept 


Oct. 


3.6  ; 

2.8  I 

2.8 

2.9 

2.4 

2.1 

2.0 

2.0 

1.8 

1.7 

1.7 

.1.7 

1.6 

1.5 

1.6 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.9 

1.9 

1.7 


1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.8 
2.0 
2.6 
2.7 
2.6 
2.4 
2.2 
2.0 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 


Nov.a      Dec.« 


1.5  ! 

1.5 

L5 

L6 

1.5  I 

1.6 

1.6 

1.5 

1.5  I 

1.6! 

L6! 

1.6 

1.6 

1.7 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.8 

1.8  . 

2.0 

2.2  I 

2.3  . 
2.8 
2.4 

2.4  I 


2.4 

2.4 


2.5 
2.* 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
Z6 
^6 
2.6 
2.6 
2.6 
2.6 
2.6 
16 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
16 
2-6 
2.6 
2.6 
2.6 


a  River  frozen  November  27  to  December  81. 
SPRING   GREEK   NEAR  RAPID,  S.  DAK. 

This  station  was  established  June  27, 1903,  by  B.  F.  Walter.    It  is 
located  on  the  highway  from  Rapid  to  Hermosa,  on  the  property  of  Frank 
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Blair.  The  gage  is  an  upright  2  by  4  inch  timber  spiked  to  a  tree  at 
the  water's  edge  about  100  feet  above  a  small  plank  footbridge  from 
which  measurements  of  discharge  are  sometimes  made.  The  gage  is 
read  once  each  day  by  Lyda  Blair.  The  channel  is  straight  for  100  feet 
alxive  and  75  feet  below  the  station.  The  water  is  sluggish  alK)ve  and 
ltek)w  the  footbridge,  but  has  a  high  velocity  where  measurements  are 
niade.  Both  l)anks  are  low  and  subject  to  overflow.  At  the  station 
the  bed  of  the  stream  is  gravelly;  above  and  below  this  point  it  has  a 
muddy  bottom.  Bench  mark  No.  1  is  a  steel  nail  driven  into  the  tree 
to  which  the  gage  is  attached.  Its  elevation  is  2.14  feet  above'the  zero 
of  the  gage.  Bench  mark  No.  2  is  a  steel  nail  driven  into  the  base  of 
a  tree  about  50  feet  upstream  from  the  gage.  Its  elevation  is  4.14  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  steel  nail  driven 
into  the  roots  of  a  tree  about  75  feet  downstream  from  the  gage.  Its 
elevation  is  3.36  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrogapher. 

Discharge  meaguretnents  of  Spring  Creek  near  Rapid,  S.  Dak.j  in  1904- 

ge 


Date. 


Uydrof^rapher. 


May  17  « F.  M.  Madden 

m 

June  26 ; <lo 

August  15 do 

September  24 do 


width. 

Fret. 

16 
22 
19 
16 


Area  of        Mean 
section,     velocity. 


Gage 
heigl 


Dis- 
charge. 


Sir/,  feet .    ^Ft.j>er  nee. 
11    ,        0.58 
43  I       2.72 
21  .  67 

16  '         .:^8 


Fert. 

0.98 

2.10 

1.10 

.90 


Sec/ret. 
6.4 
117 
14 
6 


(I  Measurement  by  wading. 


Mean  daily  gage  height,  in  feet,  of  Spring  Creek  near  Rapid ,  S.  Dak. ,  for  1904' 


Dav. 


1 

2 ' 

3 

4 

5 

1 
6 

M 

/ 

ti 

9 

10 1  

11.. 

12 

13 

14 

\h 1 

16 

Mar.       Apr. 


0.8 

.7 

(«) 
(«) 
(") 
(«) 
(«) 
(") 
(«) 
(") 
(°) 
(«) 
(«) 

(9) 
(«) 


May. 

(«) 

(") 

<«) 
0.7 

.9 

.9 

1.0 

1.0 

1.0 

1.0 

.9 


June.      July.  '    Aug. 


«Dry. 
IBB  130—05- 


.9  I        2.6  1.5  I        1.1 

.9  J        3.0        fr8.4  1.1 

.9  -2.8  1.8  1.3  I 

.9  3.0  1.8  1.1  I 

,9  2.8  I        1.5  ,        l.I  I 

68  p.  m.,  gage  height  4.3  feet;  6  p.  m.,  gage  height 


1.5 
1.5 
2.8 
2.5 
2.5 
2.4 
2.4 
2.7 
2.9 
2.9 
2.5 
2.6 
3.0 
2.8 
3.0 
2.8 


1.7  I 

1.7  I 
1.7 

1.  / 1 

1.7 

1.7  I 

1.6 

I 
1.5 

1.5  I 


1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 


Sept. 


Oct. 


1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 


2.5 


2 

1 

1 

0 

0 

0 

0 

0  ' 

0  j 

9 

9 

9  ! 

0 

9 

9 

9  , 

feet. 


0.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9  , 
1.0 
1.0 
1.0 


Nov. 

1.0 

1.0 

I.O 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.7 

.9 

.9 

.9 

.8 

.9 


11 
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high  water.  The  bed  of  the  stream  is  muddy,  with  embedded  bowlders. 
At  high  water  the  stream  flows  in  two  channels,  one  of  which  L< 
extremely  small.  The  river  is  subject  to  rapid  fluctuations  in  height, 
owing  to  the  opening  and  closing  of  head-gates  of  a  power  plant  above 
the  station.  Bench  mark  No.  1  is  the  top  of  a  nail  driven  flush  with  the 
surface  of  the  top  of  a  low  post  at  the  south  end  of  the  bridge.  It^^ 
elevation  above  the  zero  of  the  gage  is  12.73  feet.  Bench  mark  No.  2 
is  the  upper  surface  of  the  lowest  timber  of  the  front  doorsill  of  a 
house  owned  by  Mr.  Feigel.  Its  elev-ation  above  the  zero  of  the  ga^e 
is  18.12  feet.  This  is  the  fii'st  house  on  the  west  side  of  the  road  going 
north  from  the  bridge.  New  bench  marks  were  established  at  this 
station  in  spring  of  1904,  as  the  first  ones  established  were  apt  to  be 
disturbed. .  Bench  mark  No.  1,  elevation  13.92  above  zero  of  gage.  i> 
on  a  railroad  spike  driven  near  the  base  of  the  second  tree  from  the 
southeast  corner  of  dwelling,  across  the  street  from  the  School  of  Mines 
dormitory.  Bench  mark  No.  2,  elevation  12.81  above  zero  of  gage,  is 
on  a  railroad  spike  driven  near  the  ba^ie  of  the  first  tree  from  the 
corner,  south  of  the  School  of  Mines  dormitory. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrographer. 

Discharge  meaifureinents  of  Rapid  Greek  at  Rapid^  S.  Dak.y  in  1904- 


Date. 


Hydrographer. 


March  26 

March  28 = do 

April  28« ' do 


F.  M.  Madden 


May  18 

June  7 

June  21 

August  8  fr ' do 

Septeinljer  17  « do 


....do 

F.  C.  Magruder 
F.  M.  Madden  . 


u  Wading. 


Width. 

Area  of 
section. 

Mean 
velocity. 

height. 
/Vrt. 

Dis- 
charee. 

■ 

Feet. 

Sr/.  feet. 

Ft.  per  gcc. 

Sfr.-/f*1. 

33 

65 

0.97 

1.7 

h:\ 

33 

55 

.91 

1.7 

^ 

34 

64 

2.20 

2.2 

141 

37 

60 

2.12 

2.15 

127 

41 

131 

5.08 

3.8 

ekio 

35 

114 

3.80 

2.8 

4:« 

32 

70 

1.30 

1.65 

^1 

36 

49 

1.82 

1.6 
ed. 

S9 

&Chai 

mel  Chang 
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Mean  chiiiy  gage  heighly  in  feet,  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  J  904. 


3. 

4. 

5. 

6. 

7. 

8. 

». 
10. 
11. 
12. 
13. 
14. 
I.'k 
16. 
17. 
18. 
19. 
20. 
•Jl. 

2ii. 

28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.a     Feb.     Mar.     Apr 


1.95 

1.92 

1.92 

2.0 

2.C8 

2.02 

2.0 

2.08 

2.08 

2.08 

2.09 

2.  OH 

2.1 

2.15 

2.2 

2.2 

2. 18 

2. 15 

2.15 




1.95 

1.9 

1.85 

2.15 

2.12 

1 

2.15 

"■• ........ 

i.a5 

2.15 
2.15 
2.16 
2.15 
2. 15 

'*        1 

1.7 

1.7 

1.68 

1.7 

1.8 

2.0 

1.95 

..... 

2. 15 

.............          ......            .... 

1 

2.14 



2.14 

May.  I  June. '  July.     Aug.     Sept.  I  Oct.     N(»v.  i  Dec. 


I 

2.18  I 

2.20 

2.25 

2.22 

2.2 

2.28 

2.25 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2. 15  ! 

2.1     I 

2.1  , 
2.12 

2.2  ' 
2.22  ' 
2.22 
2.25 
2.25 
2.25 
2.26 
2.2 
2.2 
2.2 


2.22 

2.3 

2.5 

2.82 

S.45 

4.8 

3.7 

3.55 

8.5 

3.4 

8.45 

3.4 

3.35 

3.2 

3.12 

3.08 

2.95 

2.85 

2.8 

2.8 

2.8 

2.72 

2. 08 

2.82 

2.72 

2.68 

2.58 

2. 52 

2.42 

2.32 


2. 46 

2.3 

2.36 

2.32 

2.3 

2.3 

2.3 

2.25 

2.22 

2.18 

2.2 

2.12 

2.28 

2.22 

2.10 

2.08 

2.00 

1.92 

1.92 

1.88 

1.90 

1.88 

1.85 

1.88 

1.78 

i.a5 

1.7 

1.72 

1.75 

1.68 

1.75 


1.68 

1.62 

1.58 

1.68 

1.62 

1.68 

1,6 

1.52 

1.6 

1.68 

1.5 

1.58 

1.56 

1.6 

1.68 

1.52 

1.56 

1.56 

1.62 

1.66 

1.60 

1.45 

1.48  I 

1.48  I 

1.48  j 

1.45  ! 

1.45 

1.38 

1.38 

1.5 

1.42 


1.8     I 

2. 15  i 

1.85  I 

1.T2  I 

1.68 

1.48 

1.65 

I.. 55 

1.58 

1.46 

1.55 

1.6 

l.a5 

1.6 

1.52 

1.55 

1.62 

1.46 

1.5 

1.6 

1.42 

1.48 

1..55 

1.6 

1.52 

1.55 

1.62 

1.55 

1.48 

1.48 


1.65 

1.55 

1.6 

1.48 

1.55 

1.55 

1.55 

1.62 

1.58 

1.68 

1.6 

1.6 

1.65 

1.7 

1.68 

1.66 

1.7 

1.62 

1.68 

1.62 

1.6 

1.62 

1.6 

1.6 

1.6 

1.58 

1.6 

1.6 

1.58 

1.6 

1.6 


l.C 

1.6 

1.6 

1.55 

1.56 

1.68 

1.68 

1.6 

1.6 

1.6 

1.68 

1.6 

1.6 

1.68 

1.62 

1.6 

1.62 

1.62 

1.6 

1.65 

1.65 

1.68 

1.6 

1.62 

1.62 

1.6 

1.6 

1.6 

1.62 

1.55 


1.58 

(«>) 

(*>) 

(*) 

1.48 

1.46 

1.48 

1.66 

1.68 

1.66 

1.6 

1.62 

1.66 

1.48 

1.45 

1.62 

1.88 

1.48 

1.38 

1.45 

1.35 

1.58 

1.68 

(«>) 

1.5 
1.62 


a  River  frozen  January  1  to  March  19,  inclusive. 


ft  Frozen. 


Rating  table  far  Rapid  Creek  at  Rapid,  S.  Dak,,  from  January  1  to  June  G,  1904. 


Gage 
height. 


Pttt. 

'  1.70 
1.80 
1.90 

!    2.00 


1 

Di8chan?e. 

Gage 
height. 

Discharge.  , 

Gage 
height. 

Discharge.  , 

1 

Gage 
height. 

Discharge. 
Second-feeL 

Serond-feet^ 

Ftct. 

Second'/ed. 

Second-feel.  \ 

Fpet. 

50 

2.10 

120     ! 

2.50 

220 

2.80 

318 

66 

2.20 

141 

2.60 

254     , 

2.90 

350 

83     ' 

2.30 

164     1 

2.70 

286     i 

3.00 

382 

101 

1 

2.40 

190 

1 

1 

NoT£.— The  flood  on  June  7, 1904,  changed  the  channel  so  as  to  require  a  new  table  for  the  remain- 
der of  the  year.    Neither  table  is  accurate. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
9  disqharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  defined 
between  gage  heights  1.7  feet  and  2.3  feet.  The  table  has  been  extended  beyond 
these  limits.  Above  gage  height  2.5  feet  the  rating  curve  is  a  tangent,  the  difference 
being  32  per  tenth. 
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Mean  daily  gage  heightj  in  feet,  of  Box  Elder  Creek  at  Blackhawkj  S.  Dak.  ^  for  1904- 

Continued. 


15. 
16. 


17. 

18. 

19. 

20., 

21. 

22. 

23. 

21. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Day. 


May. 


June.     July. 


1.3 

1.25 

1.2 

1.1 

1.1 

1.1 

1.25 

1.4 

1.35 

1.3 

1.38 

1.44 

1.4 

1.35 

1.3 

1.3 

1.3 


2.68 

2.6 

2.4 

2.25 

2.2 

2.15 

2.15 

2.1 

2.0 

2.3 

2.2 

2.0 

2.0 

1.8 

1.75 

1.7 


1.45 
1.3 
1.3 
1.2 
1.15 
1.1 
1.15 
1.2 
1.2> 
1.2 
1.15 
1.15 
1.1 
1.1 
1.05 
1.0 
.95 


0.7 
.7 

.75 
.76 
.75 
.75 
.75 
.75 
.76 
.76 
.76 
.75 
.75 
.75 
.75 
.75 


Sept. 

0.9 
.9 
.9 
.88 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.83 


Oct. 


Nov.       !)»*<• 


0.83 

0.65 

.83 

.65 

.83 

.65 

.83 

.65 

.8 

.65 

......   . 

.8 

.  t 

.8 

.7 

.8 

.7 

.8 

.7 

.8 

,7 

.8 

.78 

p. 

.75 

.75 

.75 

.75 

.75 

.75 

.73 

.75 

.7 

1 

Note:  River  frozen  January  1  to  April  17  and  December  4  to  31. 

Racing  table  for  Box  Elder  Creek  at  Blackhawk^  S.  Ikik. ,  from  June  27^  190S,  to  Ifect-m- 

her  SI,  1904. 


Gage 
*  hcignt. 

Feet. 

Discharge. 

Gage 
height. 

iiecond-fect. 

Feet, 

0.55 

0.0 

1 

1.30 

.60 

.5 

1.40 

.65 

1.0 

.     1.50 

.70 

1.5 

'     1.60 

.75 

2.5    ' 

'     1.70 

.80 

4 

1.80 

.85 

6 

1.90 

.90 

8 

2,00 

.95 

10 

2.10 

1.00 

12 

2.20 

1.10 

17 

2.30 

1.20 

23 

• 

1 

Discharge. 

1 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischaigi*. 
Secondftrt. 

Second-feet. 

/brt. 

Second-feet. 

Feet. 

31 

2.40 

154 

3.50 

320 

39 

2.50 

168 

3.60 

342 

47 

2.60 

182     ' 

3.70 

358 

57     i 

2.70 

198 

3.80 

374 

67 

2.80 

214 

3.90 

392 

78 

2.90 

230 

4.00 

410 

90 

3.00 

246    , 

4.10 

428 

102 

3.10 

262 

4.20 

446 

114 

3.20 

278 

4.30 

464 

126 

3.30 

294     I 

4.40 

482 

140 

3.40 

310 

4.50 

500 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  ia  based  upon 
6  discharge  measurements  made  during  1903  and  1904.     It  is  fairly  well  defined. 
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Eftimatrd  monihly  dischftrge  of  Box  Elder  Creek  at  Blackhawky  S.  Dak.yfitr  1903  and 

1904. 

[Drainaur*^  area,  157  nquare  miles.] 


Month, 


\ 


1903. 

July 

August 

.September... 

October 

November . . . 


The  period 
19(M. 


April  lH-30 

May 

June 

July 

August 

Septeml)er . 
Oftober  ... 
November . 


The  perio<l 


Discharge  in  second- feet. 


Miiximum.  ,  Minimum. 


Mean. 


31 

17 

8 

4 


8 
8 
4 


.5 


.5 
.5 


14.6 
10.6 
6.60 
2.71 
.50 


17 
42 
500 
62 
10 

8 

6 

2.5 


4 

10 

35 

10 
1.5 
2.5 
1.5 
1.0 


12.0 
28.5 
182 
36.2 
4.03 
5.46 
4.62 
1.33 


I 


Total  in 
acre-feet. 


Rim-off. 


Second-feet 

per  square 

mile. 


898 
652 
393 
107 

:^ 

2,140 


309 

1,  752 

10, 830 

2,226 

248 

325 

284 

79 


16,a50  . 


Depth  in 
incheH. 


0.093 
.068 
.042 
.017 
.0032 


0. 107 
.078 
.047 
.020 
.0036 


.076 
.182 
1.16 
.  231 
.026 

.oa5 

.029 

.0085 


.037 
.210 
1.29 
.266 
.030 
.039 
.033 
.0095 


BELLE   FOURCllE    RIVER  AT   BELLE   FOURC^HE,  8.   DAK. 

This  station  was  established  May  26,  1908,  by  R.  F.  Walter.  It  is 
located  at  the  county  highway  bridge  on  the  western  outskirts  of 
Belle  Fourche,  S.  Dak.  The  gage  consists  of  a  2  b\'  4  inch  vertical 
timber  spiked  to  a  pile  on  the  north  side  of  the  bridge  on  the  third 
bent  from  the  east  end.  It  is  graduated  to  feet  and  tenths.  The  foot- 
marks are  copper  figures  and  the  tenths  are  marked  with  l)rass  tacks. 
The  gage  is  read  twice  each  day  by  RajMuond  Giles.  Discharge  meas- 
urements are  made  from  the  north  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  center  of  the  north  pile  in  the  first  bent  on 
the  east  side.  The  channel  is  straight  for  about  225  feet  above  the 
station  and  for  300  feet  below.  The  current  is  swift.  The  left  bank 
is  high,  with  a  few  scattered  trees.  The  right  bank  is  low  and  subject 
to  overflow  at  flood  stages.  It  is  sparsely  wooded.  The  bed  of  the 
stream  is  of  gravel  and  is  permanent.  The  water  flows  in  a  single 
channel  except  at  low  stages,  when  it  is  divided  by  a  gravel  bar  below 
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The  preceding  table  is  applicable  only  for  open-<:hannel  conditions.  It  is  base«l 
upon  24  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined 
between  gage  heights  1. 10  feet  and  6  feet.  The  table  has  been  extended  beyond  these 
limits.  Above  gage  height  3.30  feet  the  rating  curve  is  a  tangent,  the  difference  beiu^' 
70  per  tenth.     It  is  the  same  as  the  1903  table  above  3.0  feet. 

Estimated  inonlhly  discharge  of  Belle  Fourehe  River  at  Belle  Fourche,  S.  Dak.j  for  19/ '4. 

[Drainage  area,  3,250  square  miles.] 


Month. 


March  11-31 «. 

April 

May 

June i . . . 

July 

August 

September 

Octol>er 

Noveml)er 

December  ^ ... 


Discharge  in  second-feet. 


Maximum. 


The  period 


1,825 

505 

1,615 

5,941 

317 

104 

158 

775 

79 

104 


Minimum. 


206 

137 

147 

211 

61 

15 

45 

45 

56 

59 


Mean. 


803 

277 

373 
1,  495 

148 
38.3 
67.1 

102 
67.8 
77.2 


Run-off. 


Total  in 
acre-feet. 


33,450 

16,480 

22,930 

88,960 

9,100 

2,355 

3,993 

6,272 

4,034 

4,747 


192,300 


Second-feet 

per  so  uare 

mile. 

Depth  in 
in<'ht~. 

0.247 

0.  \<i:\ 

.085 

.    .(H=) 

.115 

.13:> 

.460 

.5i:i 

.046 

.(¥>:> 

.012 

.014 

•     .021 

.  (L»:? 

.Olil 

.  o:vi 

.021 

.  0i>:; 

.024 

.a*> 

a  Ice  January  I  to  March  10. 

h  Ice  December  20-31;  discharge  applied  as  for  open  channel. 


RED   WATER   RIVER   AT   BELLE    FOURCHE,   S.   DAK. 

This  .station  wa.-^  established  July  20,  1903,  by  R.  F.  Walter.  It  i< 
located  at  the  county  highway  bridge  in  the  eastern  limits  of  Belle 
Fourehe,  S.  Dak.  The  gage  consists  of  a  2  by  4  inch  timber  spiked 
to  the  west  pile  of  the  middle  bent  of  the  highway  bridge.  It  i> 
read  twice  each  day  by  Raymond  Giles.  Discharge  measurements  are 
made  from  the  west  side  of  the  bridge.  The  initial  point  for  sound- 
ings is  the  center  of  the  pile  on  the  west  side  and  at  the  south  end  of 
the  bridge.  The  channel  is  straight  for  50  feet  above  and  l>elow  the 
station  and  the  current  is  swift.  The  left  bank  is  high  enough  to 
prevent  overflow  on  that  side.  •  The  right  bank,  however,  is  low  and 
subject  to  overflow.  There  are  trees  along  both  banks.  The  bed  of 
the  stream  is  rocky  and  the  channel  permanent.  The  water  flows  in 
one  channel.  At  ver}^  high  stages  the  gage  height  may  be  afietted 
bv  back  water  from  Belle  Fourehe  .River.  There  is  considerable 
'•■dead  water"  below  the  .station.  Bench  mark  No.  1  is  on  the  >tanc 
water  table  at  the  northeast  corner  of  the  public  si^hool  building.  It-* 
elevation  above  the  zero  of  the  gage  is  26.05  feet.     Bench  mark  No.  2 
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is  the  top  of  the  h3'drant  75  feet  northwest  of  the  public  school  building. 
It«5  elevation  above  the  zero  of  ^he  gage  is  21.83  feet.  Bench  mark 
No.  3  is  the  top  point  on  a  stone  monument  near  above-mentioned 
hydrant.  Its  elevation  is  19.46  feet  above  the  zero  of  the  gage.  A 
United  States  Geological  Survey  bench  mark  in  the  court-hou.se  yard 
is  3,011.345  feet  above  mean  sea  level  and  is  18.46  feet  al)ove  zero  of 
irage. 

The  observations  at  this  station  during  19()4  have. been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrographer. 

Discharge  meiimiremenU  of  Red  Water  River  at  Belle  Fmirrhe^  K  Dak.,  in  1904. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


Mean 
velocity 


Gage     I      Di8- 
heignt.   '   charge. 


Ft€L 


I 


March  22 F.  M.  Madden  . 

March  28 ■ do 

April  13 do 

Mavl3« I do 

Jane  3 j  F.  C.  Magruder 

June  5 do 


June  6.. 
June  10. 


do 
do 


June  13 F.  M.  Madden 

June  .'iO do 

Julv  20 do 

Julv  20« do 

m 

August  30  <" do 


t 

Sq./l. 

Ft.  per  aec. 

Fert. 

Srr./eet. 

45 

143 

1.31 

3.00 

188 

45 

143 

1.31 

3.00 

188 

46 

150 

1.49 

3.15 

224 

70 

70 

1.61 

2.70 

113 

59 

169 

2.64 

3.60 

447 

90 

752 

4.90 

9.50 

7, 000 

80 

578 

7.00 

7. 55 

4,044 

71 

370 

3.98 

5.00 

1,472 

70 

326 

2.23 

4.20 

726 

66 

232 

1.28 

3.40 

297 

62 

188 

.60 

2.75 

113 

42 

55 

1.35 

2.  55 

74 

44 

76 

2.17 

2.90 

165 

a  Wading  at  different  sections. 
}fean  daily  gage  height,  in  feet,  of  Red  Water  River  at  Belle  Fourche,  S.  Dak.,  for  1904- 


Day. 

1 
Jan.n  ' 

Feb. 

Mar. 

Apr. 

1.. 

3.02 

•  .._. . 1 

S.02 

3 1 

2.92 

May. 


4. 

6. 


h. 

10. 
11. 
12. 
13. 
H. 
l.v 


3.2 
3.2 
3.2 
8.2 
8.1 


2.98 

2.95 

3.1 

3.2 

3.2 

3.2 

8.25 

8.2 

3.2 

8.2 

3.2 

8.2 


8.0 

3.0 

3.0 

2.9 

2.78 

2.75 

2.75 

2.7 

2.7 

2.65 

2.68 

2.65 

2.7 

2.65 

2.65 


June.    July,  i  Aug.     Sept.  |   Oct.   '  Nov.  ■  Dec. 


2.95 
3.15 
3.5 
5.7 
10.2 
7.4 
5.7 
5.42 
5.42 
5.0 
4.58 
4.42 
4.25 
4.1 
4.02 


3.4 

3.38 

3.5 

3.32 

3.2 

3.2 

3.2 

3. 15 

3.1 

3.0 

3.  a*) 

3.0 

3.0 

3.0 

2.95 


2.5 

2.5 

2.5 

2.5 

2,5 

2. 45 

2. 45 

2.5 

2.58 

2.5 

2.45 

2.5 

2.15 

2.66 

2.65 


2.8 

3.18 

3.05 

3.0 

3.0 

2.95 

2.9H 

3.0 

3.0 

3.0 

2.9 

2.95 

3.0 

3.0 

2.98 


2.95 

2.95 

2.95 

2.95 

2.95 

2.ft5 

2. 95 

2.98 

3.0 

3.0 

3.0 

3.0 

3.6 

3.45 

3.1 


3.1 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.  (>V> 


3.05 

3.05 

3.^ 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.a5 

3.a5 

3.05 

3.ft5 

3.a5 

3.05 


a  Ice  January  1  to  March  9,  inclusive. 

ft  Gage  heights  estimated,  March  10  to  13,  inclusive. 


176 


STREAM    MEASUREMENTS   FOR   1904,  PART   VII. 


[xo.  130. 


The  observations  at  this  station,  during  1904,  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrogmpher. 

IHjtcharge  measur.rmefUs  of  Spearfish  Creek  near  Sj}ear fishy  »S^.  Dak.j  i«  1904. 


Date. 


March  30 

April  14 

May  25 

June  17 

Augusts 

September  15 


Hydrographer. 


F.  M.  Madden 

do 

do 

do 

do 

do 


Width. 


Feet. 


26 
26 
36 
28 
20 
24 


Area  of        Mean 
section,     velocity. 


G&ge 
height. 


fki./cel.     FLpernec. 
21         3.43 


32  I 
36  I 
51  J 
25 
24 


4.00 
4.14 
5.71 
3.60 
3.33 


0.75 
1.00 
1.10 
1.55 
1.00 
1.00 


rhaiTf. 


Srr./'ri 


UN 
140 

'M 

8>J 


Mean  daily  gage  height  j  in  feet ^  of  Spearfish  Creek  tiear  Spearfishy  S»  Dak,  ^  for  1904. 


Day. 


Mar. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


14 1 

15               ' 

16 ' 

17 

18 '■ 

19 i 

**^ 1 

20 

21 

22 

23 ' 

24 1 

1 

25 

1 
26 

27 

28 : • 

2*> 

30 

0.75  1 

31 

75 

Apr. 

0.75 
,75 
.75 
.8 
.85 
.9 
.9 

.a5 

.8 
.85 
.9 
.9 
.9 
1.0 

i.a5 

1.0 
.95 
.95 
.95 
.95 
1.05 
1.1 
l.tV> 
I.a5 
1.0 
1.0 
1.05 
1.05 
1.1 
1.1 


1.1 
1.05 

i.a5 

1.05 
1.05 
l.a5 
1.05 

i.a5 

1.05 

i.a5 

1.05 

i.a5 

1.05 

i.a5 

1.05 
1.05 
1.00 
1.00 

.95 

.95 
l.ft5 
1.05 
1.1 
1. 15 
1.15 
1.15 
1.1 
1.05 
l.a5 

i.a5 

1.05  . 


1.1 

1.15 

1.25 

6.35 

6.0 

2.2 

2.2 

2.15 

2  *> 

2.a5 

1.85 

1.8 

1.76 

1.75 

1.7 

1.55 

1.55 

1.5 

1.5 

1.5 

1.45 

1.4 

1.35 

1.45 

1.35 

1.85 

1.3 

1.  .^5 

1.8 

l."25 


July. 

1.25 

1.25 

1.35  ! 

1.25 

1.25 

1.25 

1.25 

1.15 

1. 15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

l.fti 

1.05 

l.ft5 

1.05 

1.05 


Aug. 

1.05 
1.0 
1.0 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.  95 
.95 
.95 
.  9d 
.95 


Oct. 


I 


1.05 

1.05 

1.05 

1.0 
.95 

1,0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.95 
.95 
.96 
.ft5 
.95 
.95 
,95 
.95 
.95 
.95 


1.0 
1.0 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.05 
1.05 
1.05 
1.05 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
.96 
.96 
.96 
.95 
.95 
.96 
.95 
.95 


Not. 


0.95 
.95 
.95 
.95 
.95 
.95 

.y» 

.95 
.96 
.95 
.95 
,95 

.95 
.95 
.95 
.95 
.95 
.95 
,9b 
,95 
.95 
.95 

1.0 

1.0 
.95 
.95 
.95 
.95 
.95 


IHh'. 

U.  ''i 

ill 

.it. 

,'JL 
IJ 

1.1' 
l.«.' 

.  y'' 
"*) 

.#» 

.9 
.9 

.•I 

,« 
l.u-« 

l.O 


I 


a  Ice  gorge  December  28  to  31. 
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Rati /iff  table  fvr  SjpearjUah  Creek  near  Spearjishy  S.  Dak.j  from  Jamiary  J  to  June  SO^  1904. 


Gage 

height. 


Gage 


Fitot. 

Second-/rti. 

Feet. 

0.70 

61 

1.00 

.  75 

70, 

1.10 

.80 

80 

1.20 

.85 

91 

1.30 

.90 

102 

l.-iO 

.a5 

113 

1.50 

Diat'harge. 

Gage 
height- 

Second'fcet. 

Fert. 

125 

1.60 

149 

1.70 

175 

1.80 

203 

1.90 

235 

2.00 

270 

Diwharge. 

Gage 
'    heiglit. 

DiNcharge. 

Senmd'fert. 

1      Feet. 

t 
Second-feet. 

306 

2.10 

514 

•344 

2.20 

558 

384 

2.30 

604 

426 

2.40 

652 

1 

470 

1       2.50 

1 

700 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
4  di^tcharge  measurements  made  during  1904.  It  is  well  defined  l^tween  gage  heights 
0.75  foot  and  1.55  feet.  The  table  has  been  extende<l  l)eyond  these  limits.  A  change 
in  channel  becau^se  of  the  formation  of  a  gravel  bar  at  the  station  necessitates  new 
rating  curve  from  July  to  December. 

Rating  tabln  ff/r  SftearjUh  (}reek  near  Spearjishj  S.  IkiL^  from  July  I  to  DecemlterSl,  1904* 


Gage 
height. 


Discharge. 


Gage 
height 


Discharge. 


Gage 
height. 


DiHchaige. 


Fbot.  Second-feet. 

0.80  I               50 

.9^  57 

.90  65 


Feet.      I  Second-feet. 
0.95  i  75 

1.00  '  85 


Feet.      '  Second-feet. 
1. 10  '  105 

1.20  '  127 


Gage 
height. 


Feet. 
1.30 
1.40 


Discharge. 

Second-fcei. 
150 
178 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
2dis4'harge  measurements  made  during  1904,  and  is  drawn  parallel  to  the  curve  for 
the  first  part  of  the  year.     Discharges  for  this  period  are  only  roughly  approximate. 

Estimated  moiUMy  discharge  of  Spearfish  Creek  near  Spearjish,  S.  Dak.  ^  for  1904* 

[Drainage  area,  2S0  square  miles.J 


Discharge  in  second-feet. 


Month. 


Maximum. 


April 

May 

June 

July 

August 

September . 
October  ... 
November . 
December  « 


149 

162 

4,150 

164 

95 

95 

95 

85 

85 


The  period  . 


Minimum. 

70 

113 

149 

95 

75 

75 

75 

.75 

44 


Mean. 


Run-off. 


112 

138 

550 

HI 
76.3 
83.0 
83.1 
75.7 
69.2 


Total  in 
acre-feet. 

Second-feet 

per  fiquare 

mile. 

0.487 

Depth  In 
inches. 

6,664 

0.  543 

8,485 

.600 

.692 

32,  730 

2.39 

2.67 

6,  825 

.483 

.557 

4,692 

.332 

.383 

4,939 

.361 

.403 

5,110 

.361 

.416 

4,504 

.329 

.367 

4,255 

.301 

.347 

78,200 


a  Discharge  from  December  28  to  31,  assumed  50  second-feet. 
iaKl30--05 12 
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OWL  CREEK   NEAR   BELLE   FOURCHE,    S.    DAK. 

This  Htatiou  was  established  May  6,  1904,  by  F.  M.  Madden  a.<  a 
flood  water  station.  It  is  located  at  the  highwaj'  bridge,  about  5i  miles 
below  the  proposed  Owl  Creek  reservoir,  Belle  Fourche  project,  li' 
miles  northeast  of  Belle  Fourche,  S.  Dak.  The  gage  is  a  plain,  verti- 
cal staJBF,  spiked  to  a  pile  at  the  downstream  side  of  the  bridge.  The 
gage  is  read  only  at  the  time  of  making  discharge  measurement*. 
Discharge  measurements  are  made  by  wading  or  from  the  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  spike 
driv^en  into  the  downstream  end  of  the  cap  of  the  right  abutment. 
The  channel  is  straight  for  about  50  feet  above  and  200  feet  below 
the  station,  and  the  current  is  swift.  Both  banks  are  high,  and  over- 
flow only  during  extremely  high  stages.  The  slopes  of  the  banks  are 
lined  almost  to  the  bottom  of  the  channel  with  brush.  The  bed  of  the 
stream  is  composed  of  soft  nmd,  free  from  vegetation,  and  is  perma- 
nent. There  is  but  one  channel,  broken  at  high  stages  by  the  piling 
piers  of  the  bridge.  Bench  mark  No.  1  is  a  United  States  Geological 
Survey  standard  bench-mark  post  along  the  road,  about  400  feet  to  the 
left  of  the  stream.  Its  elevation  is  2,933  feet  above  mean  sea  level 
and  67.62  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
railroad  spike  driv^en  into  the  base  of  a  cottonwood  tree,  about  LV' 
feet  below  the  bridge,  on  the  right  bank  of  the  stream.  Its  elevation 
is  15.91  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  luider 
the  direction  of  R.  F.  Walter,  resident  hydrogmpher. 

Discharge  measurements  of  Owl  Creek  near  Belle  Fourche,  S.  Dak,,  in  1904. 


Date. 


Hydrogmpher. 


May  6 


F.  M.  Madden 


May  25<» F.  ('.  Magriider 

May  26« ' do 

June  1 F.  M.  Madden  . 


Width. 

Feet. 

5 

53 

38 

8 


Area  of        Mean  Oage 

section.  .  velocity,     lieight. 


charee. 


Sq.  feet.   [  JFt.  per  8£C. 
1.8         0.94 
352  3. 16 


207 
3.6 


2.71  , 
2.36 


Feet,      i  Sec./'tt. 

0,50  1.7 

8.80  1,114 

5. 70  061 

.95  Kh 


a  Float  measurement. 
RED   WATER   CANAL   AT   MINNE8ELA,  S.  DAK. 

This  station  was  established  May  7,  1904,  by  F.  M.  Madden  for 
determining  the  duty  of  watei*  under  this  canal.  It  is  located  on  the 
bridge  across  the  canal  in  the  town  of  Minnesela,  about  4  miles  south- 
east of  Belle  Fourche.  A  vertical  staff  gage,  graduated  to  feet  and 
tenths,  is  fastened  to  the  bridge.  It  is  read  twice  each  day  by 
RoV)ert  Mitch(»ll.  Discharge  measurements  are  made  from  the  bridj^c 
to  which  the  gJigc  is  attached.  The  initial  point  for  soundings  is  a 
spike  in  the  bridge  over  the  edge  of  the  canal  at  the  right  bank,  down- 
stream side.     The  channel  is  straight  for  about  200  feet  above  and 


BABB   AXDH 
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I7y 


Ih»1ow  the  8tatioff.  The  current  is  medium.  The  bed  of  the  stream 
is  composed  of  soft  mud,  covered  with  water  gi*a8s,  which  in  the  late 
summer  lessens  the  flow  of  the  canal  considerably.  There  is  but  one 
channel  at  all  stages.  The  bench  mark  is  a  spike  in  the  base  of  a  tree 
on  the  left  bank  of  the  canal,  about  50  feet  from  the  gage.  Its  ele- 
vation is  4.06  feet  below  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrographer. 

DUcharge  measuremefiU  of  Red  Water  canal  at  Mhmesela,  S.  Dak.y  in  1904* 


IhAte. 

Hydrographer. 

Width. 

Art'a  of 
section. 

Mean 
velocity. 

Gti 
heij 

Fi 
1 

^t. 

Dis- 
■  charge. 

Mav  7 

F.M.  Madden 

do 

/Vrrt.      1  Sq.  feet. 
17               28 

Ft  per  see. 
1.46 
1.92 
1.82 
1.48 

"et, 
1.70 

Sec-feet. 
41 

Mav28 

17 
17 
16 

37 
33 
31 

3.15 
3.00 
.^00 

71 

Jalv  5.- _- 

do 

60 

September  12  «_ 

do 

46 

Mean  dnUy  ga 

<iGnt88gt 
ge  height,  in  feet,  of  Red 

Y>wn  in  CADal. 
Water  canal  at  Mi 

nnesela,  S.  Dak.,  for  1904. 

Day. 

May. 

'  June. 

{      8.08 
2.58  1 
2.0 
2,0    ' 

July. 

Aag. 

Sept. 

Oct. 

1 

2.6 
2.6 
2.46 

8.5 
3.5 
3.6 

2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
3.0 
3.8 
8.5 

2.7 

•> 

2.75 

3 

2.7 

4 

2.75  :       3.6 

2.65 

5 

2.0 
2.0 
2.0 
2.0 
1.8 
1.66 

I   w 

8.02 
3.05 
8.05 
3.05 
3.06 
3.05 
3.05 
3.05 

8.5 
3.6 
3.5 
8.8 
3.5 
8.5 
3.5 
8.5 

2.65 

6 

2.6 

7 

2.6 

H 

a  2. 75 
2.7 

2.68 

9 

2.4,'i 

10 

11 

12 

2.7 

2.78 
2.78 

8.0    I        2.4 
2.H5          2.0 
2.75  '      (e\ 

13 : 

2.65  1      (b\ 

3.05  ;      S.5    1      2.7    1 

2.62 

2.68 

2.65 

2.58 

2.7 

2.68 

(ft) 
(ft) 

1.6 
1.65  1 
2.65  1 

8.05 
3.05 

3.5 
8.5 

2.65    

15 

2.65 
2.9 

16 

8.05         8.5 
3.05         3.5 
3. 02         3. 5 

17 

2.8    ' 

18 

• 

2.7      

19 

2.95 
2.85 

3.85 
3.2 

1   7^ 

20 

2.72         2.8 
2.58  1      2.8 
2.92         2.8 
3.1           2.75 
3. 1     '       2. 7 

1,8     

21 

2.98         3.2 
3.18         3.2 
3.2    1      3.2 
3.12         8.2 
8.15         8.85 
8.1           8.5 
2.56         8.6 
2.62  1      8.5 
3.4          3.45 
3.4    ,      3.4 
3. 8          3. 4 

1.7    1 

22 

1.65  1 

23 

2.a5  1 

2i 

2.1      

'& 

3.2 
3.2 

2.8 

2.8 

2.1      

26 

2.2    ' 

27 

.                1 
3.28  1      2.5     1 



2.2      

28 

3.1 
8.1 

2.5 
2.5 

2.25    

29 

2.32    

» ; 

3.1          2.5 
8.1      

2. 5     

81 

1 

I                1 

1 

1 

a  Water  tamed  into  canal  for  irrigation. 

b  Water  tamed  oot  of  canal  on  account  of  break, 

«  Water  turned  out  of  canal  for  aeaaon. 


No  appreciable  discharge  below  1.50  gage. 
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CROW  CREEK  NEAR  BELLE  FOURCHE,  S.  BaK. 

This  station  was  established  Ma}-  5,  1904,  by  F.  M.  Madden  a.s  a 
flood  station.     It  is  located  at  the  highway  bridge  on  the  Camp  C^rcK:)k 
road,  al)out  2^  miles  north  of  Belle  Fourche,  S.  Dak.    A  plain  vertit-al 
staff  gage  is  driven  into  the  bed  of  the  stream  and  the  upper  end  i> 
attached  to  a  tree,  a  short  distance  below  the  bridge  on  the  left  l»nk. 
It  is  read  only  at  the  time  of  making  discharge  measurements.    Dis- 
charge measurements  are  made  from  the  bridge  or  by  wading  when 
the  water  is  low.     The  initial  point  for  soundings  is  a  large  spike 
driven  into  the  downstream  hand  rail  directh^  over  the  right  pile  l)ent. 
It  is  numbered  20  to  avoid  the  minus  sign  in  high  water  ratings.     The 
channel  is  straight  for  about  50  feet  above  and  100  feet  below  the 
station,  and  the  current  is  quite  swift  when  the  water  is  running.    The 
right  bank  is  high,  and  does  not  overflow.     The  left  bank  is  of  medium 
height,  and  overflows  during  high  water.     The  slopes  of  both  iMinks 
have  some  brush  growing  upon  them.     The  bed  of  the  stream  is  com- 
posed of  soft,  thick  clay  formed  by  decomposed  shale,  and  is  j^erma- 
nent.     Bench  mark  No.  1  is  a  railroad  spike  driven  near  the  base  of  h 
tree  on  the  left  bank,  about  70  feet  downstream  from  the  bridge  and 
20  feet  from  the  center  of  the  channel.     Its  elevation  is  11.83  feet 
above  the  zero  of  the  gage.     Bench  mark  No.  2  is  a  I'ailroad  spike  near 
the  base  of  a  tree  on  the  right  bank,  about  25  feet  downstream  from 
the  bridge  and  20  feet  from  the  center  of  the  channel.     Its  elevation 
is  14.95  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hj'^drogapher. 


Dbicharge  measurements  of  Crow  Creek  near  Belle  Fourche j  S.  Dak.,  in  1904. 


T>at€. 


June  fi 
June  5 


Hydrographer. 


Width, 


Area  of 
Hection. 


Feet. 


F.  C.  Magruder 
do 


27 
38 


Sq./eet. 
118 
249 


Mean 
velocity 


ft.persee.i 
2.86  ' 
3.51 


Gagt* 
height. 


Feet. 
6.75 
10.85 


c'hHrge. 


3:i8 

S74 


INDIAN    CREEK   NEAR   BELLE   FOURCHE,  8.   DAK. 

This  station  was  established  May  6,  1904,  by  F.  M.  Madden  as  a 
flood  station.  It  is  located  at  the  highway  bridge -near  Ross's  ranch, 
on  the  road  through  Owl  Creek  reservoir  site,  Belle  Fourche  project, 
and  across  Owl  Creek,  about  20  miles  northeast  of  Belle  Fourche, 
S.  Dak.  The  gage  is  a  plain  vertical  staff,  graduated  to  feet  and 
tenths,  in  two  sections.  The  lower  section  is  driven  into  the  bed  of 
the  stream,  projecting  about  2  feet,  and  the  upper  section  is  spiked 
to  a  pile  of  the  bridge.  The  gage  is  read  during  flood  stages,  when  it 
is  possible  to  get  an  observer.     Discharge  measurements  are  made  by 
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wading,  or  from  the  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  a  spike  driven  into  the  right  end  of  the  down- 
stream hand  rail.  The  channel  is  straight  for  about  40  feet  above  and 
150  feet  below  the  station.  The  current  is  sluggish.  Both  Imnks  are 
low,  covered  with  a  dense  growth  of  brush  and  occasional  trees,  and 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  mud,  free 
from  vegetation  in  the  bottom  of  the  channel,  and  is  permanent. 
There  is  but  little  water  flowing  except  at  flood  stages.  liench  mark 
No.  1  is  a  railroad  spike  driven  into  the  side  of  a  stimip  toward  the 
bridge,  about  2  feet  al)ove  the  ground,  on  the  right  bank,  200  feet 
above  the  bridge,  near  the  fence  along  the  road.  Its  elevation  is  11.65 
feet  alK)ve  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  I'ailroad  spike 
driven  near  the  base  of  a  tree  on  the  left  bank,  about  100  feet  below 
the  bridge.     Its  elevation  is  13.94:  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direirtion  of  R.  F.  Walter,  resident  hydrographer. 

Dittcharge  m^ainiretneiUH  of  Indian  Creek  near  lielle  Fourche,  S.  Dak.y  in  1904. 


Date. 


HydroKrapher. 


May  5 F.  M.  Madden  . 

May  215 « I  F.  (\  Ma^nider 


Width. 


I    Area  uf        Mean 
'  Hec-tion.   !  veUx'ity 


Ftct. 


9 
46 


S<i./e(t.    J-l.jter  sec. 


2.7 
20.1 


0.74 
1.18 


GiiKe 
heiffht. 


3.0 
9.5 


Dis- 
eharfire. 


Sfc.-fret. 

2.0 


23.7 


u  Float  measurement. 


yfran  ditUy  gage  knght^  in  feet^  of  Indian  Creek  near  Belle  Fourrhey  S.  Dak.  ^  for  1904. 

June. 


Day. 


May, 


Day. 


May.   •  June. 


Day. 


May.   I   June. 


1. 


4 10.75 


0. 


13. 75 


12. 
13. 
14. 
15. 
16. 


5.50  'J&. 
3.88  24. 
3. 12  25. 
3.00  26. 
27. 


14.75      17 28. 


7 10.75  18. 

h I I  9.25  19. 

9 12.00  20. 

10 ' '  13.88  21. 


29. 
30. 
31. 


8.75  I 

5.25  ' 

3.50 

3.50 

3.00 

3.00 


4.U0 
3.88 
3.12 


II. 


8.62      22. 


Note. — No  water  runninfp  except  on  dates  when  g^a^e  height  Is  given. 

WHITE    RIVER   NEAR  INTERIOR,    S.    DAK. 

This  station  was  established  June  24,  11>04,  })y  F.  M.  Madden.  It 
is  located  at  the  ford,  about  one-fourth  mile  northeast  of  Interior, 
S.  Dak.  An  inclined  ji^^e,  in  two  sections,  is  attached  to  posts  set 
into  the  be<l  of  the  stream,  at  edge  of  bank,  and  into  left  bank  of  the 
.stream.     The  in(*lined  gage  is  graduated  to  rend  dircH't  to  feet  and 
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tenths,  and  is  read  once  each  day  by  George  L.  Johnson.  Dischai^e 
measurements  are  made  by  wading  at  the  gage.  The  initial  point  for 
soundings  is  a  spike  holding  the  upper  end  of  the  gage  to  a  cotton- 
wood  stump.  The  channel  is  curved  for  about  1,000  feet  above  and 
500  feet  below  the  station,  and  the  current  is  sluggish.  Both  banks 
are  high,  clean,  and  do  not  overflow.  The  bed  of  the  stream  is  com- 
posed of  sand  and  gravel,  and  is  shifting  in  character.  There  is  but 
one  channel  at  all  stages,  except  very  low  water,  when  there  may  l)e 
several.  The  slope  at  the  station  is  about  3  feet  per  mile.  Bench 
mark  No.  1  is  a  large  spike  driven  into  a  blaze  on  a  cottonwood  tree 
30  feet  upstream  from  the  gage,  on  the  left  bank.  Its  elevation  Is 
10.41  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  lar^ 
spike  driven  into  a  blaze  on  a  cottonwood  tree  on  the  left  bank,  50  feet 
upstream  from  the  gage.  Its  elevation  is  10.26  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  F.  Walter,  resident  hydrographer. 


Discharge  measurements  of  While  River  near  Interior y  S.  Dak.,  in  1904. 


Date. 


June  24 , 

August  11 « 

September  21 «. 


Hydrographer. 


F.  M.  Madden 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gaire 
height. 

Feet. 
112 
16 
15 

Sq.  feet. 
56 
7.9 
5.8 

Ft.pertec. 
1.41 
1.20 
.81 

FkL 
1.90 
1.55 
1.55 

Dis- 


79 

9.5 
4.7 


«  At  different  sections. 


Mean  daily  gage  height^  in  feely  of  While  River  near  Interior ,  S.  Dak,,  for  1904. 


1. 

2. 

3. 

•1. 

5. 

fi. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


Day. 


July. 

Aug. 

1.76 

1.6 

1.7 

1.6 

2.5 

1.6 

3.0 

1,9 

2.3 

1.7 

4.3 

1.9 

8.7 

1.86 

2.45 

1.7 

2.4 

1.6 

2,8 

1.6 

Sept. 


2.4 
3.1 
3.1 
3.2 
2.7 
2.1 
2.1 
2.6 
2.0 


1.56 

1.5 

1.5 

1.5 

1.4 

1.4 

2.15 

2,5 

1.96 


6.5 
4.1 
2.8 
2,1 
2.6 
2.2 
2.2 
2.3 
2.0 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 


Oct 


Not. 


1.7 

1.7 

1.7 

1.6 

1.9 

1.7 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

2.S 

1.9 

1.9 

1.9 

1.85 

1.85 

1.8    ( 


1.65 

1.65 

l.h 

1  h 

1.5 

1.S 

l.S 

1.6 

1.6 

1.6 

1.7 

1.S 

1.75 

L» 

1.* 
1.9 
1.9 
1.9 
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Mtun  daily  g4tffe  height^  in  feel,  of  While  River  near  Interior ,  S.  Dak.  ^  for  1904 — C<)Htinued. 


Day. 

June. 

'M 

21 

•»-» 

ii 

•li 

1.9 

2.^ 

1.9 

L»«;                                .             

1.9 

27 

1.85 

'> 

1.8 

a 

1.7 

30 



1.7 

31 

July,    i   Aug.       Si'pt.       Oct.    1    Nov 


2.0 
2.4 
2.2 
2.0 
1.8 
2.2 
1.8 
1.7 
1.7 
1.7 
l.H 
1.7 


1.8 

1.6 

1.5 

1.4 

1.8 

1.2.=) 

1.2 

1.15 

1.1 

1.2 

2.3 

2.1 


1.6 

1.55 

1.65 

;.6 

1.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.6 


1.8 

1.85 

1.8 

1.9 

1.8 

1.9 

1.75 

1.9 

1.7 

1.9 

1.7 

1.95 

1.7 

1.95 

1.7 

1.9 

1.7 

1.85 

1.7 

1.8 

1.7 

1.8 

1.65 

NIOBRARA    RIVER   NEAR   VALENTINE,    NEBR. 

This  Station  was  established  July  22,  1897,  by  O.  V.  P.  Stout, 
and  was  known  as  the  Fort  Niobrara  station.  On  June  26,  liK)l,  it 
was  moved  to  the  Boiman  Bridge,  which  is  about  3  miles  farther 
upstream.  The  gage  is  of  the  wire  and  weight  type,  located  about 
1,<MK»  feet  upstream  from  the  bridge  on  the  left  bank.  The  wire  runs 
over  a  pulley  supported  by  a  frame,  on  the  arm  of  which  the  gage 
heights  are  read  from  a  scale  graduated  to  half  tenths.  The  distance 
from  the  end  of  the  weight  to  the  index  or  marker  on  the  wire  is  9.90 
feet.  Measurements  are  made  from  a  one  span  steel  bridge  resting 
on  tubular  concrete  piere,  none  of  which  obstruct  the  channel.  The 
upstream  hand  rail  is  marked  at  10-foot  intervals,  and  the  initial  point 
for  soundings  is  the  zero  mark  on  the  upstream  hand  rail  in  line  with 
the  west  face  of  the  east  pier.  The  channel  is  straight  for  about  100 
feet  both  above  and  below  the  gaging  section.  The  banks  are  high  and 
not  liable  to  overflow,  while  the  bed  is  rock,  covered  at  times  with  a 
thin  layer  of  shifting  sand.  The  velocity  of  the  water  is  always  very 
high.  The  range  of  gage  heights  seldom  exceeds  1  foot,  and  the  stream 
has  a  marked  constancy  of  flow.  In  spite  of  the  fact  that  conditions 
at  this  station  are  above  the  average  in  their  approach  to  the  ideal, 
it  has  been  difficult  to  find  a  stable  relation  between  gage  height 
and  discharge.  Individual  measurements,  as  determined  b}-  a  series 
of  duplicate  gagings,  can  be  made  with  a  high  degree  of  accuracy', 
yet  it  has  been  necessary  to  resort  to  the  method  of  applying  correc- 
tions to  gage  heights  as  outlined  in  the  Nineteenth  Annual  Report  of 
the  United  States  Geological  Survey,  Part  IV,  page  323,  et  seq.,  in 
the  preparation  of  tables  of  daily  discharge.  Bench  mark  No.  1  is  the 
head  of  a  nail  driven  in  the  stump  of  a  box-elder  tree — one  of  a  clump 
of  four — just  east  of  Mr.  Borman's  house.  Its  elevation  above  gage 
datum  is  17.26  feet.  Bench  mark  No.  2  is  a  6  by  6  inch  pine  head 
block,  on  which  the  gate  rests  when  closed.  Its  elevation  is  16.19  feet 
al>ove  gage  datum. 
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The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 

Discharge  meusuremenLa  of  Niobrara  River  near  Valenlinej  Nebr.y  in  1904. 


Date. 


Hydrographer. 


J.  C.  Stevens. 
....do 


April  17 

April  17 

July  11 1 do 

July  11 ' do 


July  11... 
Julv  11... 
July  11... 
August  1 1 . 
August  24. 


do 
do 
.do 
.do 
.do 


Width. 
Feet. 

1 

Area  of 
section. 

Mean  ve- 
locity. 

Ga«e 
heigh  u 

Ftet. 

Di!»- 
chaixe. 

Sq.Jl. 

FL  per  see. 

.Vr.-fr/f 

120 

179 

3.82 

1.57 

6s3 

117 

178 

8.60 

1.57 

640 

115 

197 

3.86 

1.44 

7«1 

115 

197 

4.07 

1.53 

SOI 

115 

189 

4.02 

1.47 

7rt(» 

115 

184 

4.09 

1.51 

752 

114 

194 

3.90 

1.48 

756 

110 

159 

3.67 

1.26 

5S4 

110 

169 

3.77 

1.30 

(wis 

Mean  daily  gage  height,  infeetj  of  Niobrara  River  near  Valenline^  Nebr.y  for  J904. 


Day. 

Jan. 

1.65 
1.74 
1.63 
1.67 
1.68 
1.75 
1.80 
1.80 
1.76 
1.73 
1.70 
1.74 
1.73 
1.74 
1.75 
1.71 
1.70 
1.75 
1.G6 
1.61 
1.56 
1.60 
1.61 
1.40 
.95 
1.45 
1.72 
2.15 
2. 25 
2.20 
2.55 

Keb. 

2.30 
2.25 
2.35 
2. 15 
2.25 
2.40 
1.95 
1.82 
1.80 
1.95 
1.83 
1.96 
2.36 
2.32 
1.96 
2.00 
2.28 
2.20 
2. 25 
2.32 
2.31 
2.40 
2.42 
2.20 
2. 15 
2.20 
2. 23 
,     2.32 
2. 15 

1 

Mar. 

2.05 
1.90 
1.55 
1.80  , 
1.75 
2.02 
1.87 
1.80 
1.70 
1.78 
1.67 
1.65 
1.60 
1.62 
1.58 
1.60 
1.60 
1.57 
1.56 
1.55 
1.58 
1.50 
1.41 
1     1. 52 
1.53 
1.39 
1.52 
1.58 
1.60 
1.55 
1.02 

1 
Apr.  1 

1 

1.56 

1.53 

1.55 

1.57  , 

1.60 

1.56 

l.fS 

1.60 

1.56 

1.60 

1.60 

1.55 

1.56 

1.60 

1.58 

1.58 

1.58 

1.55 

1.50 

1.49 

1.53 

1.62 

1.55 

1.63 

1.60 

1.58 

1.61 

1.50 

1.57 

1. 55 

1 

May. 

June. 

1.86 
1.78 

2.a5 

1.85 
1.58 
1.55 
1.55 
1.85 
2.30 
1.60 
1.61 
1.57 
1.55 
1.45 
1.54 
1.50 
1. 42 
1.40 
1.47 
1.70 
1.46 
1.42 
1.45 
1.35 
1.51 
1.41 
1.35 
1.36 
1  38 
1.36 

July. 

1.35 
1.86 
1.37 
1.40 
1.92 
1.50 
1.80 
1.53 
1.42 
1.40 
1.66 
1.47 
1.45 
1.42 
1.42 
1.31 
1.32 
1.80 
1.31 
1.26 
1.37 
1.32 
1.30 
1.23 
1.32 
1.27 
1.34 
1.37 
1.33 
1.3,5 
l.."2 

Aug. 

1 

1.30 

1.60 

1.33  , 

1.40 

1.38  , 

1.40 

1.32 

1.30 

1.31 

1.30 

1.25 

1.29 

1.30 

1.35 

1.24 

1.30 

1.36 

1.33 

1.44 

1.40 

1.36 

1.34 

1.30 

1.31 

1.27 

1.25 

1.2<> 

1.35 

1.3*> 

l.«2 

1.31 

Sept. 

1.64 
1.86 
1.37 
1.49 
1.60 
1.38 
1.40 
1.39 
1.37 
1.34 
1.36 
1.35 
1.35 
1.25 
1.30 
1.26 
1.28 
1.80 
1.3C> 
1.35 
1.26 
1.30 
1.32 
1.33 
1.3(> 
l.S'i 
1.37 
1.42 
1.40 
1.45 

Oct. 

1.51 
1.50 
1.55 
1.53 
1.52 
1.45 
1.36 
1.;.8 
1.12 
1.47 
1.48 
1.45 
1.46 
1.43 
1.41 
1.48 
1.43 
1.62 
1.63 
1.55 
1.51 
1.56 
1.64 
1.64 
1.53 
1.51 
1.50 
1.55 
1.67 
1.58 
1.51 

Nov. 

l.bb 
1.52 
1.53 
1.55 
1.54 
1.57 
1.66 
1.52 
1.56 
1.60 
1.58 
1.55 
1.61 
1.52 
1.55 
1.53 
1.62 
1.56 
1.57 
1.52 
1.58 
1.51 
1.64 
1.53 
1.48 
1.54 
1.53 
1.60 
1.51 
1.36 

iHi: 

1 

1.55 
1.60 
1.55 
1.75 
1.70 
1.65 
1.57 
1.72 
1.60 
1.6C 
1.52 
1.72 
1.60 
1.55 
1.51 
1.52 
1.49 
1.51 
1.48 
1.50 
1.52 
1.50 
1.52 
1.50 
1.51 
1.45 
1.47 
1.45 
1.45 
1.46 
1.48 

].:-A 

2 

i.:»i 

3 

4 

6                  

1.50 
1.5? 

1..>1 

6 

l..=i6 

7 

l.tV) 

8 

l.t>4 

9 , 

10 

11 

l.ti) 
l.ti6 
1.61 

12 

1..V) 

13 

l.'i6 

14 

1.67 

15 

1.61< 

16 

1.71 

17 

l-fiT' 

18 

17-1 

19 

i.s; 

20 

1.64 

21 

1.71 

22 * 

1.7^ 

23 

1.74 

24 

1.77 

26 

l.Tl 

26 

I.IU 

27 

1.40 

28 

1  >o 

2y 

1.75 

30 

l.^i 

31 

2.ai 
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Mean  daily  diBchargfy^^  in  secotid-fed,  of  Xiobrara  Rit'er  near  Valenlirtfy  AV6r.,  for  1904. 


Day. 


1. 

2. 

3- 
4. 

5. 

6. 

>». 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
U. 
19. 
20. 
I'l. 
22. 
23. 
1'4. 


i>. 


27. 

•J9. 
30. 
31- 


Jan. 

t 

Feb. 
600 

Mar. 
600 

Apr. 
656 

May. 

June. 
1,155 

July. 
615 

Aug. 
615 

Sept. 

8a5 

Oft. 
750 

r 

Nov. 

806 

1>VC. 

616 

700 

805 

700 

600 

865 

655 

750 

1,075 

615 

930 

615 

750 

750 

750 

615 

600 

550 

655 

700 

1,525 

615 

655 

616 

805 

805 

750 

I   615 

600 

750 

656 

960 

1.156 

655 

700 

750 

805 

805 

865 

655 

600 

700 

700 

865 

805 

1.330 

700 

760 

750 

805 

865 

700 

600 

1,000 

665 

805 

780 

760 

700 

655 

700 

805 

805 

760 

600 

865 

700 

700 

750 

1,155 

615 

655 

615 

806 

866 

750 

750 

806 

700 

865 

1,156 

805 

615 

655 

655 

750 

900 

700 

750 

615 

656 

760 

2,115 

655 

616 

615 

655 

805 

865 

700 

930 

865 

700 

655 

805 

655 

615 

615 

700 

865 

930 

655 

805 

700 

700 

655 

805 

805 

580 

615 

760 

865 

865 

700 

980 

700 

655 

865 

750 

700 

615 

615 

700 

{^ 

8a5 

700 

600 

655 

655 

760 

750 

700 

615 

615 

700 

805 

806 

700 

600 

655 

700 

700 

655 

655 

655 

550 

700 

750 

980 

700 

600 

700 

700 

655 

750 

&55 

580 

580 

655 

8a't 

865 

655 

600 

700 

700 

665 

700 

5H0 

615 

550 

750 

805 

800 

655 

600 

700 

700 

655 

615 

5H0 

700 

580 

700 

750 

«00 

700 

600 

655 

655 

655 

615 

580 

700 

580 

865 

805 

800 

615 

600 

655 

615 

655 

655 

580 

750 

615 

930 

805 

800 

580 

600 

a'x^ 

615 

655 

980 

550 

700 

615 

8a5 

750 

800 

560 

600 

700 

655 

655 

655 

615 

655 

560 

805 

865 

800 

580 

600 

615 

700 

665 

615 

580 

655 

580 

8a5 

750 

800 

540 

600 

550 

655 

655 

655 

580 

615 

580 

8a5 

805 

800 

490 

600 

615 

750 

655 

615 

560 

615 

615 

805 

805 

800 

450 

600 

655 

700 

655 

760 

580 

580 

615 

8a5 

750 

800 

505 

600 

550 

700 

655 

655 

580 

5H0 

615 

7.W 

805 

800 

655 

600 

615 

700 

655 

615 

655 

580 

615 

750 

805 

800 

600 

600 

700 

615 

655 

615 

655 

615 

655 

805 

865 

800 

600 

600 

700 

655 

6.'i5 

655 

615 

615 

(;55 

na^ 

805 

800 

600 

655 

655 

656 

615 

655 

5«0 

700 

865 

805 

800 

600 

700 

1 

700 

....... 

615 

615 



805 

800 

"The  daily  ditc-harges  were  obtained  by  the  indirect  method  outlined  in  the  Nineteenth  Annual 
Report  United  Stales  Geological  Survey.    Pt.  iv,  p.  323,  et  seq. 
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fiTREAM   MfiAdUItfiMENTS  ^OR  1904,  PAltT  VIT.  fKo.  m. 


Estimated  morUlUy  discluirge  of  Niobrara  River  near  Valfntiney  Nebr,,  for  1904. 

[Drainage  area,  6,070  square  miles.] 


Toul  in 
acrt*-fft»t. 


Run-<»fT. 


Swond-feot    t»^,^,k  ^,, 


88,980 

0.104 

0. 12i» 

36,  810 

.ia5 

.113 

42, 550 

.114 

.i:U 

40,110 

.111 

.  124 

43,  :i50 

.116 

:\'M 

49, 510 

.  137 

.  l.vi 

41,500 

.111 

.12> 

39,600 

.106 

i*».) 

37, 310 

.103 

.iir. 

46,  730 

.  125 

.144 

47,600 

.132 

.147 

50,600 

.136 

.  i:>7 

14,600 

.117 

l.nH 

E,  NEB 

R. 

BED  DEER  LAKE  NEAR  WOODLAKE,  NEBR. 

This  station  was  established  August  12,  1904,  by  J.  C.  St4*voii<. 
The  lake  is  located  in  sections  16,  17,  20,  and  21,  T.  30  X.,  R.  27  W.. 
about  16  miles  southwest  of  Woodlake  post-oflSce,  and  about  30  miles 
south  of  Valentine,  Nebr.,  and  is  representative  of  the  numerous  lakc^ 
abounding  in  this  region.  It  was  established  in  order  to  determine 
the  amount  of  periodic  rises  of  these  lakes  and  their  prolwible  cause, 
which,  according  to  local  authorities,  is  often  several  feet,  beginnin*: 
in  April  or  May.  A  plain  staff  gage,  graduated  to  feet  and  tenths, 
is  fastened  to  a  post  at  the  end  of  the  boat  landing,  200  yards  south  of 
Cochran's  ranch  house  near  the  east  end  of  the  lake.  The  gage  is  read 
once  each  week  by  J.  S.  Brosius.  The  lake  covers  aljout  1  square 
mile  of  surface  and  has  a  vi  r^'ing  depth  of  from  1  to  15  feet — prolv- 
ably  an  average  depth  of  8  feet — and  is  only  a  valley  or  fljit  in  the  ssmd 
hills  filled  with  water.  Its  bed  is  entirely  of  sand  and  the  margin  i'* 
thickl}'^  grown  up  wnth  rushes,  etc.  The  bench  mark  is  a  group  of  3 
spikes  driven  horizontally  near  the  base  of  a  cottonwood  tree  12  inche-^ 
in  diameter,  located  40  feet  south  and  20  feet  east  of  the  southwest 
corner  post  of  the  large  windmill  tower  just  west  of  C^ochran's  house. 
Its  elevation  is  1).61  feet  above  the  zero  of  the  gage. 

The  observations  at  tKis  statioti  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrogmpher. 


tAftB  ANDl 
HOTT.      J 


MldSOtTEl  filVEB  1>BAIKA0£  BASIK. 


187 


Mean  daily  gaffe  height,  infeetf  of  Red  Deer  Lake  near  Woodiakty  Xebr.,  /or  1904^ 


Day. 

Aug. 

Sept. 

Oct.  Nov. 

i 

Dec. 

1.. 

o 

4.6 

3 

1 

4.32 

4 

1 

4.82 

5 

6 

1 

7 

1 

4.  S3 

8 

1 
9 

1 

10 



4.42 

4.34 

11 

12 



4.33 

1 

13 

14 

I 

4.31 

15 

i 

16 

ij 

Day. 

Aug. 

Sept. 
3.50 

Oct. 

Nov. 

I>eo. 

17 

4.34 

18 

19 

4.5 

4.38 

20 

21 

4.35 

22 ' 

* 

1 

23 

4.31 

1 

24 

4.32 

25 ' 

4.32 

..«•«• 

« 1    .. 

27 

4.32 

28 

4.82 

1 

29....: '-..-. 

1 

90 

4.36 

4.38 

81 

OSAGE"   RIVER   AT   OTTAWA,  KANS. 

This  station  was  established  August  26,  1902,  by  W.  G.  Russell.  It 
i.s  located  at  the  highway  bridge  near  the  center  of  the  town  of  Ottawa, 
Kans.  The  gage  is  of  the  old  wire  tj'pe,  with  its  so^le  spiked  to  the 
bridge  floor.  This  gage  was  destroyed  by  the  flood  of  May  30,  1904. 
A  tempoi-ary  gage  was  put  in  June  3,  1904,  but  which  could  not  l>e 
referred  to  the  bench  mark  as  it  was  under  water  at  that  time.  This 
gage  was  corrected  by  reference  to  the  bench  mark  July  18,  1904,  and 
all  intermediate  gage  readings  corrected.  A  new  gage  was  put  in 
September  9,  1904,  as  the  water  had  left  the  temj)oi'ary  gage.  This 
i.s  a  standard  chain  gage  locked  in  a  box  on  the  outside  of  the  hand  rail 
on  the  downstream  side  of  the  bridge.  This  gage  rod  is  1  by  4  inches 
by  32  feet,  painted  white,  bolted  to  the  hand  rail,  and  is  graduated  in 
feet  and  tenths  from  zero  to  32  feet.  It  is  read  once  each  da}'  by 
W.  H-  Blacksten.  Discharge  measurements  are  made  from  the  high- 
way bridge,  to  which  the  gage  is  attached.  The  bridge  is  somewhat 
oblique  to  the  thread  of  the  stream  and  has  a  total  span  between  abut- 
ments of  135  feet.  At  low  stages  the  discharge  can  be  measured  b}^ 
wading  at  a  short  distance  below  the  bridge.  The  channel  is  slightly 
curved  and  the  current  is  swift.  Both  banks  are  high  and  the  bed  of 
the  stream  is  rocky. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 


a  Known  also  an  Marais  dea  Cygnes. 
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Discharge  menmiremenis  of  Omge  Hirer  at  Oitava,  Kans.,  in  1904' 


Date. 


March  17 

April  29 

June  3 

June  3 

July  18 

Septenil:)er  10 


Hydrographer. 


W.  G.  Russell 
do 


do 
do 
do 
do 


Width. 

125 
130 
140 
140 


86 


Area  of  '     Mean 

section.  |  velocity,     height 


Sq.  feet.  'Ft.  per  tec. 


134 
226 

3,165 

3,290 

217 

88 


5.52 
5.48 
3.55 
3.76 
2.04 
1.26 


Gage 
height. 

chafiS*'- 

Frtt. 

Srr.-J^et 

2.30 

740 

3.00 

i,i»:jo 

23.70 

ii,2:{i) 

24.62 

12,310 

2.18 

44:; 

1.60 

111 

^fean  daily  gage  heighlf  in  feet,  of  Osage  River  at  Ottawa,  Kans.,  for  J904. 


Day. 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


10. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

1.8 

2.0 

1.9 

2.0 

1.9 

2.0 

1.9 

1.9  ' 

1.9  ■ 

1.9  i 

1.8  i 

1.8  I 

1.8  ' 

1.8 

1.7 

1.7 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

2.0 

2.2 

2.1 

1.8 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 


2.0 
1.9 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.7 
1.7 
1.7 
1.8 
1.7 
1.8 
1.8 
1.7 
1.7 
1.7 
1.8 
1.8 
1.7 
1.7 


Mar. 

1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
2.0 
3.0 
2.8 
2.4 
2.4 
4.0 
3.0 
2.5 
11.1 
16.6 
12.0 
3.2 
2.7 
2.6 
2.5 


Apr. 

2.4 
2.3 
2.2 
2.2 
2.1 
2.1 
2.2 
2.4 
2.8 
3.0 
3.3 
2.9 
2.7 
2.4 
2.3 
2.2 
2.1 
2,1 
2.0 
2.1 
4.3 
8.7 
4.5 
19.0 
24.15 
20.9 
9.9 
4.1 
3.1 
2.7 


3.3 
4.9 
3.1 
20.35 
24.25 
23.5 
9.15 
3.4 
3.1 
2.9 
2.7 
2.5 
2.4 
7.0 
9.4 
4.9 

(«») 
31.8 


8.2 
2.6 
2.7 
7.5 
4.0 
2.8 
12.6 
15.05 
10.5 
6.3 
4.15 
2.65 
16.45 
22.9 
26.25 
26.0 
10.4 
8.3 


May. 

June. 

2.8 

2.6 

2.5 

24.6 

2.4 

24.75 

5.8 

24.45 

13.5 

17.0 

13.75 

5.97 

7.8 

3.25 

9.55 

2.85 

5.6 

2.7 

3.2 

4.6 

2.8 

7.86 

July. 

8.3 

5.85 

6.1 

7.35 

4.95 
19.6 
25.55 
30.15 
29.6 
27.25 
17.45 

4.65 

3.25 

2.85 

2.6 

2.3 

2.3 

2.2 

2.0 

2.0 

2.0 

3.5 

2.3 


Aug. 


Sept. 


Oct.   '  Nov.     IK-o. 


1.7 

1.4 

1.5 

1.7 

12.55 

1.5 

1.6 

13.3 

1.5 

1.6 

2.7 

1.5 

1.6 

1.9 

1.5 

1.6 
1.6' 

1.5  ! 

1.5 

1.5  ' 

1.5 

1.5 

1.5 

2,1 

1.5 

1.5 

1.5' 

1.5  ^ 

3.1  ' 

2.5 

2.1 

2.0  ' 

I 

5.0  ' 


I 


1.9 

2.5 

1.8 

1.9 

2.5 

1.9 

2.2 

1.7 

2.1 

1.5 

2.6 

1.5 

1.9 

1.5 

1.8 

1.4 

1.7 
1.6    j 
1.6 

1.6    j 

1.6  : 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.4 
1.4 
1.3 
1.3 
1.8 
1.3 
1.3 
1.4 


1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.8 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


1.3 
1.3 

1.:: 

1,J 
1  :; 
1.5 
l.:> 
1  s 
l.iJ 

1.3 


1  3 
1.S 
1.3 
1.3 
1.3 
l.V. 
1.6 

!.:> 
l.s 

1.3 
1.3 
1  2 
1.1 
1.1 
1.1 

1.: 
i.j 
i.s 


I 


GASCONADE    RIVER   NEAR   ARLINGTON,  MO. 

This  station  was  established  April  11,  1903,  by  I.  W.  McConnell. 
It  is  located  about  2  miles  below  Arlington,  at  the  foot  of  the  first 
blutf  near  the  river  on  the  rij^ht  bank  below  the  city.     The  gage  is  a 
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vertit-a)  2  by  4  inch  rod  U\  feet  long,  fastened  to  a  leaning  willow  tree. 
It  was  read  onee  eaeh  day  during  1904  by  C.  W.  Harrison.  Discharge 
measurements  are  made  from  a  cable  and  l)oat,  with  distances  marked 
on  a  tag  wire.  On  account  of  the  cable  being  washed  away  by  floods 
an  apparatus  for  raising  and  lowering  the  cable  was  established 
November  2S,  11H)3.  The  elevation  of  the  gage  was  verified  at  this 
time.  The  initial  point  for  soundings  is  a  blazed  white-oak  tree  50 
feet  up  the  bank  from  the  gage  in  the  line  of  the  cross  section.  The 
bench  mark  to  which  the  gage  is  referred  is  a  cross  on  a  rock  near  the 
same  tree,  and  is  at  an  elevation  of  27.2  feet  al)ove  the  zero  of  the  gage. 
The  channel  is  straight  for  500  feet  alcove  and  2,000  feet  l)elow  the 
station.  The  current  is  swift.  The  right  bank  is  high  and  wooded  to 
the  edge  of  tKe  cliff,  which  rises  for  a  vertical  distance  of  200  to  250 
feet.  The  left  bank  is  low,  but  not  likely  to  be  overflowed  except  at 
extreme  flood  stages.  The  bed  of  the  stream  is  of  gravel  and  bed 
rock,  with  occasional  bowlders,  and  is  not  likel}'  to  shift.  There  is 
but  one  channel  at  all  stages.  At  ordinary  stages  the  water  is  about 
10  feet  deep. 

Owing  to  the  impossibility  of  maintaining  a  cable  across  the  river 
during  high  water,  this  station  was  moved,  August  11,  1904,  to  the 
St.  Louis  and  San  Fmncisco  Railroad  bridge,  li  miles  upstream  from 
the  cable  and  one-fourth  mile  west  of  Arlington.  This  bridge  is  a 
three-span  Pratt  truss,  having  a  total  length  of  431*  feet  l)etween 
abutments.  The  channel  is  straight  for  about  1,000  feet  above  and 
below  the  bridge.  There  is  a  swift  direct  current.  Both  banks  are 
fairly  high  and  partially  wooded,  and  are  subject  to  overflow  onl}^ 
during  very  high  water.  At  all  stages  the  water  passes  between  the 
abutmentii  of  the  bridge.  The  bed  of  the  stream  is  composed  of 
clean  gravel  and  rock  and  is  practicall}^  permanent.  A  regulation 
chain  gage  is  used,  having  a  length  of  weight  and  chain  to  the  out- 
side of  the  ring  (which  is  used  for  marker)  of  33.50  feet.  The  pulley 
center  is  0.53  foot  to  the  left  of  the  zero  of  the  gage.  The  zero  of  the 
gage  is  at  117.01  feet  from  the  initial  point  for  soundings,  which  is 
situated  on  the  inner  face  of  the  right  abutment.  The  bench  mark  is 
located  on  the  top  surface  of  a  cap  situated  on  the  upstream  lower 
chord  just  to  the  right  of  the  fifth  panel  point  from  the  right  abutment. 
This  is  designated  b}'  a  dent  in  the  upper  surface  of  the  above- 
mentioned  cap.  Its  elevation  is  28.85  feet  above  the  gage  datum. 
The  elevation  above  the  zero  of  the  gage  of  the  pulley  center  is  32.75 
feet. 

The  observations  at  this  station  during  1904  were  under  the  direction 
of  E.  Johnson,  jr.,  district  hydrographer. 


190  STREAM    MEASUREMENTS   FOR   1904,  PART   VII.  Iso,  130. 

Discharge  measurements  of  Gasconade  River  near  Arlington,  Mo.^  in  1904^ 


Date. 


January  26 

March  7 

April  11  « 

April  27« 

June  14  «  ft 

July26<? 

August  1 1  <^ 

September  27  ^ . 
November  25  <* . 


Hydrographer. 


F.  W.Hanna 

do 

do 

do 

Hanna  and  Murphy. 

F.  W.Hanna 

do 

Hanna  and  Johnson. 
F.  W.Hanna 


width. 

Feci. 
295 
264 
410 
410 
410 
294 
269 
269 
236 


Area  of 
section. 


Sq.  feti. 

2,277 
1,496 
2,415 
4,029 
1,138 
1,006 
847 

8:^ 

709 


Mean 
velocity. 


Ft.  per  gee. 
2.08 
1.14 
3.32 
4.20 
1.78 
1.39 
1.02 
.95 
.85 


Gage 
height. 


Fefi. 
6.49 
3.75 
8.00 

11.70 
&4.30 
3.55 
3.10 
3.08 
2.83 


DLi- 
charge 


S^r.-fett 

4,7:m 

1,713 
8,  (VJ^ 
16, 910 
2,  (rS2 
1,4(K 

7W 
6l«) 


a  Frisco  Railroad  bridge. 

b  Gage  doubtful,  as  it  was  loosened  by  the  flood. 

c  New  gage  with  new  gage-datum  plane. 

Mean  daify  gage  heighty  in  feet,  of  Gasconade  River  near  Arlington,  Mo.,  for  J 904. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Jan. 


Feb. 


2.9 
2.9 
2.9 

« 

2.9 


I 


4.1 
3.8 
3.8 
3.86 


Mar. 


Apr. 


2.7 

8.7 

2.6 

3.6 

2.5 

3.6    > 

2.5 

3.56 

2.5 

3.5 

2.5 

3.5 

2.5 

3.5 

2.6 

3.4 

2.5 

3.3 

2.6 

3.2 

2.5 

3.1 

2.6 

3.1 

2.6 

3.06 

2.6 

3.0 

2.4 

2.9 

2.4 

2.9 

10.7 

3.3 

10.7 

3.8 

11.5 

3.9 

10.5 

3.9 

7.7 

4.1 

6.4 

4.5 

6.3 

4.9 

6.3 

4.8 

5.0 

4.7 

4.7 

4.5 

4.5 
4.1 
4.1 
4.0 
3.9 
3.8 
3.6 
3.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
3.9 
8.8 
3.9 
4.0 
4.1 
4.1 
4.2 
4.2 
4.2 
4.6 
6.5 
16.6 

(«) 

(«) 

(») 
9.0 

9.0 


9.0 

9.0 

8.0 

8.0 

7.0 

6.05 

6.0 

8.0 

9.05 

9.06 

8.0 

7.6 

6.8 

6.4 

6.0 

5.9 

6.5 

6.9 

5.2 

6.1 

5.9 

7.1 

7.2 

(«) 

(«) 

18.0 

14.2 

10.5 

8.3 

7.6 


May. 


6.9 

6.4 

6.0 

5.8 

5.7 

6.7 

5.8 

5.9 

6.4 

6.8 

5.6 

5.5 

6.3 

6.0 

4.8 

4.8 

4.8 

5.5 

5.4 

6.0 

4.05 

4.3 

4.2 

4.2 

4.2 

5.0 

4.4 

4.0 

6.0 

6.6 

6.4 


June. 

July. 

Aug. 

1 

4.6 

8.5 

3.3 

4.3 

6.6 

3.2 

4.2 

6.0 

8.2 

9.3 

6.6 

8.1 

10.0 

6.7 

3.1 

10.1 

6.4 

3.0 

10.0 

5.7 

2.9 

7.0 

6.4 

2.8 

6.6 

5.5 

3.1 

5.5 

4.9 

2.9 

6.6 

4.7 

2.9 

4.8 

4.4 

A2.86 

4.6 

4.2 

2.9 

4.3 

4.0 

3.0 

4.1 

3.9 

8.1 

4.6 

8.7 

3.15 

4.3 

3.5 

3.1 

4.2 

3.5 

3.0 

4.5 

3.6 

8.1 

6.3 

3.4 

8.8 

6.3 

3.3 

3.2 

5.0 

3.2 

3.8 

6.0 

8.2 

4.65 

5.3 

8.1 

4.96 

6.2 

3.0 

6.0 

14.5 

3.5 

4.1 

14.0 

3.4 

3.85 

14.3 

3.4 

3.6 

10.0 

3.8 

3.6 

8.0 

8.3 

3.4 

8.2 

8.3 

Sept.     Oct.      Nov.     D«* 


8.2 

3.8 

3.8 

3.2 

8.2 

3.1 

8.0 

8.1 

8.0 

8.0 

8.0 

2.95 

8.0 

8.2 

8.65 

3.2 

3.1 

3.0 

3.4 

8.35 

8.1 

8.1 

3.1 

3.1 

3.1 

3.05 

3.0 

8.05 

3.0 

3.2 


3.8 

8.36 

8.3 

3.15 

8.1 

3.05 

3.0 

3.0 

2.95 

8.0 

2.9 

2.96 

2.96 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.95 

2.9 

2.8 

2.8 

2.8 

2.8 

2,8 

2.85 

2.8 

2.7 

2.7 


2.7 

2.75 

2.7 

2.65 

2.65 

2.66 

2.66 

2.7 

2.75 

2.8 

2.75 

2.7 

2.6 

2.6 

^6 

2.65 

2.66 

2.6    I 

2-7 

2.7 

2.66  > 

2.6 

I 
2.6 

2.6    j 

2.9    ; 

2,85  i 

2.86 

2.8 

! 
2.8 

2.8 


2? 

2.« 

2.8 

2.7 

2.7 

SL6 

2.65 

Z6 

2. 65 

2.85 

2.9 

2.® 

2.S 

2.8 

2.8 

2.h5 

2.80 

2.9 

2.96 

2.&5 

2.8S 

2.S5 

2.?6 

2.96 

2.S6 

2.» 

'!.» 

2.8 
2.S5 


"Over  Rage. 

''  Beginning  August  12  the  gage  heights  refer  to  the  new  datum  of  the  chain  gage  established  at 
the  St.  Louis  and  San  Francisco  Railroad  bridge. 
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Htitituj  table  for  (Unn'onude  Hivrr  nrar  Arliugloiij  Mo. ^  from  January  i,  19(/,i,  to  Au(jw4 

11,  1904. 


IMscrhance. 

height. 

DiiH'ImrKe. 

Gage 
hoight. 

I>iNclmrK«i. 

height. 

PiNchaixe. 

Frrt. 

!<eettnd-/e(t. 

• 

Second-fret. 

Fnt. 

1 
Second  feet. 

Feet. 

Senmd-Jret. 

2.  :j() 

815 

4.00 

I,9:i0 

5.60 

3,  920 

8.40 

8,890     \ 

2.40 

849 

4.  10 

2,  (Ml 

5.  70 

4,a55  1 

8.60 

9,  32(i 

2.50 

885 

4.20 

2,  155 

5.80 

4,  191 

8.80 

9,762     ! 

2.«<> 

923  I 

1 

4.:w 

2,271 

5.  90 

4.  328 

9.00 

10,200 

2. 70 

96;^ 

4.40 

2, 390 

6.00 

4, 467 

9.50 

ii,y>o 

2.80 

1,00(J 

4.50 

2,510 

1       6.20 

4,  751 

10.00 

12,550 

2.90 

1,052  1 

4.60 

2,632 

6.40 

5,051 

10.50 

13,800 

3.00 

1,100 

4.70 

2,  755 

,       6.60 

5,  -mi 

11.00 

15,090 

3.10 

1,152 

4.80 

2,879 

6.80 

5,699 

11.50 

16,390 

3.20 

1,210 

4.90 

3,004 

7.00 

1 

6,047 

12.00 

17,  740 

3.30 

1,278  ' 

5.00 

3,130 

1       7.20 

6,411 

13.00 

20,440 

3.40 

1,349 

5.10 

3,  258 

7.40 

6,790 

14.00 

23,140 

3.50 

1,430 

5.20 

3,:i88 

1       7.60 

7,184  , 

15.00 

25,840 

3.60 

1,519 

5.30 

3,519 

7.80 

7,594 

16.00 

28, 540 

3.70 

1,615 

5.40 

3,651 

8.00 

8,018 

17.00 

31,240 

3.80 

1,716 

5.50 

3,  785 

8.20 

8,454 

18.00 

33, 940 

3.90 

1,821  , 

The  above  table  is  applicable  only  fur  oiK?n -channel  conditions.  It  is  base<i  upon 
14  discharge  measurements  made  during  1903  and  1904.  It  is  well  detine<l  In^tween 
gape  heights  2.4  feet  and  6.1  feet.  The  table  has  been  extende<l  beyond  these  limits. 
AlH)vegage  height  11.5  feet  the  rating  curve  is  a  tangent,  the  difference  being  270 
per  tenth.  On  August  11,  1904,  the  station  was  changecl  to  the  St.  Louis  and 
San  Francisco  Railway  bridge,  and  a  gage  with  a  new  datum  installed.  Gagings 
on  that  and  succeeding  dates  are  not  applicable  to  this  curve. 

Estimated  monthly  discharge  of  Gasconade  River  near  Arlington^  Mo. ,  for  1904. 

[Drainage  area,  2,725  square  miles.] 


Month. 


Januarv 

February 

Martrh,  28  days  «  . 
April,  28  days  «  . . 

Mav 

June , 

Julv 

August,  11  days'  *. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 

16,390 
3,004 


5,871 

24,490 

9,108 

1,276 


Minimum. 

849 
l,a52 
1,519 
3,258 
1,930 
2,041 
1,100 
1,00<^) 


Mean. 


Second-feet  i 
per  square 
mile.       I 


3,435 
1,653 
3,  757 
8,390 
3,519 
6,959 
2,620 
1, 129 


1.26 
.607 
1.38 
3.08 
1.29 
2.55 
.961 
.414 


I 


Depth  in 
inches. 


1.45 
.655 
1.44 
3.21 
1.49 
2.84 
1.11 
.169 


a  For  three  days  in  March  and  two  in  April  the  water  was  over  the  gage. 
<>  August  12  the  gage  was  changed  to  a  new  location  with  a  new  datum. 
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MISCELLANEOUS   MEASUREMENTS   IN    MISSOURI    RIVER     DRAINAGE    BASIN. 

The  following  miscellaneous  measurements  were  made  in  Missouri 
River  drainage  basin  in  1904: 

Mi8cella7i&.)U8  measurements  in  the  Missouri  River  drainage  basin  in  South  Dakota  nud 

Montana. 


I>ate. 


Mar.  30 

Apr.  14 

Apr.  15 

Apr.  18 

Apr.  18 

Apr.  18 

Apr.  18 

Apr.  26 

Apr.  27 

Apr.  30 

Apr.  30 

Apr.  30 

May  14 
May  18 
May  21 

May  26 
June  1 
June  3 
June  7 
June    9 

July    5 

July  14 
Aug.  3 
Aug.  3 
Aug.  S 
Aug.  3 
Aug.  8 
Aug.  4 
Aug.  4 
Aug.  4 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug.  9 
Aug.  9 
Aug.  9 
Aug.  9 
Aug.  13 
Aug.  13 
Aug.  13 
Sept.  11 
Sept.  11 


Stream. 


Spear  A8h  Creek 

Spearflsh  power  flume. 
Cottonwood  Creek 


Locality. 


Spearflsh,  S.  Dak  . . 

do 

Edgemont,  S.  Dak. 


Cheyenne  River ■  Mouth  of  Fall  River 

Fall  River '  Atmouth 

Evans  power  flume Hot  SprlngH,  S.  Dak 

Irrigation  ditch \  iqile  below  Hot  Springs 

Bad  River Near  Midland,  S.  Dak  . . . 

White  River Stearns,  S.  Dak 

I 
Cheyenne  River '  Creston,  S.  Dak 

Rapid  Creek do 

Murphy  ditch Hewitt    ranch   on 

Creek,  S.  Dak. 

Cottonwood  Creek Edgemont,  S.  Dak. 

Figel  ditch '  Rapid,  S.  Dak 

Belle    Fourche 
canal. 


Rapid 


power  '  Belle  Fourche,  S.  Dak. 


Cottonwood  Creek Edgemont,  S.  Dak.. 

Horse  Creek '  Blxby  road,  S.  Dak. 

Moreau  River Bixby,  S.  Dak 

Rabbit  Creek 


Main     Fork 
Creek. 


Sulphur 


Belle   Fourche 
canal. 


power 


Seim  road,  S.  Dak  . 
Bixby  road,  S.  Dak 


Belle  Fourche,  S.  Dak. 


North  Fork  Grand  River 
Spearflsh  power  flume.. 

Matthews  &  Son  ditch do 

Gregg  <&  Matthews  ditch.  I do 

Wal ton  &  Co.  ditch j do 

Mann  dltcli 1 do 

...do 
...do 
...do 
...do 
...do 
...do 
...do 


Seim,  S.  Dak 

Spearflsh,  S.  Dak 


Eckles  ditch 

Evans  ditch 

Cooks  ditch , 

Toomeys  ditch 

McGregors  ditch , 

Bill  Cook  ditch 

Kemper  &  Dersey  ditch, 

Spearflsh  Creek , 

Little  Grant 

Farmingdale  ditch 

Rapid  Creek 

Cheyenne  River 

St.  German  ditch , 

Lone  Tree  ditch , 

South  ditch 

Missouri  River 

Giant  Springs 


Below  Spearflsh,  S.  Dak 

Rapid,  S.  Dak 

do 

Creston,  S.  Dak 

do 

Rapid,  S.  Dak 

do 

do 

Great  Falls,  Mont 

do 


Area  of 
section. 


Sq./ret. 

24 

27 
.6 

58 

15 

18 
7.5 
2.9 

40 

33 

28 
8.1 

3.1 
2.2 
15 

31 
82 
89 
40 
154 

14 

8 

20 
1.9 
2.4 
2.6 
2.4 
2.2 
4 

12 
4.4 
8.9 
6.1 
7.5 

25 
2.6 
2.6 

14 

30 

12 

14 

8 

1,174 

67 


Mean       Gage  j      I>b- 
velocity.  height,    chares. 


ft.  per  »ec.    fyet.      Src.  0  tt. 


2.67 
1.15 

.67 
1.21 
1.87 
2.33 
2.08 

.56 
3.82 
1.70 
2.79 
2.47 

.13 

.32 

2.00 

3.10 

.37 

1.54 

2.28 

1.8H 

1.21 

1.00 
1.04 
8.75 
1.81 
2.25 

.52 
1.51 
8.00 
8.08 
L16 

.94 
3.29 
L49 
1.12 
2.08 
1.78 
L57 
1.60 
L28 
1.50 
1.75 
2.39 
8.54 


(>4 
31 

.to 

7U 
28 
42 
IT 
l.< 

i;>8 

7«* 


* 


94 

12 

137 

91 

290 

17 

S 

21 

7.1 

s.: 

5.7 

1.1' 

?.s 

12 

87 

.M 

3.7 

2U 

11.2 

29 

5.4 

4.=* 

22 

** 

15 

21 

14 

ISll 

202 
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MitrtUaneotu  meaauremaits  in  the  Missouri  River  drainage  basin  in  Sovih  Dakota  and 

MmUana — Continued. 

8UBDRAINAGE  AREA  OF  MILK  RIVER. 


Dak*. 


J'lly  15 
Aug.  9 
Aag.  9 
Aujf.  X 
Aug.  8 
Aug.  6 
Aug.  9 
Apr.  M 
Apr.  13 
Apr.  18 
Aug.    8 


Stream. 


Milk  River 

do 

do 

do 

do 

do 

West  Fork  Milk  River. . 

Exeter  Creek 

do 

Alkali  Creek 

New  Fort  Bel  knapeanal 


Locality. 


Coatte,  Mont ' 

Yantlc,  Mont ' 

Chinook,  Mont | 

Zurich,  Mont ^ 

Fort  Belknap  Agency,  Mont. 

Glaifgow,  Mont ' 

Chinook,  Mont ' 

Exeter,  Mont I 

do ; 

Malta,  Mont 

Indian  Agency 


Area  of 
section. 

Sq./eet. 
22 
3.8 
4.3 
3.5 
2,8 
9.3 

(<>) 
18 

{^) 
153 

3.1 


Mean 
velocity. 

Ft.JHT  ««•. 

2.79 

.76 

.70 

M\ 

.;o 

2.96 

{«•) 
1.11 

1.80 
.64 


Gage  '      Difl> 
height.'  charge. 


Feci. 


2.15 


Sec. -fed. 
(162 
2.9 
3 

2.3 
1.4 
27.5 
2 
20 
1 
0  275 
d'l 


SUBDRAIN.AGE  AREA  OF  YELLOWSTONE  RIVER. 


July  26  I  Crow  Agency  ditch Crow  Agency,  Mont 

July  26  I  Little  Bighorn  Rirer do 

Sept.  17  j do I do 

Sept.  28  I do ' do 


34 
95 

70 


0.80 
1.87 

.93 


e27 

250 
«'65 


a  Near  head  of  Milk  River  canal  of  the  Canadian 

Northwest  Irrigation  Company. 
l>  Estimated. 


c\  mile  above  junction  with  Milk  River. 
*i  150  feet  below  the  canal  head  gate». 
«  Near  head  gates  of  Crow  Agency  ditch. 


Streamx  tributary  to  Niobrara  River  in  Nebraska. 


Date. 


Hydrographer. 


Stream. 


Locality. 


Area. 


Mean 
velo<Mtv. 


Di.s- 
chai^e. 


Aug.  19 . 
Aug.  16 . 
Aug.  23. 
Aug.  13 . 
July  13.. 
Oct.  23.. 
Aug.  24. 
July  13.. 


July  18. . 
Aug.  13 . 
Aug.  14 . 
Aug.  18 . 
Aug.  20 . 
Aug.  20. 
Aug.  21 
Aug.  22 . 

Aug.  23.] do 

Aug.  13.' do 


J.  C.  Stevens 

do 

do 

do 


Bear  C!reek |  Sec.  31,  T.  34,  R.  34. . 


Boardmans  Creek  — 

Deer  Creels 

Fairfield  Creek 

— do Keya  Paha  River...., 

Adna  Dobeon. . . ! do 

J.  C.  Stevens I  Minnechaduza  Creek . 


.do 

.do 
.do 
.do 
^do 
.do 
.do 
.do 
.do 


Millrace, 


Sec.  1,  T.  30,  R.  31.. 
Sec.  5,  T.  30,  R.  43  . 
Sec.  31,  T.  33.  R.  23., 

Butte 

Sec.  24,  R.  34,  T.  16. 
Valentine 


Aug.  23 
Aug.  22 


.do 
.do 


Electric  power  plant, 
Butte. 

Niobrara  River I  Butte 

do I  Sec.  31,  T.  33,  R..23... 

do [  Sec.  26,  T.  34,  R.  26... 

do \  Sec.  10.  T.  38,  R.  34... 

do I  Sec.  11,  T.  33,  R.  36... 

do Sec.  27.  T.  83,  R.  37... 

. . . . .do J  Sec.  34,  T.  33,  R.  38. . . 

do (  Sec.  24,  T.  31,  R.  42... 

Sec.  18,  T.  30,  R.  43... 

See.  7,  T.  31,  R.  23 

Sec.  22,  T.  30,  R.  44... 

Sec.  32.  T.  31,  R.  42... 

Sec.  15,  T.  32,  R.  30... 

Sec.  10,  T,  30,  R.  81 . . . 

Sec.  2,  T.  30.  R.  32.... 


.Sf/.  Jf^et.  I  Ft^jper  Btc. 

1      I         2.00 

6.8  '  1.07 

3.8  I  1.92 

16      >  1.34 

92  2. 22 


14 
38 


1.50 
1.40 


Sen. -/eft. 
2 

7.3 
7.3 
21.5 
204 
78 
21 
53 


do 

Plum  Creek  . 
Pine  Creek . . 
Rush  Creek.. 
Snake  River. 
do 


Aug.  16. 1 do 

Aug.  16., do... 

Aug.  17.1 do ' do. 

Oct  27..' do I do I  Sec.  16.T.31,  R.  30 

June  19. ,  G.  W^  Bates !  White  Clay  Creek  .....  Sec.  36,  T.  35,  R.  45 


430 

6.5:3 

2.808 

285 

2.64 

752 

203 

3.34 

679 

84 

2.63 

221 

101 

1.98 

200 

42 

4.33 

180 

51 

2.29 

117 

35 

1.54 

54 

21 

1.80 

27 

34 

2.35 

80 

13.6 

.94 

12.8 

.3 

2.00 

.6 

106 

2.63 

279 

77 

2.65 

204 

65 

2.97 

194 

104 


2.40 


245 
11 
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INDEX. 


A!k»li  Creek  at—  Pa«e. 

Malta,  Mont.: 

diacharse 193 

Al2ada.  Mont. 

Little  MisBonri  River  near: 

descripUon 140-141 

dischai^ 141 

diacharge,  monthly 148 

gage  heightB 142 

rating  Uble 142 

Arlington,  Mo. 

Gasconade  River  near: 

description 188-189 

discharge 190 

diachaige,  monthly 191 

gage  heightH 190 

rating  table 191 

Anhfield,  Mont. 

Beaver  Creek  near: 

description 108-109 

discharge 109 

discharge,  monthly Ill 

gage  heightK 110 

ratingtable 110 

Augusta,  MonL 

Sun  River  (North  Fork)  near: 

description 88-89 

discharge S9 

gage  heights 89 

Sun  River  (Sooth  Fork)  near: 

description 90 

dl<«cbarge 90 

gage  heights 90 

Bad  River  near- 
Midland,  S.  Dak.: 

discharge 192 

Bear  Creek  in — 

Nebraska,  sec.  31,  T.  34,  R.  34: 

discharge 198 

Beaver  Creek  near— 
Aahfield,  Mont.: 

description 108-109 

discharge 109 

discharge,  monthly Ill 

gage  heights 110 

ratingtable 110 

Beaver  (^reek  overflow  channel  near— 
Bowdoin,  Mont.: 

description Ill 

discharge 112 

discharge,  mean  dally 112 

discharge,  monthly 113 

gage  heights 112 


Belle  Fourche,  S.  Dak.  Page. 

Belle  Fourche  power  canal  at: 

discharge 192 

Belle  Fourche  River  at: 

description 109-170 

discharge 170 

discharge,  monthly 172 

gage  heights 171 

rating  table 171 

Crow  Creek  near: 

description 180 

discharge 180 

Indian  Creek  near: 

description 180-181 

discharge 181 

gage  heights 181 

Owl  Creek  near: 

description 178 

discharge 178 

Red  Water  River  at: 

description 172-178 

discharge 173 

discharge,  monthly 175 

gage  heights 173-174 

rating  table 174 

Belle  Fourche  power  canal  at — 

Belle  Fourche,  S.  Dak.: 

discharge 192 

Belle  Fourche  River  at— 

Belle  Fourche,  S.  Dak.: 

description 169-170 

discharge 170 

discharge,  monthly 1?2 

gage  heights 171 

ratingtable 171 

Belleview,  Mont. 

Teton  River  near: 

description 93-94 

discharge 94 

gage  heights 94 

Bighorn  River  at  and  near- 
Fort  Custer,  Mont.: 

description 131 

discharge 131 

gage  heights 132 

Thermopolls,  Wyo.: 

description 127-128 

discharge 128 

discharge,  monthly 130 

gage  heights 129 

ratltig  table 130 

Bill  Cook  ditch  at— 

Spearfish,  S.  Dak.: 

discharge 192 

195 
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Blllinge,  Mont  Page. 

YellowBtoue  Riyer  near: 

description 120 

discbarge 120 

discharge,  monthly 122 

gage  heights 121 

rating  table...: 122 

Bismarck,  N.  Dak. 

Missouri  River  near: 

description 76 

discharge 76 

gage  heights 76 

Bixby,  S.  Dak. 

Horse  Creek  at: 

discharge 192 

Moreau  River  near: 

description 156-157 

discharge 1 57 , 1»2 

discharge,  monthly 150 

gage  heights 158 

ratingtable 158 

Blackhawk,  8.  Dak. 

Box  Elder  Creek  at: 

description 166-167 

discharge 167 

discharge,  monthly 16^ 

gage  heights 167-168 

rati  ng  I  able 168 

Boardmans  Creek  in— 

Nebraska,  sec.  1,  T.  90,  R.  31: 

discharge 193 

Bowdoin,  Mont. 

Beaver  Creek  overflow  channel  near: 

description Ill 

discharge 112 

discharge,  mean  daily 112 

discharge,  monthly 113 

gage  heights 112 

Box  Elder  Creek  at— 
Blackhawk,  R.  Dak.: 

description 166-167 

discharge 167 

discharge,  monthly 169 

gage  heights 167-168 

rating  table 168 

Broncho,  N.  Dak. 
Knife  River  at: 

description 149-150 

discharge 150 

gage  heights 160 

Buffalo,  Wyo. 
Clear  Creek  at: 

description 136 

discharge 136 

discharge,  monthly 188 

gage  heights 187 

rating  table 137 

Butte,  Nebr. 

Electric  power  plant  millrace  at: 

discharge 193 

Key  a  Paha  River  at. 

discharge 198 

Niobrara  River  at: 

discharge 193 


Gamp  Crook,  8.  Dak. 

Little  Missouri  River  near 

description 143-144 

discharge 144 

discharge,  monthly 146 

gage  heights 14) 

rating  table 14» 

Cannon  Ball  River  near— 

8tevenson,  N.  Dak.: 

description 153-l>i 

discharge 1  >< 

gage  heights 154-1  % 

Cardston,  Alberta. 

St.  Mary  River  near: 

description 24-25 

discharge 25 

discbarge,  monthly ?; 

gage  heights ?>-* 

rating  table 26 

Cascade,  Mont. 

Missouri  River  at: 

description 72 

discharge 7A 

discharge,  monthly 74 

gage  heights 73 

ratingtable 74 

Cedar  Rapids,  Iowa. 

Cedar  River  at: 

description & 

discharge 6S 

discbarge,  monthly 64 

gage  heights £ 

ratingtable M 

Cedar  River  at — 

Cedar  Rapids,  Iowa: 

description f^z 

discharge »w^ 

discharge,  monthly (^ 

gage  heights *i> 

rating  table 64 

Cherr>'  Creek.    See  Madison  River. 
Cheyenne  River  at— 

Creston,  8.  Dak.: 

discharge 1^- 

Edgemont,  8.  Dak.: 

description 1* 

discharge l^*^ 

gage  heights 1€D 

Fall  River,  mouth  of: 

discharge 192 

Chinook,  Mont. 

Fort  Belknap  canal  near: 

description 108 

discharge 1<M 

discharge,  monthly Idn 

gage  heights ICM 

ratingtable IW 

Milk  River  at: 

discharge 155 

Milk  River  (West  Fork)  at: 

discharge l>» 

Paradise  Valley  canal  near: 

description lOn 

discharge l'»^ 

discharge,  mean  dally 1(K 

discharge,  monthly ]u$ 
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Cboatean,  Mont 
Teton  RlTer  near: 

deacripUon 94-96 

dfacharge 96 

Clear  Creek  ai— 
Buffalo,  Wyo.: 

deacripticMi 136 

discharge 136 

dflsehar^e,  monthly 138 

gBge  heights 137 

ratingtable 137 

Cody,  Wyo. 

Shoehone  River  near: 

description 132 

diachaige 133 

discharge,  monthly 135-136 

gage  heights 134 

raiingtable 134  | 

Cooks  ditch  at— 

Speariish,  S.  Dak.: 

discharge 192 

Cottonwood  Creek  at^ 
Edgemont,  S.  Dak.: 

discharge 192 

Coutts,  Mont. 
Milk  River  at: 

disctiarge 198 

Creston,  S.  Dak. 

Cheyenne  River  at: 

discharge 192 

Rapid  Creek  at: 

discharge 192 

Crookston,  Minn. 

Red  Lake  River  at: 

description 48 

discharge 49 

discharge,  monthly 60 

gage  heights 49 

ratingtable 50 

Crow  Agency,  Mont. 

Crow  Agency  ditch  at: 

disciiaige 196 

Little  Bighorn  River  at: 

discharge 193 

Crow  Agency  ditch  at— 
Crow  Agency.  Mont.: 

discharge 196 

Crow  Creek  near- 
Belle  Fourche,  S.  Dak.: 

description 180 

discharge 180 

Deer  Creek  in — 

Nebraska,  sec.  5,  T.  30,  R.  48: 

discharge 193 

Des  Lacs  River  at— 
Foxholm,  N.  Dak.: 

description 36-36 

discharge 36 

discharge,  monthly 37 

ga^e  heights 36 

rating  Uble 87 

Des  Moines  River  at— 
Keosauqua,  Iowa: 

description 65-66 

discharge 66 


Des  Moines  River  at—  Page. 

Keosauqua,  Iowa— Continued. 

discharge,  monthly 68 

gage  heights 66-67 

rating  Uble 67 

Des  Moines  River  drainagi^  basin- 
description  65 

Eckles  ditch  at— 
Spearflsh,  8.  Dak.: 

discharge 192 

Edgemont,  S.  Dak. 
Cheyenne  River  at: 

description 169 

disctiarge 160 

gage  heights 160 

Cottonwood  Creek  at: 

discharge 192 

Evans  ditch  at^ 
Spearflsh,  8.  Dak.: 

discharge 192 

Evans  power  flume  at— 
Hot  Springs,  8.  Dak.: 

discharge 192 

Exeter,  Mont. 

Exeter  Creek  at: 

discharge 196 

Exeter  Creek  at— 
Exeter,  Mont.: 

discharge 193 

Fairfield  Creek  in— 

Nebraska,  sec.  31,  T.  38,  R.  23: 

discharge 198 

Fall  River,  mouth  of— 
Cheyenne  River  at: 

discharge 192 

Fargo.  N.  Dak. 
Red  River  at: 

description 37-88 

discharge 38 

discharge,  monthly 40 

gage  heights 38-89 

rating  table 39 

Farmingdale  ditch  at— 
Rapid,  S.  Dak.: 

discharge J92 

Fergus  Falls,  Minn. 

Otter  Tail  River  near: 

description 43 

discharge 44 

discharge,  monthly 45 

gage  heights 44 

rating  table 45 

Figel  ditch  at— 
Rapid,  S.  Dak.: 

discharge 192 

Fort  Belknap  Agency,  Mont. 
Milk  River  at: 

discharge 193 

Fort  Belknap,  canal  near- 
Chinook,  Mont.: 

description 108 

discharge 104 

discharge,  monthly 105 

gage  heights 104 

rating  table 104 
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Fort  Custer,  Mont  Pa^e. 

Bighorn  River  at: 

description 131 

diflcbarge 181 

gage  heights 132 

Foxholm,  N.  Dak. 

Des  Lacs  River  at: 

description 35-86 

discharge 36 

discharge,  monthly 87 

gage  heights 36 

rating  table 37 

Mouse  River  near: 

description 82-33 

discharge 33 

gage  heights 38 

Gallatin  River  at— 

Logan,  Mont.: 

description 82-83 

discharge 84 

discharge,  monthly 85 

gage  heights 84 

rating  table 85 

Gasconade  River  near^ 

Arlington,  Mo.: 

description 188-189 

discharge 190 

discharge,  monthly 191 

gage  heights 190 

rating  table 191 

Giant  Springs  at— 

Great  Falls,  Mont.: 

discharge 192 

Glasgow,  Mont. 

Milk  River  at: 

discharge 193 

seepage    measurements    along   Milk 

River  between  Havre  and 102-103 

Glendive,  Mont. 

Yellowstone  River  at: 

description 123-124 

discharge 124 

discharge,  monthly 126 

gage  heights 124-125 

rating  table 125 

Grand  Forks,  N.  Dak. 

Red  River  at: 

description 40-41 

discharge 41 

discharge,  monthly 43 

gage  heights 41 

rating  table 42 

Grand  River  near— 

Seim,  8.  Dak.: 

description 155 

discharge 156 

gage  heights 156 

Grand  River  (North  Fork)  a^- 

Seim,8.  Dak.: 

d  ischarge 192 

Great  Falls,  Mont. 

Giant  Springs  at: 

discharge 192 

Missouri  River  at: 

discharge 192 


Gregg  &  Matthews  ditch  at—  Fige, 

Spearfish,  S.  Dak.: 

discharge 192 

Haggart,  N.  Dak. 

Sheyenne  River  near: 

description 4.S-16 

discharge 46 

discharge,  monthly 47 

gage  heights 46 

rating  table 47 

Harlem  Canal  near— 
Zorich,  Mont: 

description 106-107 

discharge 107 

discharge,  monthly iv^ 

gage  heights H'7 

rating  table lu^ 

Havre,  Mont. 
MUk  River  at: 

description **-*• 

discharge V- 

discharge,  monthly ^ 

gage  heights 96-)^ 

rating  table V7 

seepage  measurements  along  Milk  River 

between  Glasgow  and 1Q2-U(> 

Heart  River  near— 

Richardton,  N.  Dak.: 

description 1M 

discharge l  M 

discharge,  monthly Ii3 

gage  heights IJ2 

rating  table L'C 

Horse  Creek  at— 

Bixby  Road,  8.  Dak.: 

discharge 1« 

Hot  Springs,  8.  Dak. 

Evans  power  flume  at: 

discharge I%! 

Irrigation  ditch  near: 

discharge 19C 

Hudson  Bay  drainage  basin- 
description  19-30 

Huntley,  Mont 
Pryor  Creek  at: 

description 136-127 

discharge 1 27 

gage  heights IT, 

Indian  Agency,  Mont. 

New  Fort  Belknap  canal  at: 

discharge I'H 

Indian  Creek  near — 

Belle  Fosrche,  8.  Dak. : 

description 1  ao-1^1 

discharge IM 

gage  heights l**! 

Interior,  S.  Dak. 

White  River  near: 

description 181-1»*- 

discharge 1*- 

gage  heights 1X»-1S5 

Iowa  City,  Iowa. 
Iowa  River  at: 

description '* 

discharge * 

discharge,  monthly ol 
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Iowa  City,  Iowa.  Page. 

Iowa  River  at— Continued. 

gage  heights. 60 

rating  table 61 

Iowa  River  at— 
Iowa  City,  Iowa: 

description 59 

discharge 60 

discharge,  monthly 61 

gage  heights 60 

rating  table 61 

Iowa  River  drainage  basin — 

description 68-60 

Irrigation  ditch  near— 
Hot  Springs,  S.  Dak.: 

discharge 192 

Jefferson  River  near— 
Sappington,  Mont: 

description 86-86 

dlwhaige 86 

discharge,  monthly 88 

gage  heights 87 

ratingtable 87 

Kearney.  Wyo. 
IMney  Creek  at: 

description 188 

dischaige 139 

discharge,  monthly 140 

gage  heights 189 

ratingtable 140 

Kemper  6c  Dersey  ditch  at— 
Spearflsh,  S.  Dak.: 

discharge 192 

Kennedy  Creek  near— 
Wetzel.  Mont.: 

description 81-82 

discharge 82 

Keosaoqua.  Iowa 

Des  Moines  River  at: 

description 66-66 

discharge 66 

discharge,  monthly 68 

gage  heights 66-67 

rating  table 67 

Keya  Paha  River  at— 
Bntte,  Nebr.: 

discharge..: 193 

Kimballward,  Alberta. 
St.  Mary  canal  at: 

discharge fi3 

Knife  River  at — 

Broncho,  N.  Dak.: 

description 149-150 

discharge 160 

gage  heights 150 

Little  Bighorn  River  at— 
Crow  Agency,  Mont: 

dij>charge 193 

Little  Giant  Creek  at— 
Rapid,  S.  Dak.: 

discharge 192 

Little  Missouri  River  near— 
Alzada,  Mont: 

description 140-141 

discharge 141 

dischaige,  monthly 143 


Little  Mlnouri  River  near—  Fage. 

Alzada,  Mont.— Continued. 

gageheighu 142 

ratingtable 142 

Camp  Crook,  8.  Dak.: 

description 14»-144 

discharge 144 

discharge,  monthly 146 

gageheights 146 

rating  Uble 146 

Medora,  N.  Dak.: 

description 146-147 

dischaige 147 

discharge,  monthly 149 

gageheighu 147-148 

ratingtable 148 

Little  Muddy  River  near— 

Willipton,  N.  Dak.: 

description 114-116 

discharge 116 

discharge,  monthly 117 

gage  heights 116-116 

ratingtable 116 

Livingston,  Mont- 
Yellowstone  River  near: 

description 117 

discharge •. 118 

discharge,  monthly 119 

gageheights 118 

ratingtable 119 

Logan,  Mont— 

Gallatin  River  at: 

description 82-88 

disc  harge 84 

dischaige,  monthly 85 

gage  heights 84 

rating  table 86 

Lone  Tree  ditch  at — 

Rapid,  8.  Dak.: 

discharge 192 

McGregors  ditch  at — 

Spearflsh,  S.  Dak.: 

discharge.  .^ 192 

Madison  River  (Including  Cherry  Creek) 
near— 

Norris,  Mont.: 

description 77 

discharge 77 

discharge,  monthly 79 

gage  heights 78 

rating  table 78 

Malta,  Mont. 

Alkali  Creek  at: 

discharge 193 

Milk  River  at: 

description 98-99 

discharge 99 

discharge,  monthly 102 

gage  heights 100 

rating  table 101 

Mankato,  Minn. 

Minnesota  River  above: 

d&scription 58-54 

discharge 64 

gage  heights 54-66 
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Mann  ditch  at—  Page. 

-   Spearflsh,  S.  Dak.: 

discharge 192 

Mannhaven,  N.  Dak. 
Missouri  River  at: 

description 75 

discbarge 75 

gage  heigh ts 75 

Marias  River  near- 
Shelby,  Mont: 

description 91 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  table 92 

Matthews  &  Son  ditch  at— 
Spearflsh,  S.  Dak.: 

discharge 192 

Medora,  N.  Dak. 

Little  Missouri  River  near: 

description 146-147 

discharge 1 47 

discharge,  monthly 149 

gage  heights 147-148 

ratingtable 148 

Midland,  S.  Dak. 
Bad  River  near: 

discharge 192 

Milk  River  at— 
Chinook,  Mont.: 

discharge 193 

Coutts,  Mont.: 

discharge 193 

Fort  Belknap  Agency,  Mont.: 

discharge 1 93 

Glasgow,  Mont.: 

discharge 193 

Havre,  Mont.: 

description 95-96 

discharge 96 

discharge,  monthly 98 

gage  heights 96-97 

rating  table 97 

Malta,  Mont.: 

description 98-99 

discharge 99 

discharge,  monthly 102 

gage  heights 100 

rating  tabic 101 

Yantic,  Mont.: 

discharge 193 

Zurich,  Mont.: 

discharge 193 

Milk  River  between  Havre  and  (jIa.*igow, 
Mont.,   seepage   meaKiirements 

along 102-103 

Milk  River  (West  Fork)  at— 
Chinook,  Mont.: 

discharge 193 

Minnechaduza  Creek  at— 
Valentine,  Nebr.: 

discharge 193 

Minnesela,  S.  Dak. 

Red  Water  canal  at: 

description 17H-179 

discharge 179 

gage  heights 179 


Minnesota  River  above—  Page. 

Mankato,  Minn.: 

description ^V-M 

discharge 54 

gage  heights M-56 

Minnesota  River  drainage  basin- 
description  i^ 

Minot,  N.  Dak. 
Mouse  River  at: 

description 34 

discharge 34 

gage  heights 85 

Missouri  River  at  and  near- 
Bismarck,  N.  Dak.: 

description 76 

d  isc  haige 76 

gage  heights 76 

Cascade,  Mont.: 

description 72 

discharge 73 

dischaige,  monthly 74 

gage  heights 73 

ratingtable 74 

Great  Falls,  Mont.: 

discharge 192 

Mannhaveu,  N.  Dak.: 

description 75 

discharge 75 

gage  heights 75 

Townsend,  Mont.: 

description 69-70 

discharge 70 

discbarge,  monthly 72 

gage  heights 71 

ratingtable 71 

Missouri  River  drainage  basin- 
description  6Ji-69 

Moreau  River  at  and  near— 
Bixby,  S.  Dak.: 

description 156-157 

dischaige 167, 192 

dischaige,  monthly 159 

gage  heights 158 

rating  table 158 

Mouse  River  at  and  near— . 
Foxholm,  N.  Dak.: 

description 32-^ 

discharge 33 

gage  heights 33 

Minot  N.  Dak.: 

description 34 

(liscliarge 34 

gage  height** 85 

Murphy  ditch  at— 

Hewitt  ranch  on  Rapid  Creek: 

discharge 192 

Musselshell  River  near — 
Shuwmut,  Mont: 

description ITS 

discharge 114 

gage  heights -. 114 

Neehe,  N.  Dak. 

Pembina  River  near: 

description 51 

discharge 52 

gage  heights 52 
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New  Fort  Belknap  canal  at—  Pkge. 

Indian  Agency.  Mont.: 

diacbarge 198 

Niobrara  River  at  and  near — 
Biitle.  Nebr. : 

disrharse 198 

Valentine,  Nebr.: 

deKription 188-184 

di9Cbai;?e 184 

discbarge,  mean  daily 185 

djscbaige,  monthly 186 

gage  heights 184 

Niobrara  River  and  trlbntaries*  in — 
Nebiaska;  various  localities: 

discharge 198 

Norris,  Mont. 

Madison  Ri%'eri  including  Chenr>' Creek) 
nciar: 

description 77 

discharge 77 

discharge,  month  ly 79 

gage  heights 78 

rating  table 78 

Osage  River  at— 
Ottawa,  Kans.: 

description 187 

discharge 188 

gage  heights 188 

Ottawa,  Kan. 

0»ge  River  at: 

description 187 

discharge 188 

gage  heights 1H8 

Otter  Tail  River  near- 
Fergus  Falls,  Minn.: 

description 43 

discharge 44 

discharge,  monthly 45 

gage  heights 44 

rating  table 45 

Owl  Creek  near- 
Belle  Fourche,  S.  Dak.: 

description 178 

discharge 178 

Paradise  Valley  canal  near^ 
Chinook,  Mont.: 

description 105 

discharge 105 

discharge,  mean  daily 106 

discharge,  monthly 106 

Pembina  River  near— 
Neche,  N.Dak.: 

description 51 

discharge 52 

gage  heights 5*2 

Pine  Creek  in— 

Nebraska,  sec.  22.  T.  30,  R.  44: 

discharge: 198 

Piney  Creek  at— 
Kearney,  Wyo.:' 

description 138 

discharge 139 

diacharge,  monthly 140 

gage  heights 189 

latingUble 140 


Plum  Creek  in—  Page. 

Nebraska,  sec.  7,T.  81,  R.  28: 

discharge 198 

Pryor  Creek  at— 

Huntley,  Mont: 

description 128-127 

discharge 127 

gage  heights 127 

Rabbit  Creek  at— 

Selm  road,  8.  Dak.: 

discharge 192 

Rapid,  S.  Dak.: 

Farmingdale  ditch  at: 

dischar^re 192 

Figel  ditch  at: 

discharge 192 

Little  Grant  Creek  at: 

discharge 192 

Ix)ne  Tree  ditch  at: 

discharge 1»2 

Rapid  Creek  at: 

description 163-164 

discharge 164 

discharge,  monthly 166 

gage  heights 165 

rating  table 165-166 

St.  German  ditch  at: 

discharge 192 

Bouth  ditch  at: 

discharge 192 

Spring  Creek  near: 

description 160-161 

discharge 161 

discharge,  monthly 163 

gage  heights 161-162 

rating  table , 162 

Kapid  Creek  at— 

Creston,  S.  Dak.: 

discharge 192 

Rapid,  S.  Dak.: 

description 168-164 

discharge 164 

discbarge,  monthly 166 

gage  heights 165 

rating  table 165-166 

Red  Deer  Lake  near- 
Wood  lake,  Nebr.: 

description 186 

gage  heights 187 

Red  Lake  River  at— 

Crookston,  Minn. : 

description 48 

discharge 49 

discbarge,  monthly 50 

gage  heights 49 

rating  table 50 

Red  River  at— 

Fargo,  N.  Dak.: 

description 87-38 

discharge 38 

discharge,  monthly 40 

gage  heights .^ 38-39 

ratingtable .' 89 

Grand  Forks,  N.  Dak.: 

description 40-41 

discharge 41 
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Red  River  at--  Pa^e. 

Grand  Forks,  N.  Dak.— Continued. 

discharge,  monthly 43 

gage  heights 41 

ratlngtable 42 

Red  Water  canal  at— 

Mlnnesela,  8.  Dak.: 

description 1 7&-179 

discharge 179 

gage  heights 179 

Red  Water  River  at— 

Belle  Fourche,  8.  Dak.: 

description 172-173 

discharge 178 

discharge,  monthly 175 

gage  heights 173-174 

ratlngtable 174 

Richardton,  N.  Dak. 

Heart  River  near: 

description 151 

discharge 151 

discharge,  monthly 153 

gage  heights 152 

ratlngtable 152 

Rush  Creek  in— 

Nebraska,  sec.  32,  T.  31,  R.  42: 

discharge 193 

St.  German  ditch  at^ 

Rapid,  S.  Dak.: 

discharge 192 

St.  Mary,  Mont. 

St.  Mary  River  near: 

description 20-21 

discharge 21 

discharge,  monthly 23-24 

gage  heights 21-22 

rating  table 22 

Swiftcurrent  Creek  near: 

description 28 

discharge 29 

discbarge,  monthly 30-31 

gage  heights 29 

rating  table 30 

St.  Mary  canal  at— 

Kimballward,  Alberta: 

discharge 53 

St.  Mary  River  near— 

Cardston,  Alberta: 

description 24-25 

d  Isoharge 25 

discharge,  monthly 27 

gage  heights 25-26 

rating  table 2() 

St.  Mary,  Mont. 

description 20-21 

discharge 21 

discharge,  monthly 23-24 

gage  heights 21-22 

rating  table 22 

Salesville,  Mont.: 

West  Gallatin  River  near: 

dcNcription 79-W 

discharge 80 

discharge,  monthly 82 

gage  heightH 81 

rating  table 81 


SappingtoD,  Mont. 

Jefferson  River  near: 

description «j>->)6 

discharge «6 

discharge,  monthly »» 

gage  heights f»T 

rating  table <: 

Seepage  measurements  along  Milk  River 
between — 

Havre  and  Glasgow,  Mont lU2-Ui:: 

Seim,  S.  Dak. 

Grand  River  near: 

description 1.'^ 

discharge 156 

gage  heights l-'rfJ 

Grand  River  (North  Fork)  at: 

discharge Ift2 

Rabbit  Cieek  at: 

discharge 19l: 

Shawmut,  Mont. 

Musselshell  River  near: 

description 11;? 

discharge 114 

gage  heights in 

Shelby,  Mont. 

Marias  River  near: 

description vi 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geoixjuical  Survey, 

HYi)R(KiRAPHic  Branch, 
Washington,  /).  r.,  Ajml2G,  1905. 

Sir:  I  transmit  herewith  the  manuscript  of  Part  VIII  of  a  series  of 
twelve  papers  which  compose  the  Report  of  Progress  of  Stream  Meas- 
urement's for  the  Calendar  Year  1904.  Parts  I  to  VI  of  this  report 
contiun  the  results  of  the  data  collected  in  the  territory  east  of  Missis- 
sippi Kiver.  Parts  VII  to  XII  are  devoted  to  the  data  collected  in  the 
territory  west  of  Mississippi  River. 

The  larger  part  of  the  original  data  for  this  report  was  collected 
under  the  direction  of  district  hydrographer  M.  C.  Hinderlider,  who 
was  assi.^ted  b}'^  Messrs.  R.  I.  Meeker,  J.  C.  Stevens,  A.  J.  Parshall, 
\V.  G.  Russell,  and  F.  M.  Madden.  A  limited  amount  of  the  data 
wa.s  collected  by  other  parties  as  noted  in  the  list  of  acknowledgments. 
The  assembling  of  the  data  and  its  preparation  for  publication  were 
done  under  the  direction  of  John  C.  Hoj't,  who  has  been  assisted  by 
R.  H.  Ik)lster,  Robert  FoUausbee,  Willis  E.  Hall,  A.  H.  Ilorton, 
H.  D.  Comstock,  F.  H.  Tillinghast,  and  II.  M.  Morse. 

I  request  that  this  manuscript  be  published  as  one  of  the  series  of 

Water-Supph'  and  Irrigation  Papers. 

Very  respectfully, 

F.  H.  Newell, 

Chief  Emjineer, 
Hon.  Charles  D.  Waixtott, 

Director  United  States  Geological  Survey. 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 

FOR  THE  CALENDAR  YEAR  1904. 

I^^RT  VIII. 


By  M.  C.  H:nderlider  and  John  C.  Hoyt. 


intrc>ditc:tion. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
includes  the  colle<^tion  of  fa<-ts  concerning  and  the  study  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
inve^stigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
1S94,  which  contained  an  item  of  $12,500,  "for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Anmtal  appropriations  for  hydrographic  snrre}/s. 


Year  ending  June  30 
Year  ending  June  JiO 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30, 
Year  ending  June  30 
Year  ending  June  30 
Y^ear  ending  June  30 


1895 $12,500 

1896 25,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 

1901 100,000 

1902 100,000 

1903 , 200,000 

1904...: 200,000 

1905 200,000 

1906 200,000 
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IXTROI>UCTION. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
includes  the  collection  of  facts  concerning  and  the  study  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continuall}'  and  gradually 
extended  as  larger  funds  became  available.  The  iirst  distinctive 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
1894,  which  contained  an  item  of  $12,500,  "for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
inve,stigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections.''     (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Annual  appropriations  ft tr  hydrographic  sairveijs. 

Year  ending  June  30,  1895 $12, 500 

Year  ending  June  30,  1896 25, 000 

Year  ending  June  30,  1897 50, 000 

Year  ending  June  30,  1898 50, 000 

Year  ending  June  30,  1899 50, 000 

Year  ending  June  30,  1900 50, 000 

Year  ending  June  30,  1901 100, 000 

Year  ending  June  30,  1902 100, 000 

Year  ending  June  30,  1903 200, 000 

Year  ending  June  30,  1904  . . . : 200, 000 

Year  ending  June  30,  1905 200, 000 

Year  ending  June  30,  1906 :...  200,000 
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The  chief  feature  of  the  work  of  the  hydrographic  division  is  tli«' 
systematic  study  of  the  flow  of  the  surface  waters  and  the  condition> 
affecting  the  same.  In  this  connection  other  information  that  may  ))e 
of  use  to  the  engineer  or  others  in  hydrographic  studies,  such  a.s  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  djita. 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  tliut 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  re^sult  of  the  increased  appropriations  since  June  30,  1U02,  the 
work  has  been  largely  extended  and  thoroughly  S3-stemized.  Tli»* 
various  States  have  been  grouped  into  districts,  each  of  which  is  undtr 
the  supervision  of  a  district  hydrographer  who,  with  a  corps  of  as>i>t- 
ants,  devotes  his  whole  time  to  the  study  of  the  hydrographii* 
resources  of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Suppl}'  Paper  No. 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survey.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  impoi-tant 
streams  in  the  United  States.  With  this  in  view,  gaging  stations  ;ue 
established  at  points  where  the  data  will  be  of  greatest  comnien  iai 
value.  At  these  stations  discharge  measurements  are  taken  frori 
time  to  time  at  typical  river  stages,  and  the  daily  surface  fluctuati«< 
is  obtained  by  means  of  gage  reading.  From  these  two  factors  it  i 
possible  to  estimate  both  the  total  flow  and  it$  distribution  throu^ 
the  period  of  observation. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  tiu 
the  station  is  maintained  depend  largely  upon  the  needs  of  each  loci 
ity.  If  the  stream  is  to  be  used  for  water  power,  special  eflfort.<  a| 
made  to  obtain  information  concerning  the  low-water  flow.  If  wjit 
is  to  be  stored,  the  high  waters  are  given  special  attention.  In 
sections  certain  permanent  stations  are  maintained  for  general  stal 
tical  purposes  to  show  the  conditions  which  exist  through  long  perio 
They  also  act  as  primary  stations,  and  are  used  in  connection  w 
short  series  of  measurements  to  determine  the  flow  in  particii 
portions  of  the  dminage  basin. 

(laging  stations  are  divided  into  two  general  classes:  First,  curn 
meter  stations,  and,  second,  weir  stations.  The  former  class  is 
divided  as  to  location  into  bridge,  cable,  boat,  and  wading  stati( 
Fig.  1  shows  a  cable  station  with  car,  tag  line,  inclined  gage,  etc, 
addition  to  the  bridge,  cable,  or  boat,  the  equipment  of  a  curre 
meter  gaging  station  consists  in  a  gage  for  determining  the  ch 
fluctuations  of  the  water  surface,  l)ench  marks  to  which  the  zor 
the  gage  is  referred,  and  permanent  marks  on  the  bridge  or  a  tiigj 
line  indicating  the  points  of  measurement.     Where  the  eurrenl 
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■iwift  some  appliance,  generally  a  secondary  cable,  if*  necessary  to  hold 
the  meter  below  the  surface. 

ii&ging  stations  are  generally  located  at  bridges,  if  the  channel  con- 
ditions are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
lated, and  the  cost  of  the  equipment  is  comparatively  small.  The 
stiitions  are  lotated  as  far  as  possible  at  points  where  the  channel  U 
-traight,  both  above  and  below  the  gaging  section,  and  where  there 
lire  no  cross  currents,  l)ackwater.  or  IkiiIs.  The  bed  of  the  stream 
should  \)e  as  clear  as  possible  from  laiye  projections  and  of  a  perma- 
ni-nt  character.  The  luinks  should  be  high,  and  should  overflow  at 
high  stages  only.  At  stations  with  shifting  InhIs  more  mcAsurementx 
aiv  made,  and  special  methods  of  computing  daily  discharges  are 
employed.  Great  <-are  is  taken  in  the  sele<-tion  and  equipment  of 
gaging  stations  in  oi-der  that  the  data  may  have  the  re(]uired  degree 
of  accuracy. 

On  many  of  the  larger  rivers,  wiiere  water  power  is  developed  by 
dams,  estimates  of  flow  are  obtained  by  olwerving  the  head  on  the 


Fio.  I.— Oablesutlon.  sbowlng  leclJon  of  elver,  i'*r.  lage.  ete, 
crest  and  using  a  weir  formula.     On  the  smaller  streams  sharp-crested 
weirs  are  in  some  cases  erected. 

The  principal  instrument  used  in  stream-measurement  work  is  the 
current  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
mined. After  years  of  experience  the  Survey  has  adopted  the  Price 
current  meter  for  general  work.  This  meter,  as  is  shown  on  PI.  II, 
is  made  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
Price  has  been  largely  developed  by  the  officers  of  the  Survey,  using 
the  Price  acoustic  meter  as  a  basis. 

A  discharge  measurement  is  the  deteiTnination  of  the  quantity  of 
water  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
the  pi-oduct  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
tion of  the  cross  section,  surface  slope,  wetted  perimeter,  and  rough- 
ness of  bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the 
bed  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 

in  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  perpendicular  to  the  thread  of  the  stream  (see  iig.  1).     These  points 
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are  usually  at  regular  intervals  varying  from  2  to  20  feet,  depending 
upon  the  size  and  conditions  of  the  stream.  They  are  known  sis 
measuring  points,  and  at  them  the  observed  data,  the  velocities  and 
soundings,  are  taken.  The  perpendiculars  dropped  from  the  measur- 
ing points  divide  the  gaging  section  into  strips,  and  for  each  strip  or 
pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined 
independently;  thus  conditions  existing  in  one  part  of  the  stream  are 
not  distributed  to  parts  where  they  do  not  apply. 

The  methods  of  obtaining  velocity  with  the  current  meters  which 
are  in  general  use  may  be  grouped  into  three  classes:  Single  point, 
multiple  point,  and  integration. 

The  single-point  method  consists  in  holding  the  meter  either  at  the 
depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  depth  for 
which  the  coefficient  for  reducing  to  mean  velocity  has  been  deter- 
mined. Extensive  experiments  by  vertical  velocity -curves  show  that 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  depth. 
In  general  practice  the  threiul  of  mean  velocity  is  considered  to  be  at 
0.6  depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority 
of  the  measurements,  this  being  known  as  the  six-tenth  depth  metlKnl. 
It  is  found  by  a  large  number  of  vertical  velocity-curve  measurements 
taken  on  various  streams  and  under  various  conditions,  that  the  coeffi 
cient  for  reducing  the  velocity  obtained  at  six-tenths  depth  to  mean 
velocity  is  practically  unity,  ranging,  in  a  series  of  910  measurement- 
made  at  39  gaging  stations,  between  .94  and  1.04,  with  a  mean  forthf 
910  observations  of  1.00.  In  the  other  principal  single-point  methiHi 
the  meter  is  held  near  the  surface,  usually  1  foot  below,  or  low  enough 
to  be  out  of  the  action  of  the  wind  or  other  disturbing  influences 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducini: 
the  velocities  taken  at  the  subsurface  has  been  found  by  i-epeated 
experiments  with  vertical  velocity -curves  to  be  from  .85  to  .95,  depend 
ing  upon  the  depth  of  the  stream  and  velocity  and  channel  condition^. 
This  method  is  specially  adapted  for  flood  measurements,  or  when  thr 
velocity  is  so  great  that  the  meter  can  not  be  kept  at  0.6  depth. 

The  three  principal  multiple-point  methods  in  general  use  are:  Thi 
vertical  velocity  curve;  top  and  bottom;  and  top,  bottom,  ami  nu*i 
depth.  In  the  vertical  velocity-curve  method  a  series  of  velocitv 
determinations  are  taken  in  the  vertical  at  regular  intervals,  usualk 
from  0.5  to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  the^- 
points,  the  vertical  velocity-curve  is  produced,  which  shows  thi^ 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  Thi 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  depth 
into  the  area  bounded  by  this  mean  velocity  curve  and  the  initial  lint-. 
Owing  to  the  length  of  time  it  takes  to  make  these  measurements  the} 
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are  seldom  used  except  for  determining  coefficients  for  purposes  of 
comparison  and  for  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  from  0.6  to  1 
foot  below  the  surface  and  about  0.5  foot  above  the  bottom,  and  the 
mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
as  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
For  shallow  streams  with  comparatively  smooth  beds  good  results  are 
obtained  by  this  method.  In  the  third  multiple-point  method  the 
meter  is  held  at  mid  depth,  0.6  foot  below  the  surface,  and  0.5  foot 
above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
the  sum  of  the  top  velocity,  twice  the  mid-depth  velocity,  and  the 
bottom  velocity  by  4. 

The  vertical-integration  method  consists  in  jnoving  the  meter  at  a 
.slow^,  uniform  speed  from  the  surface  to  the  bottomland  back  again  to 
the  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
operation  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
number  of  revolutions  bv  the  number  of  seconds  taken  in  the  run. 
This  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area^  which  is  the  other  factor  for  determining  the  discharge  of 
the  stream,  depends  upon  the  stage  of  the  rive)*,  which  is  taken  on  a 
gage,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
hy  sounding.  The  soundings  are  usually  taken  at  each  measuring 
point  at  the  time  of  the  discharge  measurement,  either  by  using  the 
meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
with  permanent  beds  standard  cross  sections  are  usualh-  taken  during 
low  water.  These  sections  serve  to  check  the  soundings  which  are 
taken  at  the  time  of  the  measurements,  and  from  them  any  change 
which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
They  are  also  used  for  obtaining  the  area  for  use  in  high-water  meas- 
urement computations,  as  accurate  soundings  are  hard  to  obtain  at 
high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  the  various  points  of  measurements  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  double  strip.  The  total  discharge  and  area  are  the 
sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
>>y  dividing  the  total  discharge  by  the  total  area. 

The  volume  of  water  flowing  in  a  stream,  is  known  as  run-oflf.  In 
expressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
for  which  the  data  are  needed.     Those  used  in  this  report  are  ''  second- 
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feet,"  *'  acre-feet,"  ''  run-oflf  per  square  mile,"  and  "  run-oflF  in  depth 
in  inches,"  and  may  be  defined  as  follows: 

'*  Second-foot"  is  an  abbreviation  for  cubic  foot  per  second^  and  is 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
rate  of  1  foot  per  second. 

The  "acre-foot"  is  the  unit  of  capacity  used  in  coanection  with 
storage  for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet. 
It  is  the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot. 
There  is  a  convenient  relation  between  the  second-foot  and  the  acre- 
foot;  1  second-foot  flowing  for  twenty-four  hours  will  deliver  86,i<M» 
cubic  feet,  which  equals  1.9835  acre-feet,  or,  approximately^  *i 
acre-feet. 

The  expression  "second-feet  per  square  mile"  means  the  average 
number  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area,  on  the  assumption  that  the  run-off  is  uniformly 
distributed. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the  wator 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  rainfall,  which  quantity  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  durin.«^  tbe 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights  and  the  various  discharge  measurements,  of  which 
there  should  be  sufficient  number  to  cover  the  range  of  stage.  The 
fundamental  laws  upon  which  these  computations  are  based  are  the 
following: 

(1)  The  discharge  will  remain  constant  so  long  as  .the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  Ls  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  gradually  with, 
the  gage  heights.     (2  and  3  depend  on  1.) 

As  the  beds  of  many  streams  are  changeable,  the  problem  divide> 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent,  or  prac- 
tically permanent  beds,  and  (2)  those  of  streams  with  changeable  Ws, 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessary. 

In  determining  the  daily  discharge  of  streams  with  permanent  bed> 
the  results  of  the  discharge  measurements  are  plotted  on  cross-section 
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paper,  with  gage  heights  as  ordinatcs  and  discbarges  as  abscissas. 
Through  these  points  a  smooth  curve  is  drawn,  wbich  shows  the  dis- 
charge for  any  gage  height,  and  from  which  a  rating  table  is  prepared. 
Aside  from  plotting  the  discharge,  the  mean  velocity  and  area  deter- 
mined for  each  discharge  measurement  are  plotted.  Through  these 
points  the  curves  of  mean  velocity  and  of  area  are  drawn,  and  the 
rating  curve  is  largely  determined  by  taking  the  product  of  the  mean 
velocity  and  the  area  at  various  stages  as  determined  by  these  curves. 
These  curves  of  mean  velocity  and  area  are  of  special  value  to  determine 
the  location  of  the  rating  curve  for  stages  at  which  actual  discharge 
measurements  are  not  available  and  for  extending  the  discharge  curve 
outside  the  limits  of  the  measurements.  In  the  preparation  of  the  rating 
table  the  discharge  for  each  tenth  or  half  tenth  on  the  gage  is  found 
from  the  curve.  The  first  and  second  differences  of  these  discharges 
are  then  taken  and  adjusted  according  to  the  law  that  they  shall  either 
]ye  constant  or  increasing,  never  decreasing.  The  discharges  in  the 
table  are  then  changed  in  accordance  with  these  adjusted  differences. 
In  making  up  thastation-rating  curve  the  individual  discharge  meas- 
urements and  the  conditions  under  which  they  were  taken  are  carefully 
.studied,  in  order  that  proper  weight  shall  be  given  to  each  measure- 
ment. Rating  curves  in  general  take  the  form  of  a  parabola,  and  as  a 
luie  the  high-water  portion  of  the  curve  approaches  a  straight  line. 
For  stations  of  permanent  character  the  results  of  the  measurements 
from  ^'ear  to  year  should  be  within  5  per  cent  of  the  curve,  with  the 
exception  of  those  taken  during  high  water,  when  the  probable  error 
may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  changeable 
l)eds  is  difficult,  and  unless  frequent  discharge  measurements  are  made 
the  results  obtained  are  only  roughly  approximate.  For  streams  with 
continually  shifting  beds,  such  as  Colorado  River  and  the  Rio  Grande, 
discharge  measurements  are  made  every  two  or  three  days,  and  the 
discharges  for  the  intervening  days  are  obtained  by  interpolation, 
modified  by  the  gage  heights  for  these  days.  For  stations  with  beds 
which  shift  slowly,  or  are  only  materially  changed  during  floods, 
station-rating  curves  and  tables  can  be  prepared  for  the  periods 
between  changes,  and  satisfactory  results  can  be  obtained  with  two  or 
three  measurements  a  month,  providing  measurenients  are  taken  soon 
after  the  changes  take  place. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
special  rating  curves  and  tables  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
these  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  either  taken  by  integi^ation  in 
verticals  or  by  the  vertical  velocity -curve  method,  as  sufficient  experi- 
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ments  have  not  been  made  on  ice-covered  streams  to  determine  the 
laws  which  govern  the  position  of  the  thread  of  mean  velocnt3\ 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
Year  1904,  of  which  this  is  Part  VIII,  is  published  in  a  series  of 
twelve  Water-Supply  Papers,  Nos.  124-135,  inclusive,  under  the  fol- 
lowing subtitles: 

Part  1.  Atlantic  coast  of  New  England  drainage. 

Part  2.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainage. 

Part  3.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eastern  Gulf  of  Mexico* 
drainage. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipinicon,  Iowa,  Des  Moines,  ami  Miatiouri 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  the  (treat  Basin  drainages. 

Part  11.  The  Great  Basin  and  Pacific  Ocean  drainages  in  Califomis. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
the  larger  drainages  are,  for  convenience  in  arrangement,  .subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  ba.sed  upon  the  oKser- 
vations,  and  such  other  information  that  has  been  collected,  that  has  a 
direct  bearing  on  these  datji,  including,  as  far  as  pi-acticable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  the  following: 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  t(i 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge-measurement  table  gives  the  results  of  the  dischargi* 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  dis(?harge  in  second- 
feet. 
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The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
e5u*h  stage  of  the  river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  run-off  the  column  headed  '* Maximum" 
gives  the  mean  flow  for  the  da}"^  when  the  mean  gage  height  was  the 
Iiighest,  and  it  is  the  flo.w  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  correj^nding 
disi'barge  larger  than  given  in  this  column.  Likewise  in  the  column 
of  **  Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  '^Mean"  gives 
the  average  flow  for  each  second  during  the  month.  Upon  this  mean 
the  computations  for  the  three  remaining  columns  which  are  defined 
on  page  14  are  based. 

In  the  computations  for  the  tables  of  this  report  the' following  rules 
have  been  used  in  general: 

Fundamental  rules  for  compiUfUimi. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and 
money  is  imperative. 

2.  All  items  of  computation  should  in  general  l)e  expressed  by  at  least  two  and  by 
not  more  than  four  significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 
per  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 
should  be  rejected. 

4.  In  re<lucing  the  numl)er  of  significant  figures,  or  the  number  of  decimal  places, 

« 

hy  dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without 
changing  the  preceding  figure.     Example:  1,827.4  l)ecomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and 
increase  the  preceding  figure  by  1.     Example:  1,827.6  Ijecomes  1,828. 

(c)  W'hen  the  figure  in  the  plai-e  to  be  rejected  is  5,  and  it  is  preceded  by  an  even 
figure,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  W^hen  the  figure  in  the  place  to  Ikj  rejected  is  5,  and  it  is  preceded  by  an  odd 
fig\ire,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1 ,827.5  becomes 
1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per  cent 
error  should  seldom  be  exceeded. 

Special  rules  far  computation. 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are 
bailed  will  warrant.  No  decimals  are  to  be  used  when  the  discharge  is  over  50 
second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are 
tabulated. 
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3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
are  below  100  second-fet^t.  Between  100  and  10,000  second-feet,  the  last  fijjure  in  the 
monthly  mean  shall  be  a  sij^nificant  figure.     This  aL**o  applies  to  the  yearly  mean. 

4.  Sei'ond-feet  \)er  square  mile  and  depth  in  inches  for  the  individual  months  shall 
Ix?  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimals, 
where  the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the 
quantity  shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012; 
.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three 
significant  figures  and  at  least  two  decimal  places. 

Tho  results  of  the  stream  measurements  made  during  previous  years 
by  the  United  States  Geologicni  Survey  can  be  found  in  the  following 
Survey  publications.  A  detailed  index  of  these  reports  (1888-1908) 
is  given  in  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Kei)ort,  Part  II. 

1890.  Twelfth  Annual  Rei>ort,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Rejwrt,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Rejwrt,  Part  IV. 

1897.  Water-Supply  Papers   Nos.    15  and   16;    Nineteenth   Annual    Report, 

Part  IV. 

1898.  Water-Supply   Pai)ers  Nos.   27    and    28;    Twentieth   Annual    Report, 

Part  IV. 

1899.  Water-Supply  Papers  Nos.   Ii6  to  39,  inclusive;   Twenty-first   Annual 

ReiK)rt,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty -second  Annual 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Sui>ply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  PajHirs  Nos.  66  and  75. 

1902.  East  of  Mississipja  River,  Water-Supply  Papers  N(>8.  82  and  S3. 
West  of  Mississippi  River,'  Water-Supply  Pai)ers  Nos.  84  and  85. 

1903.  ICast  of  Mississippi  River,  Water-Supply  Pajx^rs  Nos.  97  and  98. 
AVest  of  Mississippi  River,  Water-Supply  Pai)er8  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  inclusive. 
West  of  Mississippi  River,  Water-Supply  Pa{)ers  Nos.  130  to  135,  inclusive. 

A  limited  numter  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey  or  to  members  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  may  be  had  at  prices  little  above  cast. 
Copies  of  Government  publications  are,  as  a  rule,  furnished  to  the 
public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 
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COOPERATION  Aia>  ACKNOWIiBDOMENTS. 

Most  of  the  measurements  presented  in  this  pa{)er  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrographers  or 
have  cooperated  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the 
names  of  the  resident  hydrographers  and  others  who  have  assisted  in 
furnishing  and  preparing  the  data  contained  in  this  report: 

Arkaraas, — District  hydrographer,  M.  R.  Hall.« 

Colorado. — District  and  resident  hydrographer,  M.  C.  Hinderiider,*  assisted  by 
R.  1.  Meeker,  assistant  engineer;  Oro  McDermith,  Wm.  A.  Lamb,  George  B.  Monk, 
and  L.  E.  Foster,  hydrographers;  and  Melvin  Beeson,  Thomas  K.  Brick,  Theodore 
Tobish,  and  F.  L.  Meeker,  office  assistants.  Acknowledgments  are  due  the  Denver 
and  Rio  Grande,  Colorado  and  8oathern,  Burlington  and  Missouri  River,  Union 
Pacific,  Rio  Grande  Southern,  and  Atchison,  Topeka  and  Santa  Fe  railroads  for  free 
transportation  for  hydrographers  over  their  lines. 

Kcmaas. — District  hydrographer,  M.  C  Hinderlider,  and  resident  hydrographer, 
W.  G.  Russell.  Acknowleilgments  are  due  the  Atchison,  Topeka  and  Santa  Fe, 
Union  Pacific,  Missouri,  Kansas  and  Texas,  and  Chicago,  Rock  Island  and  Pacific 
railway  companies  for  annual  passes  issued  to  Mr.  Ruseell. 

Mimofuri. — ^District  hydrographer,  E.  Johnson,  jr., «  assisted  by  F.  W.  Hanna,  assist- 
ant engineer.  Acknowledgment  should  be  made  to  the  St.  Louis  and  San  Francisco 
Railroad  for  transportation  furnished  to  Mr.  Hanna  between  St.  Louis  and  Arlington, 
Mo.,  and  to  George  B.  Mainprize  for  voluntary  observations  at  Greer  Springs, 
Greer,  Mo. 

Nebraska, — District  hydrographer,  M.  C.  Hinderlider,  and  resident  hydrographer, 
J.  C.  Stevens.  Valuable  assistance  was  rendered  by  Prof.  0.  V.  P.  Stout,  of  the  Uni- 
versity of  Nebraska,  in  the  way  of  the  free  use  by  the  reddent  hydrographer  of 
office  facilities  and  suggestions  in  the  methods  for  the  collection  of  field  data. 
Acknowledgments  are  also  due  the  Chicago,  Burlington  and  Quincy,  Chicago  and 
Northwestern,  and  Fremont,  Elkhom  and  Missouri  Valley  railroads  for  annual  ])asses 
isRied  in  favor  of  Mr.  Stevens. 

Xetv  Mexico. — ^The  hydrographic  work  in  the  northern  portion  of  this  Territory  was 
carried  on  under  the  direction  of  District  Hydrographer  M.  C.  Hinderlider,  assisted 
as  follows:  The  work  in  the  north  central  portion  was  in  charge  of  George  B.  Monk, 
asbsistant  hydrographer;  that  in  the  extreme  eastern  portion  was  in  charge  of  W.  G. 
Russell,  while  the  work  in  the  northwestern  portion  was  in  charge  of  Rol)ert  C. 
Prewitt,  field  assistant.  For  many  favors  and  courtesies  in  the  form  of  free  accommo- 
dations to  hydrographers  and  for  assistance  in  securing  records  of  flow  on  the  Mora 
River  acknowledgments  are  due  D.  C.  Duel,  Hugh  Loudon,  and  J.  J.  Baer,  of 
I^acueva,  N.  Mex.;  also  to  James  D.  Hand,  of  Las  Alamos,  N.  Mex.,  for  similar 
favors.  Transportation  in  the  form  of  an  annual  pass  was  furnished  Mr.  Monk  by 
the  Denver  and  Rio  Grande  Railroad  and  to  W.  G.  Russell  by  the  Chicago,  Rock 
Inland  and  El  Paso  Railroad.  For  the  purpose  of  collecting  data  in  New  Mexico 
liuring  the  later  part  of  the  year  an  annual  pass  over  the  Atchison,  Topeka  and 
Santa  Fe  Railway  was  issued  to  Geoige  B.  Monk,  for  which  acknowledgments  are  due. 


a  District  hydrographer  for  Arkaiuas  for  1905,  T.  U.  Taylor,  Austin,  Tex. 

fr  Office  of  district  hydrographer  for  Colorado,  Kan.saR,  Nebraska,  New  Mexico,  Oklahoma  and 
Indian  Territories,  and  Wyoming,  Chamber  of  Commerce  Building,  Denver,  Colo. 
c  Office  of  district  hydrographer  for  Minoiui,  876  Federal  Building,  Chicago,  III 
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Oklahoma  and  Indian  Terriiories. — The  hydrographic  work  in  the  southern  jiart  of 
Oklahoma  was  carried  on  under  the  direction  of  G.  H.  Matthes,  district  engineer. 
The  remainder  of  the  work  was  carried  on  under  district  hydrographer  M.  C.  Hin- 
derlider  by  resident  hydrographer,  \V.  G.  Hussell.  Acknowledjnnents  are  due  the 
Atchison,  Topeka  and  Santa  Fe,  Missouri,  Kansas  and  Texas,  and  Chicago,  Rmk 
Island  and  Pacific  railway  companies  for  annual  passes  issued  to  Mr.  Russell. 

Wyoming. — The  hydrographic  work  in  this  8tate  has  been  carried  on  under  the 
direction  of  the  district  hydrographer,  M.  G.  Hinderlider,  by  the  resident  hydn>gra- 
pher,  A.  J.  Parshall.  Acknowledgments  are  due  for  annual  passes  over  all  their 
lines  in  Wyoming  to  the  Union  Pacific,  Chicago,  Burlington  and  Quincy,  Colorado 
and  Southern,  Colorado  and  Wyoming,  and  Fremont,  Elkhorn  and  Missouri  Valley 
railroads. 

PTjATTE  IlIVER  DRAINAGE  BA8IN. 

Platte  River,  one  of  the  largest  tributaries  of  the  Missouri,  is  formed 
by  the  junction  of  North  Platte  and  South  Platte  rivers  in  Lincoln 
County,  Nebr.,  and  flows  east  into  Missouri  River  18  miles  south  of 
Omaha,  Nebr.  The  principal  tributaries  of  the  Platte  in  Nebraska 
are  Elkhorn  and  Loup  rivers.  Elkhorn  River  rises  in  the  northern 
part  of  Nebraska  and  flows  southeast  into  the  Platte  about  35  miles 
above  its  mouth.  North  Loup,  Middle  Loup,  and  South  Loup  rivers, 
with  their  tributaries,  drain  north-cent  ml  Nebraska  and  join  Platte 
River  near  Columbus,  Nebr. 

North  Platte  River  rises  in  northern  Coloiudo,  flows  north  into 
Wyoming,  and  then  east  into  Nebraska.  Sweetwater  and  Laramie 
rivers  are  its  principal  tributaries.  The  Sweetwater  joins  it  from  the 
west  in  south-central  Wyoming.  Laramie  River  rises  in  the  northern 
part  of  Colorado  and  flows  north  into  the  North  Platte  in  eastern 
Wyoming.  The  Little  Laramie  is  a  small  tributary  of  Laramie  River 
in  southern  Wyoming. 

South  Platte  River  rises  in  central  Colorado,  flows  north,  then  east 
to  its  junction  with  North  Platte  River.  Its  tributaries  are  mostly 
small  creeks.  Big  Thompson  Creek  joins  it  8  miles  south  of  Greeley, 
Colo.  St.  Vrain  Creek  joins  it  about  15  miles  south  of  (Jreeley. 
Cache  la  Poudre  River  joins  it  6  miles  east  of  Greeley.  Clear  Creek 
joins  it  about  3  miles  north  of  Denver  and  Bear  Creek  8  niile^  south 
of  Denver. 

The  following  pages  contain  the  r(^sults  of  data  collected  in  the  Platte 
River  drainage  basin  during  1904: 

NORTH   PLATTE   RIVER  NEAR  HEBRON,  COLO. 

This  station  was  established  May  13,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  below  the  junction  of  Big  Grizzly 
and  Little  Grizzly  creeks,  about  4  miles  northwest  of  Hebron,  Colo. 
A  plain  vertical  staff  gage,  graduated  to  feet  and  tenths,  is  fastened 
to  the  northeast  corner  of  the  first  pier  from  the  left  bank.  It  is  read 
once  each  day  by  J.  E.  Mallon.     Discharge  measurements  are  made 
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from  the  downstream  side  of  the  three-span  bridfre  to  which  the  gage 
is  attached,  sounding  points  being  marked  on  the  hub  rail  ever}^  4 
feet  from  zero  to  108  feet.  The  initial  point  for  soundings  is  the  inner 
face  of  the  left  abutment,  marked  zero  on  the  hub  rail  downstream 
side  of  bridge.  The  bridge  lies  in  a  curve  in  the  river  of  about  150 
feet  radius.  The  current  is  uniform  and  of  moderate  swiftne.ss.  Both 
banks  are  about  5  feet  high,  lined  with  willows,  and  are  not  liable  to 
overflow.  Below  the  bridge  the  left  bank  becomes  a  high  sandstone 
cliff.  The  bed  of  the  stream  is  composed  of  gravel,  sand,  and  small 
cobblestones.  It  is  uniform,  free  from  vegetation,  and  is  permanent. 
There  is  but  one  channel  at  all  stages,  broken  by  two  log  crib  piers. 
The  bridge  is  at  almost  right  angles  to  the  current.  Bench  mark 
No.  1  is  a  nail  driven  flush  with  the  top  of  the  cap  timber  on  the  west 
side  of  the  crib  pier  to  which  the  gage  is  fastened  just  across  the  pier 
from  the  gage.  Its  elevation  is  9.445  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  cross  cut  on  a  ledge  of  rock  in  the  cliff  on  the 
left  bank  of  the  river  about  50  feet  north  of  the  west  end  of  the  bridge 
and  marked  ^'B.  M."  Its  elevation  is  17'. 805  feet  a]x)ve  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Dvtchargf  meaguremenU  of  Xorlh  PUUte  River  near  Helyroriy  Colo.^  in  1904. 


Dftie. 

Hydrographer. 

Width. 

Aroa  of 
st'Clion. 

Mean 
velocity. 

«aRe 
heijfht. 

Feet. 
5. 15 
6.85 
6.45 
5.48 
4.37 
3.  80 
3.56 

Dis- 
charge. 

May  13 

May  26 

W.  A.  Lamb 

Feel. 
100 
85 
88 
81 
64 
52 
38 

Sfi./eet. 
289 
425 
402 

.m5 

75 
28 
32 

/Y.  per  Kc. 
1.40 
2.78 
2. 35 
1.56 
2.12 
2.36 
1.00 

Sec. -feet. 
405 

do 

1,180 

Jnne  4 

do 

946. 

Jane  27 

do 

477 

July  12 

do 

159 

Angoflt  8 

do 

66 

September  12 . . 

do 

32 
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Mean  daily  gage  height^  in  feet,  of  North  PlaUe  Hither  near  Hebron^  Colo 

[jco.  ISl. 

.,  for  1904. 

Day. 

May. 

June.      July. 

Aug.   ' 

4.00 
3.^ 
3.90 
3.90 
3.86 
S.80 

S^pt.       Oct. 

1 

6.30 
6.10 
6.45 
6.30 
6.70 
6.40 
5.30 
5.80 
6.20 
6.30 
6.50 
6.65 
6.80 
6.75 
6.60 
6.65 
6.30 
6. 15 
6.20 
6.20 
6.25 
fil.*} 

5.20 
6.20 
6.10 
4.90 
4.70 
4.60 

4.00         3.75 
3.95          !LM 

2 

3 

8.95 
3.90 
3.80 

3l70 
3.70 

4 

5 

6 

3.75          3.65 
3.75          3.  £6 

7 , 

4.56         3.80 
4.60  ,      3.80 
4.50  '      S.75 

8 

3.65 
3.65 
3.  GO 

3.H) 
3.  Mi 

1 
9 

10.    . 

4.40 
4.50 
4.35 
4.25 
4.20 
4.10 
4.10 

8.76 

3,75 
4.00 
4.50 
4.00 
4.05 
3.95 

11 

3.00          3  Hi 

12 

3.56 
3.55 

3.Tn 

13 

5.15 
6.25 
5.30 
5.40 
5.20 

14 

3.60          3.75 

3.50       a7:> 
3.45        s.r> 
3.45  \       3.71 

15 

16 

17 

4.05         4.20 
4.05  ,      4.30 
4.05        4.20 

18 

5.a'> 

3.40 
3.40 

175 

STTi 

19 

5.65 
5.95 
6.25 
6.35 

20 

4.05 
4.05 
4.05 
4.00 
4.05 
4.00 
4.00 

4.10 
4.10 
'4.10 
4.10 
4.00 
4.00 

3.45          8* 
3.45          3.» 
3.40          3.?*' 
3.40          8.^ 
3.40          3.7:. 
8.40          3-ri 
3.50          3.7»J 
3.60          3.70 
3v50  !       3  eSi 

21 

22 

23 

6.60  ,      6.80 
6.90         5.95 
7.00  '      5.60 
6.85  1      5.50 
6.70  ;      5.50 
6.20  >      5.30 
6.25  1      5.20 
6.50  '      5.20 
6.60  i-- 

24 '. 

25 

20 : 

27 

4.00         3.90 
4.00  ,      3.90 
4.20        3.90 
4.10        3.85 
4.00        SW) 

sa 

29 X... 

3.56 
S.70 

170 

S.ffi 

30 

31   

i i    5-^ 

Rating  table  for  North  Platte  River  near  Hebron,  Colo.,  from  May  IS  to  December  .^iU 

1904. 


Gage 
height. 

DiMcharge.  i 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 
Srcfmd-feet.  i 

Gage 
height. 

FM. 

Discharge. 

red. 

Second-feet. 

Fed. 

Second-ffft 

3.40 

25 

3.95 

84 

5.00 

318 

6.10 

744 

3.45 

29 

4.00 

92 

5.10 

350     1 

6.20 

792 

3. 50 

33 

4.10 

109 

5.20 

384     ' 

6.30 

W4 

3.  55 

38 

4.20 

128 

5.30 

420 

6.40 

900 

3.60 

43 

4.30 

148 

5.40 

458 

6.50 

a^xH 

3.  a5 

48" 

4.40 

168 

5.50 

498 

6.60 

1,018 

3.70 

53 

4.50 

188 

5.60 

538 

6.70 

1,082 

3.  75 

58 

4.60 

210 

5.70 

578 

6.80 

1,146 

3.80 

64 

4.70 

234 

5.  80 

618 

6.90 

1,212 

3.  a5 

70 

4.80 

260 

5.90 

658    : 

7.00 

1,280 

3.90 

77 

4.90 

288 

1     6.00 

700 

The  al)ove  table  Ih  applicable  only  for  open-channel  conditions.     It  18  liased  on  S 
discharge  measurements  made  during  HK)4,  and  is  well  defined. 


HINDERLIDER  1 
AND   HOVT.     J 


PLATTE    RIVER    DRAINAGE    BASIN. 


23 


EHimated  monUify  discharge  of  Xorlh  PhtUe  Rirernear  Heftron^  Colo,,  for  1904. 


l)is(;harge  in  Mvond-feet. 


Month. 


Mav  13-;U 

June 

July  , 

August 

September 
C  Vtober  . . , 


Maximum.      Minimum. 


TheperitMl, 


1,280 

1,146 

384 

188 
92 
64 


mi  I 

384  , 
92  I 
58  I 
25 
48 


1 

Total  in 

1 

Mean. 

1 

aere-feet. 

1 
774       1 

29,170 

738 

43,  9in 

158       j 

9,715 

90.4  1 

5,558 

43.  2  ; 

2, 571 

57.0  1 

3,5a5 

94, 430 


NORTH    PLATTK   RIVER   (nORTII    FOKK)    AT   HKSIIO,  COIX). 


This  station  was  established  May  14,  1904,  by  M.  C.  Ilinderlider. 
It  is  located  at  the  footbridge  at  Higho  post-offire,  7  miles  northwest 
of  Hebron  and  12  miles  west  of  Walden,  Colo.  A  plain,  verticiil  staff 
gage  is  spiked  to  the  southwest  face  of  the  left  abutment  on  the  down- 
stream side.  It  is  read  twice  each  day  by  Mrs.  Esther  Ifergquist. 
I)i??charge  measurements  are  made  at  low  stages  by  wading  near  the 
gage,  and  at  high  water  from  the  single-span  footbridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  driven 
into  the  walk  log  at  the  left  end  of  the  bridge.  The  channel  is 
straight  for  about  150  feet  above  and  50  feet  below  the  station,  and 
the  current  is  medium.  The  right  bank  is  about  3  feet  high  al>ove 
and  for  a  short  distance  below  the  gage,  after  which  it  rises  to  a 
height  of  about  10  feet.  The  left  bank  is  lower  than  the  right,  and 
consists  of  a  low  level  bar  graduall}"  sloping  out  Trom  the  stream  and 
covered  with  willows.  Neither  bank  overflows  except  at  very  high 
stages-  The  Ijed  of  the  stream  is  composed  of  gravel  and  small  cobble- 
stones, free  from  vegetation  and  permanent.  There  is  but  one  channel 
at  all  stages.  Bench  mark  No.  1  is  a  nail  driven  into  the  top  of  the 
ea.st  end  of  the  bottom  log  of  the  north  abutment.  It  elevation  is  1.765 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  point  on  the 
foundation  stone  under  the  northeast  corner  of  the  house  of  Charles 
I^?rgquist,  marked  '^B.  M.  U.  S.  ih  S."  Its  elevation  is  12.425  feet 
aljove  the  zero  of  the  gage. 

The  observations  at  this  station  during  1004  have  ))een  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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[so.  13L 


Discharge  meamiremenls  of  North  Platte  Rb^er  (North  Fork)  at  Higho,  Chlo.,  in  J 904. 


Date. 


May  14  « 

May  27 

June  4 , 

June  16 

June  28 

July  13 

August  9 

September  13  a, 


Hydrographer. 


Width. 


W.  A.  Lamb. 

do 

do 

do 

do 

do 

do 

do 


Feet. 
29 
29 
29 
29 
29 
35 
25 
31 


Area  of 
section. 

Mean 
velocity. 

Sq.Jeet. 

Ft.  per  sec 

24 

1.70 

66 

3.47 

51 

2.65 

60 

3.58 

51 

2.94 

51 

2.02 

37 

2.11 

32 

1.25 

Gage 
height. 

charge. 

fbrf. 

• 

1.37 

41 

2.22 

2t» 

1.92 

i:i5 

2.10 

215 

1.94 

loO 

1.80 

1 

ia3 

1.70 

7S 

1.40 

40 

"  Wading  at  different  section. 

Mean  daily  gage  height^  in  feet,  of  North  Platte  River  {North  Fork)  at  lUgho,  Colo.,h^ 

1904. 


Day. 

May. 

June. 

1.95 
1.92 
2.10 
1.88 
1.84 
1.55 
1.62 
1.95 
2.10 
1.95 
2.00 
2.06 
2. 12 
2.18 
2.05 
2.a5 
2,10 
2.02 
2.16 
2.10 
2.10 
2.10 
2.05 
2.08 
•      2.ft'i 
2.02 
2.02 
1.90 
1.85 
1.75 

July. 

1.75 
1.80 
1.85 
1.88 
1.85 

Aug. 

Sept.   '    iWX. 

1 
1 

1 
1 

1.82 
1.75 
1.72 
1.72 
1.68 

1.65 

\.iis 

2 

l.ta           IX) 

3 

1.55          1.4.^ 

4 

1.52           ll" 

5 1 

1,50          1.4l< 

6 

1.80  1      1.68 
1.90         1.68 

1.48          1.4t' 

1 
7 

1.45        i.4:> 

8 

1.92 

1.88 
1.88 
1.78 
1.82 
1.82 

1.68 
1.68 
1.62 
1.62 

i.a5 

1    70 

1.45          1.40 
1.45          l.i> 
1.45          1.4^ 

9  ! 

10 

11 ! 

1.45          l.Vi 

12 

1.40          1.4> 
1.40           l.i^ 
1.40          l.Vl 
1.35          I.tO 
1  .:v»         1.46 

13 .,                                     

14 

1.35 
1.40 
1.42 
1.45 
1.48 
1.60 
1.75 
1.85 
1.85 
1.95 
2.10 
2.10 
2. 15 
2.25 
2.08 
1.88 
1.9H 
2.00 

1.75         1.68 
\.n  '      1.68 
1.78         1.70 

15.. 

1« 

17 

^         1 

1.65          1.78  .       l.ao           1.4i 

18 

1.68 
1.72 

1.78 
1.82 
1.78 
1.80 

1.85 '     i.ao       \.^ 

1,80  i       1-32          \Ah 
1.70         1.37          1.W 
1.72  ;      1.36         1.47 
1.68  '       1.38          1.40 
!.«>  '       \  M           1..^ 

19 

20 

21 

22 

23 

24 

1.80  *       1  6n  >       1  40  1        1.40 

•25 

26 

f 
1.88 

1.8K 

1.80 

1.80 

1.82 

1.88 

1.60 
1.60 
1.60 
1.60 
1.60 
l.<iO 

1.40          1.4J 
1.40          1.*^ 
1.40          1^ 
1.40          1  »^ 
1.45,        11'^ 
1.80          1  1* 
1  J) 

27 

28 

29 

30 

31 

1.85 

1.58 

HINDEHLIDKlfl 
AND  HOYT.     J 


PLATTE    RIVER   DRAIKAQE    BABIN. 
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Kfiiing  tattle  for  North  PlaUe  Rv>er  {North  Fork)  at  Higho,   Colo.,  frmn  May  U  to 

December  SI,  2904, 


(iage 
helKht. 

DiiM>harge. 
Sec<md-/eet. 

Gage 
height. 

Dischaige. 
Stvond-ffet.  j 

Gage 
1    height. 

Ffft. 

DiM'harge. 
StroHfi-/fft. 

(iage 
height. 

Fret. 

l)Lschargi'< 

Fret. 

FeH. 

S^ond-fret. 

1.15 

27 

1.46 

46 

1.75 

90  ' 

2.00 

160 

1.20 

29 

1.50 

50 

1.80 

100 

2.10 

195     ^ 

1.25 

31 

1.55 

57 

i.a5 

115 

2.20 

2^5     ' 

1.30 

34 

1.60 

64 

1.90 

130  ' 

2.30 

280 

i.:i5 

38 

1.65 

72 

1.95 

145 

2.40 

330 

1.40 

42 

1.70 

80 

! 

t 

The  al)ove  table  is  applicable  only  for  oi)en-channel  conditions.  It  in  liasetl  ii|M)n 
H  (liKcrharge  measurements  maiie  during  1904.  It  in  well  defined  between  gage  heights 
l.ilo  feet  and  2.2  feet. 

EiA'unated  nuMlJdkf  discharge  of  North  Platte  Rirer  (North  Fork)  at  Iligho,  Colo,,  for  1904. 


Diiwharge  In  Becoml-feet. 


Month. 


Maximum.     Minimum. 


Mav  14-31 . 

Jnne 

July 

August 

Septeml>er. 
iVtober  .., 


Mean. 


ToUl  in 
acre- feet. 


257 
227 
136 
115 
100 
64 


The  pericKl 


57 


72 


61 
34 
27 


124 
159 
105 

/  /.  O 

46.9 
43.3 


4, 427 

9,461 

6,456 

4,765 

2,791 

2,662 

30,560 

NORTH    PTJITTE    RIVER    NEAR   COWDREY,  (lOIX). 

This  .station  was  established  May  10,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  wagon  bridge  about  2  miles  northwest  of  Cowdrey, 
Colo.  A  plain,  vertical,  staff  gage,  graduated  to  feet  and  tenths,  is 
spiked  to  the  northeast  corner  of  the  first  crib  pier  from  the  west  end 
of  the  bridge.  The  foot  marks  are  numbered  from  2  to  12  feet,  the 
2-f<x)t  mark  resting  on  the  bed  of  the  stream.  The  gage  is  read  twice 
c^ach  day  b^"  A.  H.  Hendrickson.  Discharge  measurements  are  made  by 
means  of  a  live-eighths  inch  steel  cable,  car,  and  tagged  wire,  located 
one-fourth  mile  below  the  bridge  to  which  the  gage  is  attached. 
Sounding  points  are  marked  every  5  feet  on  the  tagged  wire.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  near  the  left 
l>ank.  The  channel  is  straight  for  about  600  feet  above  and  900  feet 
below  the  station,  and  the  current  is  medium  at  all  stages.     The  river 
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[NO.  131. 


at  the  station  has  a  fall  of  4.22  feet  to  the  mile,  but  along  its  entire 
course  the  fall  is  much  greater.  Both  banks  are  high,  clean,  and  do 
not  overflow.  The  bed  of  the  stream  is  composed  of  coarse  gravt^l 
and  small  cobblestones,  and  is  Arm,  stable,  and  uniform.  Bench  mark 
No.  1  is  the  top  of  a  30-penny  nail  driven  flush  with  the  top  of  the  rap 
timber  on  the  north  end  of  the  right  abutment  of  the  bridge.  Its  ele- 
vation is  13.219  feet  above  gage  datum.  Bench  mark  No.  2  is  an 
iron  wagon  skein  set  in  the  right  bank  at  the  right  end  of  the  bridfJ<^ 
The  top  of  the  hub  is  2  inches  above  the  surface  of  the  ground,  the 
base  resting  on  a  stone  1  foot  below  the  surface.  A  witness  stake  is  >et 
beside  the  bench-mark  post.  The  elevation  of  bench  mark  No.  2  is 
10.890  feet  above  gage  datum.  Bench  mark  No.  3  is  on  the  hillside, 
on  the  right  side  of  river,  55  feet  southeast  of  east  end  of  foot  bridge. 
It  is  an  iron  rod  30  x  li  inches  and  has  a  V-shaped  bend  on  the  lower 
end  which  rests  on  a  solid  boulder  2^  feet  underground.  The  eleva- 
tion is  400.00  feet  above  the  gage  zero. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hiuderlider,  district  hydrographer. 

DMvarge  meamiremeni^  of  North  Platte  River  near  Cowdrey^  Colo.j  in  1904. 


Date. 


Mav  9 

May  17" 

Mav  23 

May  30 

June  7 

June  17 

June  29 

July  7 

Augusts 

August  22 

September  6  . 
September  24 


Hydrographer. 


W.  A.  Lamb. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 


Area  of 
neotioo. 


J^et. 
150 
110 
117 


M  I 


Sq.feet. 
324 
282 
395 


Mean 
vek)city. 


116 

398 

110 

310 

110 

416 

108 

312 

107 

2a5 

97 

204 

•100 

208 

92 

176 

90 

164 

Ft.  prr  KC. 
1.09 
1.71 
2.92 
2.77 

i.a5 

3. 23 
1.78 
1.70 
0.86 
0.82 
0.53 
0.49 


Gage 
height. 


Pert. 
7.95 
8.08 
8.90 

8.24 
9.05 
8.20 
8.10 
7.60 
7.66 
7.48 
7.42 


Iii^- 
eharjft . 


Str.-ff.{ 

1,Km 

1.101 

1,34"> 
4M 

i:f> 

171 


a  Cable  Ntatioii  entabli.Hhed. 
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MMh  daily  qaqe  Ktighiy  iafeet^  of  North  Platie  Rh^er  near  Ootedrepf  (hlo.,  for  1904. 


Bay. 


May. 


10. 

11. 

12. 
13. 
H. 

15. 
16. 
17; 

IH. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


7.90 
8.00 
8.00 
8.06 
8.10 
8.10 
8.02 
8.18 
8.38 
8.60 
8.70 
8.75 
9.05 
9.22 
9.  SO 
9.25 
8.95 
8.80 
8.85 
8.95 


June.     July.       Aug.      8ept.  I    Oct. 


8.90 

8.22 

7.70 

7.55 

7.48 

8.72 

8.25 

7.65 

7.68 

7.50 

8.90 

8.22 

7.62 

7.66 

7.60 

8.95 

8.10 

7.62 

7.55 

7.40 

8.60 

8.08 

7.58 

7.50 

7.40 

8.35 

8.02 

7.  GO 

7.50 

7.65 

8.20 

8.30 

7.68 

7.65 

7.70 

8.40 

8.00 

7.55 

7.52 

7.55 

8.75 

8.00 

7.62 

7.45 

7.70 

8.80 

7.90 

7.50 

7.45 

7.60 

8.78 

7.90 

7.55 

7.42 

7.50 

8.95 

7.88 

7.62 

7.80 

7.40 

9.05 

7.80 

7.65 
7.56" 

7.35 

7.40 

9.10 

7.72 

7.40 

7.40 

9.05 

7.70 

7.56 

7.38 

7.40 

9.00 

7.70 

7.65 

7.35 

7.40 

8.90 

7.65 

7.62 

7.40 

7.40 

8.90 

7.60 

7.70 

7.40 

7.40 

8.92 

7.68 

7.75 

7.35 

7.40 

8.82 

7.68 

7.70 

7.85 

7.40 

8.82 

7.70 

7.65 

7.35 

7.40 

8.75 

7.68 

7.65 

7.85 

7.40 

8.80 

7.70 

7.65 

7.40 

7.40 

8.72 

7.65 

7.62 

7.40 

7.40 

8.65 

7.75 

7.52 

7.40 

7.40 

8.50 

7.72 

7.55 

7.40 

7.40 

8.40 

7.70 

7.55 

7.40 

7.40 

8.30 

7.70 

7.60 

7.40 

7.40 

8.22 

7.75 

7.55 

7.40 

7.40 

8.22 

7.75 

7.56 

7.40 

7.40 

7.70 

7.56 

7.30 

RiUmgialtlefar  North  Platie  Rivernear  Comlrey,  Colo, ^  from  May  1^  to  DecnnlterSl,  1904. 


Ga«e 
height. 

Discharge. 

Gage 
height. 

Discharge.  | 

Gage 
height. 

Feet. 

1 

Discharge. 
Seeond-feet. 

Oage 
height. 

* 

DiHcharge. 
Seeond-feet. 

Pert. 

Seeond-feet. 

Pert. 

Second-feet. 

FeH. 

7.30 

40 

'     7.70 

208 

8.20 

540 

'     8.90 

1,172 

7.35 

55 

7.75 

238 

8.30 

622  ; 

9.00 

1,282 

7.40 

70 

7.80 

270     i 

8.40 

707     . 

1 

,     9.10 

1,400 

7.45 

88     . 

7.85 

302 

8.50 

793 

9.20 

1,523 

7.50 

108 

,     7.90 

334 

8.60 

880 

9.30 

1,650 

7.55 

130 

7.95 

366    . 

8.70 

7M 

9.40 

1,781 

7.60 

154 

8.00 

398     ' 

8.80 

1,070 

9.50 

1,916 

7.65 

180 

8.10 

466 

1 

1. 

1                    1 

' 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
13  discharge  measurements  made  during  1904.  It  is  well  defined  to  gage  height 
9  feet.    The  table  has  been  extended  above  gage  height  9  feet 
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Edimaied  morUhly  discharge  of  North  PlaUe  River  near  Cowdrey,  Colo,,  for  1904, 


Month. 


May  12-31 

June , 

Julv 

August 

September 
October  .. 


The  period 


Discharge  in  Hecond-feet. 


TotaJ  in 


Maximum. 

Minimum. 
334 

Mean. 

I    aere-feet. 

1,650 

888 

35, 231) 

1,400 

540 

1,002 

59,  tm 

622 

154 

304 

18,6i^l 

238 

108 

154 

9,4tJ9 

144 

40 

81.8 

4,jnH7 

208 

40 

89.2 

5, 4>C\ 

i:w,440 

' 

NORTH   PLATTE   RIVER   NEAR  PINKHAMPTON,  COIX). 

This  station  was  established  May  11,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  footbridge  on  Hunter's  ranch,  3  miles  northwest  of 
Pinkhampton,  Colo.  A  plain,  vertical  staff  gage,  graduated  to  feet 
and  tenths,  is  fastened  to  cantilever  arms  which  extend  out  over  the 
water  on  the  left  bank  of  the  stream,  just  above  the  footbridge.  The 
3-foot  mark  of  the  gage  rests  on  the  bed  of  the  stream.  The  gage  is 
read  twice  each  day  by  Mrs.  Glennie  Hunter.  Discharge  measure- 
ments are  made  from  the  suspension  footbridge  near  which  the  gage 
is  placed.  The  bridge  is  marked  every  5  feet  up  to  160  feet.  The  ini- 
tial point  for  soundings  is  the  top  of  the  left  bank  beneath  the  bridge, 
marked  zero  with  a  tin  tag  fastened  to  the  bridge.  The  channel  i^i 
straight  for  about  600  feet  above  and  one-fourth  mile  below  the  sta- 
tion, and  the  current  is  medium  and  uniform.  The  right  bank  is  low. 
lined  with  bushes,  and  is  not  liable  to  overflow.  The  left  bank  i.*<  about 
5  feet  high,  lined  with  willows,  and  seldom  overflows.  The  bed  of  the 
stream  is  composed  of  cobblestones,  some  silt,  and  a  few  small  l>owl- 
ders.  It  is  uniform,  free  from  vegetation,  and  permanent.  Bench 
mark  No*  1  is  a  SO-penn}"  nail  driven  into  the  west  root  of  a  24r-ineb 
Cottonwood  tree  standing  on  the  brow  of  the  hill,  about  75  feet  east  of 
the  east  end  of  the  )>ridge.  Its  elevation  is  16.492  feet  al)ove  the  gage 
datum.  Bench  mark  No.  2  is  a  nail  driven  into  the  top  of  post  on  the 
left  bank,  to  which  the  gage  is  fastened.  Its  elevation  is  11.262  feel 
above  gage  datum.  Bench  mark  No.  3  is  the  top  of  a  wrought-iron 
rod,  30  inches  long  and  li  inches  in  diameter,  the  lower  end  of  which 
rests  upon  a  large  towlder  2.5  feet  underground,  55  feet  southeaNt  of 
the  right  end  of  the  bridge.  Its  elevation  is  14.00  feet  above  gajre 
datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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IHfchnrge  meamtremenU  of  North  Platte  River  near  Pinkhamptofiy  (hlo.,  in  1904* 


Date. 


HydFognpher. 


May  11 VV.  A.  Lamb. 

May  23 do 

May:n do 

June  6 do 


Auj?u8t4 

S*»ptember  5 . . 
S.»pteuiber  25  . . ' do 


.do 
do 


Width. 

Feet, 
125 
138 
138 
137 
108 
101 
99 


Area  of 
flection. 


Mean 
velocity. 


G 
heijT 


age 

iRht. 


DiK- 

chargc. 


►**/•  Af '•    ^'  P^  ^^- ' 


326 
480 
5;i5 
479 
277 
247 
214 


1.29 

2.66 

3.04 

2.47 

.88 

.75 

.56 


I 


F'et. 
4.92 
5.98 
6.25 
5.91 
4.55 
4.40 
4.19 


Src.fed. 

420 

1,275 

1,624 

1,184 

244 

187 

121 


MftJH  liaihj  gatjf  height y  in  feet,  of  Xorth  PlcUU  River  near  Pinkhampton^  Colo.y  for  J 904. 


Day. 

May. 

June. 

July. 

5.60 
5.70 

5.45 
5.40 
6.50 
5.40 
5.35 
5.20 
5.10 
5.06 
5.00 
4.92 

4.  as 

4.80 
4.75 
4.70 
4.70 
4.70 
4.75 
4.70 
4.70 
4.80 
4.75 
4.70 
4.70 
4.70 
4.72 
4.80 
4.80 

Aug. 

Sept. 

4.45 
4.55 
4.60 

4.25 
4.25 
4.20 
•    4.20 
4.15 
4.10 
.4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.-20 
4.15 
4.10 
4.20 
4.20 
4.20 
4.25 

Oct. 

_ 

4.90 
4.30 
4.20 
4.20 
4.20 
4.10 
4.10 
4.10 
4.10 
4.15 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.25 
4.20 
4.25 
4.20 

Nov. 

1 

6.30 
6.10 
6.30 
6.70 
6.40 
5.96 
5.75 
5.70 
6.20 
6.20 
6.25 
6.45 
6.50 
6.50 
6.60 
6.50 
6.45 
6.40 

6.25 
6.20 
6. 15 
6.22 
6.10 
6.10 
5.95 
5. 75 
5.65 
5.55 
5.45 

4.70 
4.^2 
4.55 
4.  SO 
4.50 
4.50 
4.50 
4.40 
4.40 
4.40 
4.40 

4.ro 

4.45 
4.40 
4.40 
4.50 
4.65 
4.80 
4.80 
4.70 
4.60 
4.&S 
4.58 
4. 45 
4.  iO 
4.42 
4.42 
4.40 
4.40 
4.40 
4.  45 

4.18 

■>                                                                         ' 

4.10 

3...                                                                           

4  10 

1 

4.10 

.s ..                                    

4.10 

6 - 

4.10 

1 .... 

4.10 

S 1 

4.10 

9 

4.10 

10 

11 

u 

13 

14 

• 

i:» 

4.90 
4.95 
5.00 
5.05 
5.10 
5. 15 
5.20 
5. 15 
5.25 
5.»'> 
5.60 
5.80 
5.95 
6.10 
6.50 
6.75 
6.80 
6.60 
6.50 
6.10 
6. 15 

16 

17 

IS 

19 .     . 

a» 

-•1 

•r\ 

'21 

2ft 

26 

27 

•A 

•a 
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Rating  table  for  North  Platte  River  Jiear  Pinkhamptor    Colo.,  from  May  11  to  December 

SI,  1904' 


Gage 
height. 

Discharge. 

Gage 
;    height. 

Discharge. 

Gage 
height. 

Disc^harge. 

Gage 
nelght. 

Discharge. 

1 

Second-feeL* 

/brt. 

Seeandr/eeL 

FM. 

SeeoHd-feeL 

ifel 

a&eomd-/&t. 

4.10 

100 

1     4.50 

224 

5.30 

666 

6.10 

1,416 

;     4.15 

112 

4.60 

265 

5.40 

741 

6.20 

1,543 

4.20 

125 

4.70 

310     ' 

5.50 

821 

6.30 

1,684 

4.25 

139 

4.80 

359 

5.60 

906 

6.40 

1,837 

4.30 

154 

4.90 

412 

1 

5.70 

995 

6.50 

2,000    , 

4.35 

170 

6.00 

469 

5.80 

1,090 

6.60 

2,170 

4.40 

187 

5.10 

530 

5.90 

1,192 

6.70 

2,350    1 

4.45 

2a5 

1 

'     5.20 

595 

6.00 

1,300 

6.80 

2,540 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  Ijased  upon 
7  discharge  measurements  made  during  1904.  It  is  well  defined  to  gage  height  6.:^ 
feet.    The  table  has  been  extended  above  gage  height  6.25  feet 

Estimated  monthly  discharge  of  North  Platte  River  near  Pinkhampton,  (Mo.,  for  lif04. 


Month. 


May  11-31.... 

June 

July 

August 

.  September 

OctolKr 

November  1-9 


Maximum. 


Dischaige  in  second-feet. 

Minimum.  '      Mean. 


2,540 
2,350 
995 
359 
265 
154 
120 


Total  in 
acre- feet. 


The  period 


412 
780 
310 
187 
100 
100 
100 


1,148 
1,547 
499 
231 
144 
133 
102 


47,  K20 
92,0n0 

30,6>S0 

14,2110 

8,5«9 
8,  ITS 
1,821 


203,  'Mt\ 


NORTH   PLATTE   RIVER   AT   SARATOGA,  VfYO, 

This  station  was  established  June  9,  1903,  by  A.  J.  Parshall.  The 
gage  consists  of  a  flexible  Gurley  rod  fastened  securely  to  a  3  by  6 
inch  timber,  spiked  and  braced  to  the  crib  work  at  the  northeast  cor- 
ner of  Harry  KuykendaFs  residence,  100  yards  below  the  bridge,  on 
the  left  bank  of  the  river.  The  gage  is  read  twice  each  day  by  J.  M. 
Sterrett.  Discharge  measurements  are  made  from  the  county  bridge, 
a  two-span  steel  structure  connecting  East  and  West  Saratoga.  The 
initial  point  for  soundings  is  on  the  east  end  of  the  bridge,  at  the 
pier.  The  channel  is  straight  for  500  feet  above  and  4(X)  feet  below 
the  station.     The  current  has  a  measurable  velocity  at  all  stages.     The 
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left  bank  is  high,  but-overflows  at  a  gage  height  of  7  feet.  The  right 
l)ank  overflow.s  only  at  extreme  high  water.  The  river  has  a  perma- 
nent bed  of  cobblestone  and  gravel.  There  is  but  one  channel,  broken 
by  the  center  pier  of  the  bridge.  Bench  mark  No.  1  is  a  cross  on  the 
south  side  of  the  southwest  pier  at  the  bottom  of  the  top  section.  Its 
elevation  is  10.70  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
i8  a  spike  driven  in  a  cottonwood  tree  standing  about  30  feet  north- 
west of  the  gage.  Its  elevation  is  9.84  feet  above  the  zero  of  the  gage. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 

IXschanje  meatturemerUs  of  North  Platte  River  at  Saratoga^  Wyo.,  in  1904- 


Date. 


Hydrogapher. 


Width. 


Man-h  15 A.  J.  Parshall , 

April  9 ; do 

April  12 J.  M.  Sterrett . 

April  15 do 


Mav  11 

Mav  18 

Mav  20 

Mav  23 

May  26 1 do 

Auj»ust  10 

AiiffUirt  25 


do 
do 
do 
do 


A.  J.  Parshall. 
....do 


St'ptember  20  « do 


Feet. 
215 
215 
225 
234 
240 
246 
249 
250 
250 
208 
210 
130 


Area  of 
Hection. 


Mean     .     Gaxe 
velocity,     height. 


Dis- 
charge. 


Sq./eet. 

574 

521 

670 

773 

891 

986 

1,113 

1,237 

1,364 

474 

475 

129 


Ft, 


per  sec 
1.06 
1.12 
2.02 
2.76 
3.22 
4.17 
5.14  i 
5.86 

.6.27 

.76 

.87 

1.84 


Fed. 
2.05 
2.05 
2.65 
3.10 
3.60 
4.10 
4.55 
5.10 
5.60 
1.80 
1.90 
1.53 


^f.-fect. 

607 

587 

1,351 

2, 132 

2,872 

4,116 

5,718 

7,251 

8,551 

359 

412 

238 


a  Wading  one-foarth  mile  below  station. 
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Mean  daily  gage  height,  in  feet,  of  North  Platle  River  at  Saratoga,  Wgo. ,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

•i.01 

Apr. 

1.98 
1.95 
2.12 
2.12 
2.25 
2.35 
2.28 
2.18 
2.10 
2. 12 
2.32 
2.60 
2.82 
2.98 
3.15 
3.18 
3.10 
3.15 
3.25 
3.32 
3.45 
3.32 
3.15 
3.00 
2.90 
2.88 
2.98 
3.15 
3.35 
3.28 
....... 

May. 

3.25 
3.30 
3.32 
3.35 
3.28 
3.28 
3.42 
3.32 
3.38 
3.40 
3.60 
3.62 
3.58 
3.68 
3.75 
3.90 
3.88 
4.02 
4.18 
4.50 
4.72 
4.78 
5.00 
5.18 
5.42 
6.48 
5.20 
6.05 
4.90 
4.88 
4.95 

June. 

4.82 
4.80 
4.75 
4.75 
4.52 
4.30 
4.18 
4.40 
4.72 
4.65 
4.78 
4.88 
4.96 
5.00 
4.92 
4.88 
4.80 
4.65 
4.58 
4. 52 
4.42 
4.40 
4.32 
4.28 
4.10 
3.95 
3.82 
3.68 
3.60 
3.50 



July. 

3.45 
3.48 
3.48 
3.42 
3.32 
3.20 
3.30 
3.10 
3.08 
2.98 
2.88 
2.78 
2.70 
2.65 
2.55 
2.45 
2.42 
2.38 
2.3'.» 
2.28 
2.30 
2.30 
2. 22 
2.22 
2.86 
2.32 
2.22 
2.12 
2.18 
2.20 
2.20 

Aug. 

2.18 
2.08 
2.02 
1.95 
1.95 
1.90 
1.88 
1.82 
1.80 
1.80 
1.82 
1.95 
2.00 
2.02 
2.00 
2.00 
2.00 
2.3*.> 
2.28 
2.18 
2.08 
2.02 
2.00 
2.00 
1.98 
1.90 
1.92 
1.95 
1.95 
1.95 
2.00 

Sept. 

2.10 
2.08 
2.05 
2.02 
1.95 
1.88 
1.82 
1.78 
1.72 
1.70 
1.70 
■    1.65 
'    1.65 
1.60 
1.60 
1.60 
1.58 
1.55 
1.52 
1.52 
1.60 
l.«) 
1.60 
1.68 
1.70 
1.70 
1.70 
1.65 
1.70 
1.82 

Oct. 

Nov. 

1.72 
l.«H 

1.65 

1.68 

1.60 

l.G^ 

1.60 

1.55 

1.5H  ' 

I.  AS 

1.4U 

1.40, 

1.52 

1.65 

i.&i; 

1.68 
1.70  1 
1.70' 
1,T2  , 
1.50  |. 
1.6.1 
1.5H   . 
1.60 
1.50   . 
1.60  . 
1.45  . 
1.5S   . 
1,65   . 
1.50  '. 
1.5^  . 

Dei. 

1 

1.72 
1. 74 
1.78 

l.J« 
1.88 
1.80 
1.78 
1.72 
1.70 
1.70 
1.70 
1.72 
1.82 
1.82 
1.85 
1.88 
1.92 
1.90 
1.88 
1.88 
1.90 
1.88 
1.85 
1.S8 
1.85 
1.88 
1.S5 
1.82 
1.78 
1.78 
1.75 
1.75 
1.78 
1.75 

l.l> 

2 

1     1.98 

l.fi-: 

3 

1.94 
1.98 
1.92 
1.98 
2.00 
2.28 
2.32 
2.10 
2.30 
2.35 
2. 12 
2.15 
2.08 
2.00 
2.02 
2.15 
2.20 
2.30 
2.12 
2.2'.> 
2.22 
2.20 
2.08 
2.00 
2.00 
2.00 
1.98 
2.00 

1.4i 

4 

1.82    

lil 

5 

1.78 
1.74 
1.70 

l.Vi 

6 

I.IJ 

7 

1  ;«^ 

8 

1.65    - 

!..=« 

9 

1.60 
1.83 
1.67 
1.74 

1  d' 

10 

\  '* 

11 

12 

13 

1.80    

1.76  ' 

14 

15 

1.74 
1.71 
1.65 

16 

17 

18 

1.67    

1.70    

19 

20 

1.65 
1.73 
1.76 
1.80 
1.76 

21 

22 

23 

24 

25 

•"  ,---  — . 
1.80  i 

26 

1.83 
1.84 
1.82 
1.85 
1.88 
1.90 

(«) 

27 

28 

29 

30 

31 

1          ' 
1.96 

a  Kiver  free  from  Ice. 
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Rating  tahfe  for  North  PUUte  Rii'er  at  Saratoga^  Hyo.,  from  January  I  to  December  .f/, 

1904^ 


heifrnt. 


Frrl. 

1.30 

1.35 

1.40 

1.45 

1.50 

1.60 

1.70 

1.80 

1.90 

2.00 

2.10 

2.20 


Discharge. 

SeroTtd-fcet, 
165 
180 
195 
210 
225 
260 
3a5 
360 
425 
500 
585 
680 


height. 


Feet. 
2.% 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 

3.:» 


DiHchaixc. 


helX.   '  J^i'^harirc. 


I 


Second-fret. 
780 
890 
1,010 
1,140 
1,280 
1,430 
1,590 
1,760 
1,940 
2,120 
2,3a5 


Fret. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4:00 
4.10 
4.20 
4.30 
4.40 


I  Sccomi-fcet, 
I  2,500 
2,710 
2,935 
3,170 
3,416 
3,670 
3, 9:55 
4,220 
4,520 
4, 825 
5,135 


height. 


Ffet. 
4.50 
4.60 
4.70 
4.80 
4.90 
6.00 
5.10 
6.20 
6.30 
6.40 
5.50 


Diftcharge. 

Saxmdr/eel, 
5,445 
5,760 
6,080 
6,400 
6,720 
7,040 
7,360 
7,680 
8,010 
8,340 
8,670 


The  above  table  Ih  applicable  only  for  open-channel  con<lition8.     It 
ili«charge  measurements  made  during  1903  and  1904,  and  is  fairly  well 


ifl  based  upon 
defined. 


Esftimated  montfUy  discharge  of  North  Platte  Rirer  at  Saraioga,  Wyo.,for  1.904. 


Month. 


Maximum 


Discharge  In  second  feet. 

Minimum.  •      Mean. 


January'^ 

March 

April 

May 

June , 

Julv 

August 

September 

October 

November 

December  1-10. 


425 

260 

835 

439 

2,600 

460 

8,604 

2, 210 

7,040 

2,710 

2, 666 

603 

802 

360 

585 

231 

484 

3a5 

315 

195 

268 

171 

The  period 


336 

588 

1,480 

4,487 

5,385 

1,340 

499 

-    332 

375 

259 

216 


Total  in 
acre-feet. 


20,660 

36, 160 

88, 070 

295,900 

320, 400 

82,390 

30,680 

19,  760 

23,0^)0 

15, 410 

4,284 

936,800 


alee  oonditioDs  uncertain  during  Jonuaiy. 
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,tf«iii  dail<i  gnge  lieiglil,  in  /eel,  of  Xorlli  I'lallc  Hia:r  at  Sanibign,  Wiio,,f'ir  191)4. 


J 

r 

,* 

M„. 

Apr. 

M.>-. 

jun.: 

July. 

Aiig. 

Sept. 

Oct. 

NO. 

On: 

~T^]~j~2^i 

'i.9e 

a.2s 

..« 

3.46 

'2.1." 

2.10 

1.98 

1.72         11. 

2.08 

TO 

l.M 

3.32 

1.75 

2.02 

2.0s 

i.m 

1.65  1     1-41 

W 

l.W 

2.12 

8.35 

8.42 

1.95 

2.02 

178 

1.68     i.a^ 

2.W 

),5.> 

3.3'2 

1-9.1 

1.9.1 

1.72 

71 

1. 98 

2.35 

3.28 

1.30 

3.20 

1.90 

i.ss 

1.70 

1.65         1.4-i 

3.42 

i.K 

1.82 

1.60        US' 

«. 

3.82 

t40 

1..15       l.cO 

W 

2.S2 

2.10 

3.88 

4  Tl 

3.0« 

1.80 

1.72 

1,.1H        1.6:; 

3.40 

4.65 

2-9B 

1.30 

LW 

2.32 

1.70 

74 

2  11 

2.60 

3.H2 

4.W 

2.7S 

1.95 

1.65 

I.S,1 

1.40:.. 

do 

2.12 

2.!S2 

3.58 

4.W 

2.70 

2.00 

1.65 

1-mJ 

76 

■iia 

2.9K 

5.00 

2.rn 

2.02 

l.fiO 

1.92 

2,08 

3.15 

3.7S 

4.92 

2.  .15 

2.00 

1.60 

1.90 

1.02    

71 

2.00 

3.18 

3.90 

4.88 

2.45 

2.00 

1.60 

1.88 

1.68 

ea 

4.  NO 

2.42 

67 

2.15 

3.1.1 

4.65 

2.3« 

2.32 

1.5,1 

l.» 

1.30 

70 

2.M 

3.2S 

4.18 

4.68 

2.32 

2.2S 

1.52 

1.88 

1,72 

3.  32 

4.62 

1,85 

73 

3.4.1 

1.42 

2.80 

1.60 

1.6.1* 

1 

;e 

2.22 

3.S2 

4.J8 

2.3U 

1.60 

1.S5 

1  .18 

§0 

3.15 

5.00 

1" 

2.22 

2.00 

1.60 

l.«>| 

76 

2.20 

3.00 

5.18 

4.2H 

2.22 

l.«H 

1.85 

1  .10' 

w 

2.ea 

i.lO 

2.35 

1.70 

i!mC"'" 

2.88 

S.95 

2.M 

1.70 

1.78 

1.45    

HI 

2.00 

2.9S 

S.20 

3.82 

■1.2i 

1.B2 

1.70 

1.78 

l.SK    

3.15 

6.01 

1.9.1 

1.65 

1.75 

1.65' 

tb 

("1 

1.9t> 

3.85 

S.60 

2.1H 

l.»1 

1.70 

].T5 

1.60  ■ 

2.00 

3,211 

2.20 

90 

4.9.1 

2.20 

2.00 

1.75 

PlATTE    RIVER    DRAINAGE    BAHIN.  33 

Rtiling  taUr  Jor  North  PtalU  Kifer  (il  SnToivg-i,  ll'i/r,.,  from  Jamiory  1  In  DftmUr  31, 


he'SSfl. 


Frrt. 

limanl-Sm. 

nrt. 

2.  W 

780 

3.40 

2.40 

»tlO 

3.50 

2.50 

1,010 

3.60 

2.60 

1,140 

3.70 

2.70 

1,280 

3.  SO 

2.80 

i,4;{0 

3.iK) 

2.  HO 

1,5«0 

4.00 

3.00 

1,760 

4.10 

3.10 

I.WO 

4.2I) 

3.20 

2,120 

4.30 

3.;» 

2,  ate 

4.40 

h',:,^,.      l>lM-h»rgc. 


4.60 

5,760 

4.70 

6,080 

4.80 

6,400 

4.90 

6,720 

6.00 

7,040 

6.10 

7,:t60 

6.20 

7,680 

5.30 

8,010 

6.40 

8,340 

5.50 

8,670 

Th«  above  table  ih  appli 
iliM-l large  iiieasiirenientH  in 


able  only  for  open-obaiincl  L-nnditioni'.     It  in  based  upon 
t<le  <lurinK  ItXKt  and  lOOl,  and  is  fairly  well  defined. 


Erliattard  moalblij  dStfhiinjf  of  Xurlh  PUUU  Hirer  nl  Sunilogn,  Wijo.,/tir  iao4. 


'  Dlwharfic  Inwi'D 

I  M>i<miiDi. :  MInlmDiTi 


1,4N0 

88,070 

4,487 

296,900 

5,386 

:J20,400 

1,340 

82,  3(10 

WM 

30,tiR0 

:W2 

1H,7«0 

375 

23,060 

26S 

15, 410 

216 

I     ..^ 



\                   \ 
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NORTH   PLATTE   RIVER  AT    ALCOVA,  WYO. 

This  station  was  established  February  19, 1904,  by  John  E.  Field.  It 
is  located  at  the  highway  bridge  1,(X)0  feet  southwest  of  the  post-office 
at  Alcova,  W^'o.  There  are  no  running  tributaries  entering  the  river  in 
this  vicinity.  The  gage  is  a  2  by  6  inch  plank  nailed  to  the  northeast 
corner  of  the  crib  pier  supporting  the  center  of  the  bridge.  The  ^age 
is  read  twice  a  day  by  A.  F.  Hollebaugh,  the  postmaster.  Mea.sure- 
ments  are  made  f roih  the  downstream  side  of  the  bridge  to  w^hich  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  north  end  of 
the  downstream  hand  rail.  The  channel  is  straight  for  1,5(K)  feet 
above  and  800  feet  below  the  station.  The  current  is  swift  in  the 
center  and  sluggish  near  the  banks.  Both  banks  are  high,  dean,  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  rockv,  covered  with 
small  bowlders,  and  is  permanent.  The  river  is  divided  by  the  bridge 
piers  into  ten  channels  at  low  water  and  thirteen  channels  at  high  water. 
The  bottom  at  the  measuring  section  is  rough  and  uneven,  and  this 
may  affect  the  accuracy  somewhat.  The  ])ench  mark  is  a  standard 
United  States  (Jeologiail  Surve}^  iron  post  located  at  the  west  cpiarter 
corner  of  sec.  19,  T.  80  N.,  R.  82  W.  It  is  about  1,000  feet  due  north 
of  the  post-otBce.  Its  elevation  is  5,366  feet  above  sea  level  and  36.67 
feet  above  the  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 


Discharge  rneiufurements  of  North  Platte  River  at  Akoray  TI'vo.,  /;*  1904- 


Date. 


Hydrographer. 


May  1 >  J.E.  Field 

June  5 do 

June  10 E.  C.  Woodward 

June  20 do 

June  20 !  J.  E.  Field 


July  17 


do 


Width. 

Feet. 
270 
278 
279  ' 
288 
280 
210  ' 


Area  of 
section. 


Mean 
VL'lt>cily. 


I 

I     CJaife 
hoijrht. 


S(j.  frd.   j  Ft.  ;mt  sec. 
1,11(5  i      2.»() 


1,487 
1,401 
1,471 
1,435 
(542 


5.  25 
4.78 
5.51 
5.2(5 
2.02 


Fai. 
7.20 
9. 50 
9.00 
9.  45 
9.10 
5.55 


l>i.H- 
chiir>rt* 


Src.-/(c1. 
3,  'SOS 
7,  N)2 
(>,  65W 
8,112 

7,r>w 

1,:5<H) 


MINI>RRLIDE]t~1 
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3/en»  (iai7i/  gage  lieight,  in  feci,  of  North  Platte  River  at 

.{Icoray 

M/zo., 

for  1904. 

Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

Aug. 

Sopt. 

Oct.        Nov. 

1 

1.. 

4.98 

4.95 

7.20 

9.60 

7.30 

4.80  ; 

4.50 

4.18' 

4.40 

•J.. 

5.30 
6.1H 
4.95  ' 
4.95, 

4.98 

4.88 
4.88 
4.90 

7.12 
7.15 
7.25 
7.25 

9.55 
9.50 
9. 45 
9.45 

7.30 
7.30 
7.20 
7.32 

4.80  I 
4.80 
4. 75 
4.70 

4.r.o 

4. 55 
4.70 
4.62 

4. '20  ' 
4. '25 
4. 45 
4.40 

4.40 

3 

4.40 

4 

4.38 

5.. 

4.32 

6.. 

4.90 

4.92  1 

7.30 

9.20 

7.30  . 

4.65 

5.58 

4.35  ' 

4.28 

f  .  . 

5.02  j 
5.00 

5. 10 
5.30 

7.38 
7.39 

8.  80 
S.  55 

6. 95 
6.86 

4.58 
4.50 

4.50 
4.18 

4.20  , 

4.25 

S.. 

4.25 

9.. 

4.9J 

5.  15 

7. 52 

8.  55 

6. 78 

4.50  ' 

4.:J8 

4. 20 

4.20 

10-. 

5.00 

1 

5.:%) 

7.55 

9.20 

6.6.-. 

4. 42 

4.30 

4.20 

4. -20 

11.. 

5.3H 

5.20 

7.38 

9.  '25 

6.40 

4.40 

1.22 

4.20 

4.05 

12.. 

5. 52 

5. 05 

7.40 

9. 50 

6.  '25 

4.40  1 

4.20 

1.20 

3.85 

13.. 

5.22 

5.08 

7. 65 

9. 50 

6.10 

4.40 

4.  IS 

4.45 

3.65 

14.. 

5.32 

5.65  ' 

7.75 

9.  &') 

5.95 

4.35' 

4.10 

4.50 

3.45 

l.'r 

5.45 
5.2H 

6.05 
6.35 

7.90 
7.80 

9.70 
9. 65 

5. 80 
5.?2 

4.  as 

4..->8 

4.10 
4.02 

4.50 
4.50 

3.40 

16- . 

3.45 

17.. 

5.18 
5. 15  1 
5.  a*) 

6.18 
6.45  ' 
6.40 

8.05 
8. 15 
8. 52 

9. 55 
9.40 
9.20 

5.60  ' 
5. 45 
5. 35 

4.62  ' 

4.70 

4.70 

4.00 
4.00 
3.92 

4.50 
4.50 
4.50 

3. 55 

IS 

3. 75 

19-. 

3.90 

•31.. 

5.Q2 

6.52 

9.18 

9.10 

5.30 

4.78 

3.85 

1.50    ... 

21.. 

4.20 

5.a5 

6.iys 

9.15 

9.05 

5.18 

4.98 

3.80 

4.50    ... 

'»*» 

4.25 
4.2r) 

5.15 
5.15  , 

6.92 
6.95  ' 

9.50 
9.60 

8.8/. 
8.75 

5.a5 
5. 00 

4.88  i 
4. 75 

3.88 
3.8X 

4.50    ... 
4.50    ... 

■2U.. 

^  1 . . 

4.40 

5.20 

6.90 

9.88 

8.60 

5.00 

4.62 

3.90 

4.72    ... 

■'5 

4.r>-> 

4.65 

.  5. 02 

4.S8 

6.75 
6.55 

10.35 
10.60 

8  45 
8.30 

4. 95 
5.00 

4.5s 
4.5(J 

3.90 
3.92 

4.72    ... 
4.50    ... 

21... 

?7 

4.95 
5.30 

4.65 
4.70 

6.35 
6.:i5  1 

10. 85 
10.50 

8.05 
7.80 

4.90 
4.90 

4.50 

• 

4.58 

3.90 
3.  U5 

4.50    ... 
4.50    ... 

2S.. 

•.»9 

5.10 

5.08 
5.12 

6.48 
6.92 

10.20 
9,80 

7.45 
7.30 

5.00 
4.90 

4.(U>  1 

4.45 

1 

4.05 
4.08 

4.50    ... 
4.68    ... 

:<0.. 

31.. 

4.95    . 

9. 45 

4.80 

4.45    . 

4.40    ... 

NORTH   PLATTE    RIVER   NEAR   GUERNSEY,  WY'O. 

This  station  was  established  June  14,  19(K),  by  A.  J.  Parsliall.  It 
is  located  at  the  count}'  bridge  about  a  half  mile  northwest  of  Guern- 
sey. The  bridge  has  eight  piers,  the  sides  are  planked,  and  there  is 
uniform  flow  under  each  span.  The  rod  originally  consisted  of  a  4  by 
4  inch  scantling  12  feet  long  firmly  attached  to  one  of  the  piers  of  the 
bridge.  As  the  station  was  to  be  a  temporary  one,  a  metallic  tape, 
divided  into  feet  and  tenths,  was  securely  fastened  to  the  rod. 

It  was  found  that  considerable  in'^onvenience  was  caused  by  sand 
accumulating  about  the  rod  as  the  high  water  subsided.  With  the 
opening  of  the  season  of  11>()2  a  new  rod  was  pla(»ed  al)out  200  feet 
above  the  first  location.  It  was  fastened  to  one  of  the  piers  of  the 
railroad  bridge,  and  was  placed  1  foot  lower  in  the  water. 

The  1902  bench  mark  is  a  spike  driven  into  a  cross  beam  of  the  bridge 
1  foot  from  the  rod  and  at  an  elevation  of  10.04  feet  above  the  zero. 
The  channel  is  straight  for  a  distance  above  and  below  the  station. 
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NORTH   PLATTE    RIVER   AT    ALC'OVA,  WYO. 

This  station  was  established  February  19, 1904,  by  John  E.  Field.  It 
is  located  at  the  highway  bridge  1,000  feet  southwest  of  the  post-office 
at  Alcova,  Wyo.  There  are  no  running  tributaries  entering  the  river  in 
this  vicinity.  The  gage  is  a  2  by  6  inch  plank  nailed  to  the  northeast 
corner  of  the  crib  pier  supporting  the  center  of  the  bridge.  The  gage 
is  read  twice  a  day  by  A.  F.  IloUebaugh,  the  postmaster.  Measure- 
ments are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  north  end  of 
the  downstream  hand  rail.  The  channel  is  straight  for  1,500  feet 
above  and  800  feet  below  the  station.  The  current  is  swift  in  the 
center  and  sluggish  near  the  banks.  Both  banks  are  high,  clean,  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  rockv,  covered  with 
small  bowlders,  and  is  permanent.  The  river  is  divided  by  the  bridge 
piers  into  ten  channels  at  low  water  and  thirteen  channels  at  high  water. 
The  bottom  at  the  measuring  section  is  rough  and  uneven,  and  this 
may  affect  the  accuracy  somewhat.  The  bench  mark  is  a  standard 
United  States  Geological  Survey*  iron  post  located  at  the  west  ([uarter 
corner  of  sec.  19,  T.  30  N.,  R.  82  W.  It  is  about  1,000  feet  due  north 
of  the  post-oflSce.  Its  elevation  is  5,360  feet  above  sea  level  and  3(>.G7 
feet  above  the  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  In'drographer. 

Discharge  measurements  of  North  Platte  River  at  Alcova,  H//o.,  in  1904- 


Date. 


Hydrogrrapher. 


Width. 


•  Area  of 
HOC*  t  ion. 


Mean 
velocity, 


I 

May  1 '  J.  E.Field 

June  5 do 

June  10 E.  C.  Wootlward 

June  20 do 

June  20 J.  E.  Field 

Julv  17 1 do 


Ftct. 
270 
278 

279  I 
283  ' 

280  , 
210 


Sr/.  f(  ei.    , Ft.  IH  r  sec. 


1,1 1« 
1,487 
1,401 
1,471 
1 ,  435 
642 


2.  m 
5.  25 
4.78 
5.51 
5.26 
2.  02 


Cia^c 
height. 


Fcfi. 
7.20 
9.50 
9.00 
9.45 
9.10 
5.55 


IMs- 
oliarpo. 


7,  802 
6,  696 
8,112 
7,546 

i,:5(K) 


MiyDERLIDEIfl 
AND  HOYT.    J 


PLATTE    RIVER   DRAINAGE    BASIN. 


35 


Mean  daily  gage  fieight,  infeetj  of  Xorth  Platte  River  at  Alcorn^  WtfO.,for  1904. 


Day. 

Feb. 

Mar. 

Apr. 

Mny. 

Juno. 

July. 

Auk. 

Sept. 

Oct.     , 

Nov. 

1 

4.W 

4.95  , 

7.20 

9.60 

7.30 

4.80  ' 

4.50 

4.18 

1.40 

•> 

5.80 

5.1H 

4.9H 

4.88 

7.12 
7. 15 

9.55 
9.50 

7.30 
7.30 

4.80 

4.80 

1 

4.50 
4. 55 

4.20  1 
4.25 

4.40 

3 



4.40 

4 

4.95 
4.95  ' 
4.90 

4.88  ■ 

4.90 

4.92 

7.25 
7.25 
7.30 

9. 45 
9. 45 
9.20 

7.20 
7.32 

7.30 

1. 75 
4.70 
4.65 

4.70 
4.62 

5.5S 

4. 45 
4.40 
4.35  ' 

4.38 

o 

4.32 

6 

4.28 

7. ................. 

5.02 
5.00 
4.9J 

5. 10 
5.30 
5.  15 

7.38 
7.39 
7. 52 

S.80 
S.  55 
8. 55 

6.95 
0.85 

6. 78 

4.58 
4.50 
•1.50  ' 

4.50 
4.48 
4.:jS 

4.20 
4.30 
1.20 

4.  "25 

8 

4.25 

9 

4.20 

10 

5.00 

5.;«) 

7.55 

9.20 

6.65 

4. 42 

4.30 

4.20 

4.20 

11 

5.rw 

5.20 

7.38 

9.25 

6.  10 

4.40 

4.22 

4.20 

4.UT 

12 

5.52 

5. 05 

7.40 

9.50 

0. 25 

4.40  , 

4.20 

4.20  1 

3.85 

13 

5.22 

5.08 

7.65 

O.-'jO 

6.10 

4.40  ! 

4.  IS 

4. 45 

3.66 

14 

5.32 

5.65  1 

7.75 

9.  (55 

5.95 

4.35 

4.10 

4.50 

3.45 

1.^ 

5. 45 
5.2H  1 

6.a> 

6.35 

7.90 
7.  SO 

9.70 
9.65 

5.  80 
5. 72 

4.SS 
4.5S 

4.10 
4.02 

4.50 
4.50 

3.40 

16 

3.45 

17 

'      5. 18 

6. 48 

8.05 

9. 55 

5.60  ' 

1.62  ' 

4.00 

4. 50 

3.55 

IS 

5.15 
5.05 
5.02  1 

6.45 
6.40 
6. 52 

8.15 
S.  52 
9.  IS 

9.40 
9.20 
9.10 

5. 45 
5.35 
5.30 

4.70 
4.70 
4. 78 

4.00 
3.92 
3.8^ 

4.50 
4.50  . 
4.50  ' 

3. 75 

19 

3.90 

•JO 

— 

21 

4.20 

5.05 

6. 68 

9.15 

9.05 

5.18 

4.98 

3.80 

4.50 

«^» 

4.25 
4.25 

5. 15 
5. 15  , 

6.92  ' 
6.95 

9.50 
9.60 

8.85 
S.75 

5.05 
5.00 

4.88 
4.  75 

3.88 
3.8S 

4.50  ^ 
4.50  ' 

23 

» 

21 

4.40 

5.20  ' 

6.90 

9.88 

S.60 

5.00 

4. 62 

3.90 

4.?2 

25 

4.;V> 

5.02 

6. 75 

10. 35 

8  45 

4. 95 

4.5S 

3.90 

4.72 

Jfi 

4.6.3 

4.SS  ' 

6. 55 

10.  CK) 

8.30 

5.00 

4.50 

3.92 

4.50  ' 

27 

4.95 

4,  IV) 

6.35 

10.  S5 

8.05 

4.90 

4.50 

3.90 

A.m 

•2« 

5.30 

4.70 

6.35 

10.50 

7.80 

4.90 

4.58 

3. 95 

4.50 

29 

5.10 

5.  OH 

6.48 

10.20 

7.45 

5.00 

4. 115 

4.  U5 

4. 50 

ivy 

5.12  ' 

6.92  1 

9.8'J 

7.30 

4.90 

4.  15  i 

4.08 

1.  (W 

31 

•■"""•■" 

4.95  ' 

1 

9.45 

4.80 

4. 45 

4.40 

NORTH    PLATTE    RIVER   NP:AR   (JUERNSEY,  WYO. 

This  station  was  established  June  14,  1900,  by  A.  J.  Parshall.  It 
18  located  at  the  county  bridge  about  a  half  mile  northwest  of  Guern- 
sey. The  bridge  has  eight  piers,  the  sides  are  planked,  and  there  is 
uniform  flow  under  each  span.  The  rod  originally  consisted  of  a  4  by 
1  inch  scantling  12  feet  long  tirmly  attached  to  one  of  the  piers  of  the 
bridge.  As  the  station  was  to  be  a  temporary  one,  a  metallic  tape, 
divided  into  feet  and  tenths,  was  securelv  fastened  to  the  rod. 

It  was  found  that  considerable  inconvenience  was  caused  by  sand 
accumulating  about  the  rod  as  the  high  water  subsided.  With  the 
opening  of  the  season  of  1902  a  new  rod  was  i)laced  about  200  feet 
above  the  first  location.  It  was  fastened  to  one  of  the  piers  of  the 
railroad  bridge,  and  was  placed  1  foot  lower  in  the  water. 

The  1002  bench  mark  is  a  spike  driven  into  a  cross  beam  of  the  bridge 
1  foot  from  the  rod  and  at  an  elevation  of  10.04  feet  above  the  zero. 
The  channel  is  straight  for  a  distance  above  and  below  the  station. 
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NORTH   I'LATT*:   RIVEK  AT    ALCOVA,  WYO. 

This  station  was  established  February  19, 1904,  by  John  E.  Field.  It 
is  located  at  the  highway  bridge  1,000  feet  southwest  of  the  post-office 
at  Alcova,  W^'^o.  There  are  no  running  tributaries  entering  the  river  in 
this  vicinity.  The  gage  is  a  2  by  6  inch  plank  nailed  to  the  nortliea.^t 
corner  of  the  crib  pier  supporting  the  center  of  the  ])ridge.  The  gage 
is  read  twice  a  day  by  A.  F.  Hollebaugh,  the  postmaster.  Measure- 
ments are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  north  end  of 
the  downstream  hand  rail.  The  channel  is  straight  for  1,500  feet 
above  and  800  feet  below  the  station.  The  current  is  swift  in  the 
center  and  sluggish  near  the  banks.  Both  banks  are  high,  clean,  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  rocky,  covered  with 
small  ])owlders,  and  is  permanent.  The  river  is  divided  l)y  the  bridge 
piers  into  ten  channels  at  low  water  and  thirteen  channels  at  high  water. 
The  bottom  at  the  measuring  section  is  rough  and  uneven,  and  this 
may  affect  the  accuracy  somewhat.  The  bench  mark  is  a  standard 
United  States  Geological  Survey  iron  post  located  at  the  west  ciuarter 
corner  of  sec.  19,  T.  80  N.,  R.  82  W.  It  is  about  1,000  feet  due  north 
of  the  post-office.  Its  elevation  is  5,360  feet  above  sea  level  and  30.07 
feet  above  the  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 

Discharge  measurements  of  North  Platte  River  at  Alcova ^  ^rvo.,  in  1904- 


Date. 


Hydrographer. 


May  1 J.  E.  Field 

June  5 do 

June  10 ,  E.  C.  Woodward 

June  20 do 

June  20 '  J.  E.  Field 


July  17. 


.<lo 


width. 

Fttt. 
270 
278 
279 
288 
280 
210 


'  Area  of 

.SIT  t  ion. 


Mean 
velocity, 


Sry.  ft  ei.    j  Ft.  jur  sec. 

i,ii()      2.m . 

1,487 
1,401 
1,471 
1 ,  435 
042 


5.25  , 

4.78  . 

5.51  1 

5.26 

2.  02 

CJa^e 
height. 


Feet. 
7.20 
9. 50 
9.00 
9.45 
9.10 
5.55 


l»ij4- 
oharjfe 


Src.-jcct. 
3,  308 
7,  802 

«,  em 

8,112 
7, 546 
1,:500 
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Mean  daily  gage  height^  in  feet,  of 

Xorth  Platte  River  at 

Alcorn 

,   H//0., 

for  1904. 

Day. 

Feb. 

Mar. 

Apr. 

Mny. 

June. 

July. 

1 
1 

Au|r. 

Sc-Fit. 

Ocl. 

Nov. 

1 

4.9H 

4.95 

7.20  ' 

9.60 

7.30 

4.80 

4.50 

4.18 

1.40 

2 

5.30 

5.18 

4.9H 

4.88 

7.12 
7. 15 

9.55 
9.60 

7.30 

7.:io 

4.80 
-1.80 

4. 50 

4. 55 

4.20 
4.  '25 

4.10 

3 



4.40 

4 

4.95 
4.95 
4.90 

4.88 
4.90 
4.92 

7.25 
7.25 
7.30 

9. 45 
9.  45 
9.20 

7.20 
7.32 
7.30  1 

4.75 
4.70 
4.65 

4.70 
4.62 
5.58 

4. 45 
4.40 
4.35 

4.:i8 

5 

4.32 

6 

4.28 

7 

5.02 
5.00 

5. 10 
5.30 

7.38 
7.39 

8.8U 
8. 55 

6.95 
iu  85 

-J.  58 
4.50 

4.50 
4.  IH 

4.20 
4.30 

4. -25 

8 

4.25 

9 

4.9J 

5.  15 

7.52 

8.  55 

6.  78 

•1.50 

4.:J8 

4.20 

4.20 

10 

5.00 

5.30 

7.55 

9.20 

6.  (M 

4.42 

4.30 

4.20 

4.20 

11 

5.3H 

5.20 

7.38 

9. 25 

6.  10 

4.40 

4. 22 

4.20 

4.U> 

12 

5.52 

5.  a5 

7.40 

9.50 

6. 25 

4.40 

4. 20 

4. 20 

3.85 

13 

5. 22 

5.08 

7.65 

9.;j0 

0.10 

4.40 

4.18 

4.45 

3.65 

1-1 

5. 32 

5.65 

7.75 

9.  (J5 

5. 95 

4.35 

4.10 

4.50 

3.45 

1."* 

5.45 
5.28 

6.05 
6.35 

7.90 
7.80 

9.70 
9.65 

5.80 
5. 72 

4.8S 

4.  .58 

4.10 
4.02 

4.50 
4. 50 

3.40 

16 

3.45 

17 

5.18 

6.48 

8.06 

9.5.5 

5.130  ' 

4. 62 

4.00 

4.50 

3. 55 

1** 

5.15 

6.45 

8.15 

9.40 

5. 45 

4.70 

4.00 

4.50 

3.75 

19 

5.ft5 
5.02 

6.40 
6.52 

S.  52 
9.18 

9. 2t) 
9.10 

5. 35 
5. 30 

4.70 

•1.78 

3.92 
3.8ii 

4.50 
4.50 

3.90 

'M 

21 

4.20 

5.ttT 

6. 68 

9.15 

9.05 

5.18 

4.98 

3.80 

4.50 

•  ^» 

4.26 
•1.26 

5. 15 
5. 15 

6.92 
6.95 

9.50 
9.60 

8.85 
8.75 

5.a5  ' 
5. 00 

4.88 
4. 75 

3.88 
3.88 

4.50 
4.50 

•23 

21 

4.4U 

5.20 

6.90 

9.88 

8.60 

5.00 

4.62 

3.90 

4.72 

JJi 

4..=>r> 

4.65 

5.02 

4.88 

6.75 
6.f)5 

10. 35 
10.60 

8  45 
8.30 

4.95 
5.00 

4. 5S 
4.50 

3.90 
3.92 

4.?2 
4.50 

2»; 

27 

4.U5 
5.30 

4.  r>5 

4.70 

6.35 
6.a5 

10. 85 
10. 50 

8. 05 
7.80 

4.90 
4. 90 

4.50 
4. 58 

3.90 
3. 95 

4.50 

4.r»o 

2S 

29 

5.10 

6.08 

6.J8 

10.20 

7.45 

5.00 

1. 65 

4. 115 

4.50 

M 

1 

5. 12 

6.92 

9.80 

7.30 

4.90 

4. 45 

4.08 

1. 6S 

31 

4.95 



9. 45 

>•■•■•■• 

1.80 

4.45 

4.40 

NORTH    PLATTE    RIVER   NEAR   GUERNSEY,  WYO. 


This  station  was  established  June  14,  1900,  by  A.  J.  Parsliall.  It 
is  located  at  the  count\^  bridge  about  a  half  mile  northwoht  of  Guern- 
sey. The  bridge  has  eight  piers,  the  sides  are  planked,  and  there  is 
uniform  flow  under  each  span.  The  rod  originally  consisted  of  a  4  by 
4  inch  scantling  12  feet  long  tirnily  attached  to  one  of  the  piers  of  the 
bridge.  As  the  station  was  to  be  a  temporary  one,  a  metallic  tape, 
divided  into  feet  and  tenths,  was  securely  fastened  to  the  rod. 

It  was  found  that  considerable  inconvenience  was  caused  bv  sand 
accumulating  about  the  rod  as  the  high  water  subsided.  With  the 
opening  of  the  season  of  liH)2  a  new  rod  was  placed  about  200  feet 
above  the  first  location.  It  was  fastened  to  one  of  the  piers  of  the 
railroad  bridge,  and  was  placed  1  foot  lower  in  the  water. 

The  1902  bench  mark  is  a  spike  driven  into  a  cross  beam  of  the  bridge 
1  foot  from  the  rod  and  at  an  elevation  of  10.04  feet  above  the  zero. 
The  channel  is  straight  for  a  distance  above  and  below  the  station. 
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NORTH   PLATTE    RIVER   AT    ALC'OVA,  WYO. 

This  station  was  established  February  19, 1904,  by  John  E.  Field.  It 
is  located  at  the  highway  bridge  1,000  feet  southwest  of  the  post-office 
at  Alcova,  Wyo.  There  are  no  running  tril)utaries  entering  the  river  in 
this  vicinity.  The  gage  is  a  2  ])y  6  inch  plank  nailed  to  the  northeast 
corner  of  the  crib  pier  supporting  the  center  of  the  bridge.  The  gage 
is  read  twice  a  day  by  A.  F.  Ilollebaugh,  the  postmaster.  Measure- 
ments are  made  from  the  dow^nstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  north  end  of 
the  downstream  hand  mil.  The  channel  is  straight  for  1,500  feet 
above  and  800  feet  below  the  station.  The  current  is  swift  in  the 
center  and  sluggish  near  the  banks.  Both  l)anks  are  high,  clean,  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  rockv,  covered  with 
small  })owlders,  and  is  permanent.  The  river  is  divided  by  the  bridge 
piers  into  ten  channels  at  low  water  and  thirteen  channels  at.  high  water. 
The  bottom  at  the  measuring  section  is  rough  and  uneven,  and  this 
mav  alTect  the  accuracv  somewhat.  The  bench  mark  is  a  standard 
United  States  Geologicjil  Survey  iron  post  located  at  the  west  quarter 
corner  of  sec.  19,  T.  30  N.,  R.  82  W.  It  is  about  1,000  feet  due  north 
of  the  post-office.  Its  elevation  is  5,360  feet  above  sea  level  and  3().C7 
feet  above  the  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 

Discharge  measurements  of  North  Platte  Rircr  at  Alcova y  Wifo.y  hi  1904- 


Date. 


Hydrographer. 


May  1 '  J.E. Field 

June  5 do 

June  10 E.  C.  Woodward 

June  20 do 

June  20 J.  E.  Field 


July  17. 


do 


Width. 

Fttt. 

270 
278 
279 
288 
280 
210 


Area  of 

stH'tion. 

Sii.fvet. 
1,11() 
1,-187 
1,401 
1,471 
1 ,  435 
(>42 


Mean 

velocity, 


F(.  prreccA 

2.m  I 

5.25  i 
4.78 
5.51  ' 
5.  26  I 
2. 02 


(ta^e 
height. 


lid. 
7.20 
9.  50 
9.00 
9.  45 
9.10 
5.55 


rharife 


Scc.-J'fti. 
3,  308 
7,  S02 

0, 6m 

8,112 
7,546 
1,;«K) 
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Mean  daily  gage  height^  in  feel,  of  Xorth  Platte  Hiier  at  Alcom^  Wijo.,for  1904. 


Day. 


Feb. 


1 

1 ' 

3 1 

4 ' 

1 

5 

6 

7 1 

8 

9 

10 

11 

12 

13 ■ 

14 

1.'*       .   ,.                .      . 

16 

17 

IS 

19 

•JJ 

21 



4.20 

•»•» 

4.25 

23 

4. 25 

21 

4.40 

25 

4. 55 

21". 

4.65 

27 

1.95 

-2S 

29 

5.30 
5.10 

:iO 

1 

31 

( 

Mar.    1 

.Apr. 
4.95 

May.    I 
7.20 

Juno. 

9.60 

July. 
7.30 

Auk. 

4.80 

,    Sept. 
4.50 

Oct.     1 
4.18 

Nov. 

4.9H 

4.40 

5.30 

4.98 

7.12 

9.55 

7.30 

4.80 

4.50 

4.20  ' 

4.40 

6.18  j 

4.88 

7. 15 

9.50 

7.:jo 

1.80 

4.55 

4.25 

4.40 

4.95 

4.88 

7.25 

9. 45 

7.20 

4.75 

4.70 

1.15 

4.38 

4.96 

4.90 

7.25 

9.45 

7.32 

4.70 

4.62 

4.40  ' 

4.32 

4.90 

4.92 

7.80 

9.20 

7.30 

4.  (i5 

5.58 

4.35 

4.28 

5.02 

5.10 

7.38 

8.80 

6.95 

4.58 

4.50 

4.20  ! 

4.2'j 

5.00 

5.30 

7.39 

8. 55 

♦i.85 

4.50 

4.48 

4.30 

4. 25 

4. 9  J 

5.  15 

7. 52 

8.  55 

6. 78 

4.50 

4.:38 

4. 20 

4.20 

5.00 

5.30 

7.55 

9. '20 

6.<15 

4.42 

4.30 

4.20 

4.20 

5.3X 

5.20 

7.38 

9. 25 

6.40 

4.40 

4.22 

4.20 

4.tt5 

5. 52 

5. 05 

7.40 

9.50 

6.  '25 

4.40 

4.20 

4.20 

1 

3.85 

5.22 

5.08 

7.(>5 

9.50 

6.10 

4.40 

4.18 

4.45 

3.65 

5.32 

5.65 

7.75 

9.  (V') 

5. 95 

4.35 

4.10 

4.50 

3.45 

5.45 

6.05 

7.90 

9.70 

5.80 

4.38 

4.10 

4.50 

3.40 

5. 2.S 

6.a5 

7.80 

9. 65 

5. 72 

4.58 

4.02 

4.:)0 

3.45 

5.18 

6.48 

8.05 

9. 55 

5.60  ' 

1. 62 

4.00 

4.50 

3. 55 

5.15 

C.  45 

8. 15 

9.40 

5. 45 

4.70 

4.00 

4.50 

3.75 

5.a5 

6.40 

8. 52 

9.2!) 

5. 35 

4.70 

3.92 

4.50 

3.90 

5.02 

6. 52 

9.18 

9.10 

5.  :u) 

4. 78 

3.85 

4. 50 

5.05 

6,  (A 

9.15 

9.05 

5.18 

1.98 

3.80 

4.50 

5.15 

6.92 

9.50 

8.K5 

5.a5 

4.88 

3.KH 

4.50 

5.15  ; 

6. 95 

9.60 

8. 75 

5.00 

4. 75 

3.88 

4.50 

0 

5.20 

6.90 

9.88 

8.60 

5,00 

4.62 

3.90 

4.72 

-5.02 

6. 75 

10. 35 

8  45 

4.95 

4.5S 

3.90 

4.72 

4.S8 

6.5.5 

10.60 

8.:«) 

5.00 

4.50 

3.92 

4.50 

4.  r>."» 

6.35 

10. 85 

8.05 

4.90 

4.50 

3. 90 

4.50 

4.70 

6.35 

10. 50 

7.80 

4.90 

4.58 

3.95 

4.50 

5.08 

6.48 

10. 20 

7.45 

5.00 

4.(55 

4.05 

4.50 

5.12 

6.92 

9.80 

7,30 

4.90 

4.  45 

4.08 

4.68 

4.95  ' 

9.45 

4.80 

4. 45 

4.40 

NORTH    PLATTE   RIVER   NEAR   GUERNSEY,  WVO. 

This  station  wa.s  established  June  14,  1900,  b\'  A.  J.  Parshall.  It 
is  located  at  the  county  bridge  about  a  half  mile  northwest  of  Guern- 
se3\  The  bridge  has  eight  piers,  the  sides  are  planked,  and  there  is 
uniform  flow  under  each  span.  The  rod  originaHy  consisted  of  a  4  by 
4  inch  scantling  12  feet  long  tirmly  attached  to  one  of  the  piers  of  the 
bridge.  As  the  station  was  to  be  a  temporary  one,  a  metallic  tape, 
divided  into  feet  and  tenths,  was  securely  fastened  to  the  rod. 

It  was  found  that  considerable  inconvenience  was  caused  by  sand 
accumulating  about  the  rod  as  the  high  water  subsided.  With  the 
opening  of  the  season  of  1902  a  new  rod  was  placed  about  200  feet 
above  the  first  location.  It  was  fastened  to  one  of  the  piers  of  the 
railroad  bridge,  and  was  placed  1  foot  lower  in  the  water. 

The  1902  bench  mark  is  a  spike  driven  into  a  cross  beam  of  the  bridge 
1  foot  from  the  rod  and  at  an  elevation  of  10.04  feet  above  the  zero. 
The  channel  is  straight  for  a  distance  above  and  below  the  station. 
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Both  banks  are  high  and  do  not  overflow  at  high  stages.  The  bed  of 
the  stream  is  sandy,  but  probabl}'^  does  not  shift  much. 

During  the  latter  part  of  the  sea^son  of  1903  the  1902  gage  was 
replaced  by  a  new  rod,  with  its  zero  at  the  same  elevation  as  that  of 
the  old  gage.  The  new  rod  is  attached  to  a  pile  of  the  railroad  bridge, 
which  has  been  recently  reconstructed.  In  February,  1904,  the  eleva- 
tion of  the  new  rod  was  checked  with  the  temporary  bench  mark  and 
by  comparison  with  the  readings  of  the  old  rods  which  are  still  in 
place.  This  comparison  shows  that  the  rod  has  settled  0.076  foot. 
The  1903  bench  mark  is  a  monument  set  125  feet  southeast  of  the  rod 
at  an  elevation  of  13.65  feet  above  the  zero  of  the  gage  and  4,331  feet 
above  sea  level. 

Measurements  are  still  made  from  the  county  bridge,  which,  though 
it  does  not  furnish  a  perfect  location  for  measurement*?,  is  the  best 
yet  found  on  the  river  in  Wyoming  below  the  Saratoga  station. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hj'drographer. 


Discharge  vieasHremodH  of  North  Finite  River  near  Guernsey ^  Wyo.^  in  1904' 


Date. 


Hydrographer. 


March  18 [  A.J.  Parshall. 

April  27 1  J.  E.  Field..., 

May  12 A.J.  Parshall. 


Jane  8 

June  15 

July  4 

July  21 

July  30 

August  5... 

August  29 

Septemher  5  . . . 
September  15  . . 
September  28  « 


.do 
.do 
do 
do 
do 
do 
do 
do 
do 
do 


October  24 do 


Octol)er  27. 


do 


Width. 


Feet. 
279 


331 
337 
238 
337 
216 
175 
172 
170 
166 
165 
132 
168 
168 


Area  of 
section. 


isj.  feet. 

538 

849 

1,107 

1,861 

1,835 

1,101 

498 

410 

358 

322 

302 

287 

249 

312 

308 


Mean 
velocity. 


Ft.  per  sec. 
2.39 
3.24 
4.40 
5.65 
5.42 
3.92 
3.21 
2.42 
2.45 
1.99 
1.86 
1.73 
1.29 
1.88 
1.88 


Gage 
height. 


Dis. 
charge. 


Feet, 

Sec'/fft. 

1.10 

1,288 

2.10 

2,750 

2.80 

4,871 

5.25 

10, 510 

5.00 

9,934 

2.85 

4,311 

i.:i5 

1,600 

.90 

1,094 

.70 

878 

.50 

640 

.45 

564 

.37 

498 

.10 

322 

.48 

586 

.48 

578 

"This  measurement  was  made  by  wading  at  a  jjoint  100  feet  above  county  bridge. 
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Mean  daily  gage  height,  in  feet,  of  North  Plalle  Hirer  iwiriUiernseyy  Wyo.,  for  1904- 


Day. 


Jan.      Feb. 


1 

0.90 

2 

.90 

3 

.90 

4 

.90 

5 

6 

.90 
.90 

4.............. 

.90 

.s 

90 

9 

.90 

10 

.80 

11 

.80 

12 

.80 

13 

.80 

14 

15 

.80 
.90 

16 

.90 

17 

.90 

18 

.80 

19 

.90 

20 

.90 

21 

>  1.00 

22 

1.00 

23 

1.00 

21 

1.00 

25 

26 

.90 
1.00 

27 

j  l.OU 

28 

'  1. 00 

29 

i  1.00 

30 

1.00 

31 

1.00 

Mar.  ,  Apr.     May.    June.  >  July.     Aug. 


0.85 

1.00 

.95 

.90 

1.00 

1.G5 

1.15 

1.05 

.85 

.80 

.90 

.90 

.90 

1.10 

1.30 

1.20 

1.20 

1.10 

1.00 

1.00 

.95 

.90 

.90 

.90 

.95 

l.OT) 

1.00 

l.OO 

.95 

.90 

.80 


0.80 
.80 

.8r» 

.90 

.85 

.80 

.80  I 

.80 

.85 

.90 

.95 

1.00 

1.00 

1.00 

1.00 

1.00 

1.15 

1.56 

1.75 

1.95 

2.00 

1.95 

2.00 

2.05 

2.10 

2.10 

2  05 

2.00 

2.00 

1.90 


1.90 
1.95 
2.30 
3.25 
3.15 
3.06 
2.95 
2.90 
2.90 
3.00 
2.96 
2.80 
2.70 
2.70 
2.75 
2.90 
2.90 

• 

2,90 
2. 95 
3.05 
3.20 
5.55 
4.35 
4.40 
4.55 
4.75 
5.05 
5.35 
5.45 
5,25 
5.20 


5.05 


4.90 
4.80 
4.80 
5.45 
5.65 
5.40 
5. 10  j 
5.40  \ 
5. 40 
5.00  ' 
5.20 
5.20  ] 
5. 15  \ 
5.tt5 
5.10  ' 
6,10  ' 
5.00  I 
4.90  , 
4.80 
4.70  1 
4.55  I 
4.45 
4.35 
4.30 
4. 15 
3.95 
3.80 
3.  r.5 
3.40 


3. 15 
3.05 
2.90 
2.90 
3.00 
3.10 
3.00 
3.00 
2.90 
2. 75 
2.t)0 
2. 45 
2.25 
2.05 
1.95 
1.90 

i.so 
1.  (W) 

1.55 

1.45 

1.35 

1.30 

1.45 

1.'25 

1.15 

1.10 

1.00 

1.00 

.95 

.90 

.80 


0.80 
,80 
.70 
.70 
.70 
.70 
.70 
.70 
.60 
.60 
.55 
.50 
.50 
.50 
.50 
.50 
.50 
.45 
.45 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.5.') 
.50 
.48 
.45 
.45 


Sept.      Oct.      Nov.  I   Dec. 


0.40 
.40 
.80 
.70 
.55 
.50 
.48 
.42 
.40 
.40 
.40 
.40 
.40 
.38 
.35 
.30 
.30 
.25 
.20 
.20 
.20 
.18 
.15 
.15 
.10 
.10 
.10 
.10 
.10 
.20 


0.18 
.15 
.15 
.lA 
.15 
.20 
.22 
.28 
.35 
.36 
.30 
.30 
.30 
.42 
.70 
1.70 
1.15 
.85 
.ti8 
.GO 
.60 
.58 
.60 
.68 
.55 
.50 
.60 
.50 
.50 
.50 
.50 


0.50  I 

.50 ; 

.50 

.50 

.50 

.50 

.50 

.40 

.•40 

.40 

.40  ' 

.40' 

.38  I 

.35  \ 

.35 

.30  ! 

.28  I 

.20  I 

.15  I 

.15 

.  15  I 

.15  1 

.20 

.22 

.28 

.30 

.38 

.40 

.38 

.28 


0.22 
,30 
42 
50 
50 
30 
30 
30 
30 
30 
55 
70 
70 
70 
55 


NtrrR.— Ice  condiliouh  uueertuiu  during  January 
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[no.  ISL 


Hating  table  for  Xorih  Italic  River  near  Guernsey j  Wifo.^from  January  1  to  Decendter 

SI,  1904. 


Gage 
height. 

1 
Discharge. 

(iagc 
height. 

1 
Discharge.  J 

Gage 
height. 

Feet. 

Hccomi-Jcet. 

Feet. 

Sectmd-fcft. 

Feel. 

0.10 

320 

1,40 

1,710 

2.70 

.20 

390 

1.50 

1,850  ' 

2.80 

.30 

460 

l.^iO 

2,000  ! 

2.90 

.40 

540 

1.70 

2, 150 

3.00 

.50 

63' »  ' 

1.80 

2,300  ! 

3.10 

.60 

730 

1.90 

2,460  1 

3.20 

.70 

830 

2.00 

2,620  1 

3.30 

.80 

940 

2.10 

2,790  1 

3.40 

.90 

1,060 

2.20 

2,960 

3.50 

1.00 

1,180 

2.30 

3,140 

3.60 

1.10 

1, 310 

2. 40 

3,;^o  1 

3.70 

1.20 

1,440 

2.  50 

3,530 

3.80 

1.30 

1 

1,570 

2.(K) 

3,  740 

! 

I)iHc>harge. 

tkctmd-feet. 
3,960 
4,190 
4,430 
4,680 
4,930 
5,180 
5, 440 
5,  700 
5, 960 
6, 220 
6, 480 
6,740 


Gage 
height. 


Feet. 
3:90 
4.00 
4.20 
4.40 
4.60 
.4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 


Discharge. 

fkcowl-jcti. 

7,000 

7,260 

7,780 

8,300 

8,820 

9,340 

9,860 

10,380 

10,900 

11,420 

11,940 

12,460 


The  above  table  is  applicable  only  for  open-ehaiuiel  conditions.  It  is  bafle<l  upon 
15  (liHchai'ge  nieasnrenientfl  miuXe  during  1904.  It  is  well  defined  l)et\veen  gage 
heights  0  feet  and  3  feet.  Al)ove  gage  height  3  feet  the  curve  is  <letermine<i  by  two 
measurements  at  5  feet  gage  lieight.  Above  gage  height  3.40  feet  the  rating  curve  ij^ 
a  tangent,  the  difference  being  2i)0  per  tenth. 

Ei^imaUd  monthly  cliarharye  of  North  Platte  Hirer  near  Guernsey ,  Wyo.^  for  1904- 

[Drainage  area,  l'',240  scjuare  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum.     .Minimum 


Mean. 


Total  in 
acre-feet. 


Januarv , 

Marirh 

April 

May 

June 

July 

August 

September 

(MoIkt 

Novend)er 

Deccmljer  1-15, 


1,180 

2,  075 

2,790 

11,290 

11,550 

5, 055 

940 

940  . 

2,  150  , 

630 

830 


940 
940 
940 
2,4(50 
5,  7(X) 
940 
585 
320 
^55 
355 
404 


1 ,  075 
1,191 
1,712 
6, 075 
9,  31 8 
2, 802 
715 
488 

a52 

503 

589 


The  period 


6(i,  100 

73, 230 

101,900 

373, 500 

554, 500 

172,300 

43,9(50 

29, 040 

40,090 

29,930 

17,520 

1 , 502, 000 


0.066 
.073 
.lO) 
.374 
.574 
.173 
.044 
.030 
.040 
.031 
.036 


0.07() 
.()S4 
.117 

.4;51 

.640 
.  liW 
.Ool 
.  0X\ 

.m 

.035 
.021) 


HIVr>RRI.ir>F.R 
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NORTH    rr.ATTE    RIVER   NEAK   MITrifELl.,  NERR. 

This  station  was  estahlij^hed  Juno  8,  liM)2,  by  ().  V.  P.  Stout,  assisted 
l»y  R.  II.  Willis.  It  is  located  at  the  highway  bridtre  1  mile  south  of 
Mitchell,  Nebr.  It  replaces  the  station  at^Gering,  Nel)i'.,  which  was 
discontinued,  a^s  the  narrower  channel  at  Mitchell  seemed  favorable 
to  increased  ac'curacy  of  gag^ings,  and,  being  nearer  the  Wyoming  line, 
it  serves  better  as  a  State- line  gaging  stiition.  The  gage  is  of  the 
standard  chain  type.  The  scale  is  inclosed  in  a  box  fastened  to  the 
upstream  hand  rail  near  the  center  of  the  bridge.  The  length  of  the 
chain  from  tlie  end  of  the  weight  to  the  marker  is  10. ^JO  feet.  The 
gage  is  read  once  each  dav  bv  J.  L.  McC'ov. 

On  April  4,  11HI2,  a  tempo niry  gage  rod  was  set  whose  zero  mark 
was  3.71>  feet  lower  than  the  old  rod  of  V.H)l,  On  May  3,  IJ>02,  a  new 
I>ernianent  gJige  was  put  in  whose  zero  mark  was  1  foot  lower  than  the 
old  rod  of  1J)01,  in  order  to  avoid  negative  gage  heights.  Hence, 
between  April  4  and  May  3,  1902,  2.79  feet  was  subtmcted  from  the 
gjige  heights  reported  by  the  observer.  To  make  the  gage  heights 
reported  during  1901  comparable  with  tliose  of  1902  and  following 
vears,  1  foot  must  be  added. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
highway  bridge,  which  is  supported  l>v  pile  bents  2i)  feet  apart.  The 
upstream  hand  rail  is  marked  at  intervals  of  12^^  feet  with  blue  paint 
and  at  intervals  of  10  feet  with  white  paint.  The  initial  point  for 
soundings  is  the  zero  mark  at  the  north  end  of  the  bridge.  The  chan- 
nel is  straight  for  2,000  feet  above  and  })elow  the  station.  The  mean 
velocity'  varies  from  1  foot  at  low  stages  to  4  feet  per  second  at  high 
stages.  Both  banks  are  low  and  sandy,  but  are  not  liable  to  overflow. 
There  is  a  rather  large  island  in  the  gaging  section.  At  high  stages 
there  are  three  channels,  and  at  low  stages  there  are  from  three  to 
forty  channels.  The  bridge  has  a  total  span  of  1,505  feet.  At  low 
water  the  channels  are  too  shallow  for  current-meter  measurements, 
and  at  such  times  velocities  must  be  estimated  or  determined  with 
floats.  Bench  mark  No.  1  is  a  cross  cut  in  the  floor  of  the  bridge  at 
the  gage.  Its  elevation  is  9.74  feet  above  gage  datum.  Bench  mark 
No.  2  is  the  he4id  of  a  nail  driven  in  the  top  at  the  west  end  of  the  cap 
of  the  first  bent  at  the  north  end  of  the  bridge.  Its  elevation  is  8.56 
feet  above  gage  datum.  Bench  mark  No.  8  is  a  standard  aluminum 
bench-mark  cjip  of  the  (icological  Survey  leaded  into  the  top  of  a 
2-inch  gas  pipe  4  feet  long,  with  a  plate  at  the  bottom.  It  is  located 
138  feet  north  of  the  north  end  of  the  bridge  and  30  feet  east  of  the 
line  of  the  downstream  hand  rail  extended.  It  is  2  feet  outside  of  a 
wire  fence.  Its  elevation  is  8.64  feet  al)ove  the  gage  datum.  The 
gage  datum  is  the  water  surface  when  the  chain  gage  reads  zero. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 
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[NO.  rsi. 


Discharge  meamrements  of  Xt/rth  Platte  River  near  MitcheH,,  Nehr.^  in  1904. 


Date. 


Hydrographer. 


Area  of        Mean 
section.  I  velocity 


Gage  Dw- 

height.       charge. 


March  29 ,  M.J).  McWilliams  . 

April  23 J.C.Stevens 

Mav9 1  M.  D.  McWilliams. 

May  23 ' do 

June  9 1  J.  C.  Stevens 

July  9 do 

SeptemVjer  27 R.  D.  Hubbard  .... 

September  29  ^' \  A.  J.  Parshall 

September  30  « do 


679 

931 

1,893 

3,  659 

3,207 

1,572 

115 

122 

145 


Ft.  ifcr  sec. 
1.88 
2.03 
2.68 
3.25 
3.46 
2.89 
1.90 
1.75 
1.83 


Fed. 
2.30 
2.58  1 
3.40  I 
4.74 
4.  GO 
3.15 
1.75 
1.72 
1.80 


Srr.ffrt. 

1,27:? 

1,81H» 

5, 070 

11,890 

ll',100 

4, 540 

219 

214 

2t>6 


a  Wading  at  different  .section. 


Mean  daily  gage  heigfu,  infeety  of  North  Platte  Hirer  near  Xfitchell,  Neltr.^  for  190i. 


Day. 


1 

2 

3 

4 

.') 

6 

7 

8 

9 

]0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


2..'i0 
2.25 
2.20 
2.22 
2.23 
2.20 
2. 15 
2.17 
2. 25 
2.20 
2.23 
2,19 


Jan.«  I  Feb.''  I  Mar.'> 


2.08 
2.00 
1.95 
1.85 
2.03 
1.97 
1.85 
1.90 
2.12 
1.87 
2.10 
2.00 
2. 15 
2. 12 
2.25 
2. 15 
2.30 


Apr.      May.  I  June.    July.  |  Aug.  '  Sept.      Oct.      Nov.  ,  !)«•.** 


1 
2. 37 

2. 35 

,    2.38 

,    2.40 

1    2.45 

1    2. 45 

2.53 

2.45  I 
2.60  I 
2.55  I 
2.57  I 
2.55 
2.50 
2.47 
2.45 
2.43 
2.45 
2.47 

2. 46 
'2.47 

2.45 
2.47 
2.43 
2.42 
2.38 
2.30 
2.34 
2. 32 
2.  :i5 
2.3( 
2.:U) 
2. 32 


o  *» 

2.15 
2.14 
2.32 
2.30 
2.27 
2. 25 
2,27 
2.18 
2.17 
2.18 
2.15 
2.20 
2.25 
2.19 
2.20 
2.18 
2.13 
2.10 
2.^0 
2.60 
2.5S 
2.60 
2.65 
2.71 
2. 75 
2.80 
2. 79 
2.«1 
2. 82 


2. 75 
2.80 
2.84 
2.9^1 
3.70 
3.90 
3  84 
3.70 
3.58 
3.49 
3.45 
3.40 
3.37 
3.35 
3.33 
3.37 
3. 45 
3.47 
3.48 
3.45 
3.72 
8.67 
4.90 
4.90 
4.00 
4.80 
4.20 
4.50 
4.10 
4.80 
4.  .50 


I 


4.30 
4.50 
4.40 
4.60 
4.35 
4.50 
4.70 
4.80 
4.75 
4.73 
4.60 
4.40 
4.55 
4.  CO 
4. 35 
4.20 
4. 30 
4.40 
4.30 
4.50 
4.40 
4. 15 
4.20 
'*4.35 
rf4.50 
4.65 
4.57 
4.40 
4.30 
3.90 


3.30 

3.28 

3.40 

3.07 

3.00 

3, 15 

3.28 

3.20 

S.  15 

3.10 

8.05 

3.00 

2.90 

2.85 

2. 75 

2.63 

2.60 

2. 59 

2. 58 

2.  55 

2.53  I 

2.  .50  ' 

2.48  1 

2.48  I 

2.45 

2.42 

2.45  , 

2.40  i 

2.35 

2.;i0  I 

2. 26 


2.12 
2. 16 
2.13 
2.12 
2.10 
2.11 
2. 15 
2.09 
2.11 
2.11 
2.08 
2.02 
2.00 
2.05 
2.07 
2.00 
2.01 
2.05 
1.95 
2.00 
2.03 
1.95 
1.97 
1.90 
1.95 
1.93 
1.94 
1.92 
1.93 
1.90 
l.*l 


1.97 
1.93 
1.90 

i.a'. 

1.93 

1.95 

1.97 

1.93 

1.90 

1.95 

1.85 

1.87 

1.85  I 

1.90  I 

1.92 

1.95 

1.90 

1.89 

1.92 

1.85 

1.87 

1.83  I 

1.85  , 

1.87  , 

1.83  I 

1.80  I 

1.82  . 

1.79  I 

1.75 

1.77  I 


1.75  I 

1.72  I 
1.70  ' 

1.73  ' 
1.75  ' 
1.70  ' 

1.75  I 
1.77 
1.70  I 
1.75 
1.73 

1.76  , 
1.70  , 
1.75  ^ 
1.70 
1.78  ' 
1.75  ' 
1.72 
2.05 
2.0U 
1.95 
1.92 
1.90 
l.a5 

i.ai 

1.95 
1.90 
1.88 
1.92 
1.92 
1.87 


1..S7 

l.M 

1.86 

KM 

1.85 

l.Sr; 

1.80 

1.78 

1.86 

1.71 

1.87 

1.73 

1.8.S 

1.72 

1.89 

1.71 

1.86 

1.7J 

1.88 

1.74 

1.89 

1.75 

1.9S 

1.77 

1.97 

1. 81) 

1.96 

1.78 

1.98 

1.76 

1.97 

1.73 

1.95 

2.30 

1.93 

2.30 

1.94 

2.30 

l.ft5 

2.00 

1.97 

Lit) 

1.89 

1.80 

1.87 

1.77 

1.H6 

1.7u 

1.85 

1.87 

1.88 

1.84 

l.iCi 

1.83 

■  >>■•*• 

"  River  frozen  January  24  to  February  1. 
fr  River  Iruzeu  February  14  to  Mareh  5. 


f  River  frozen  December  25  lo  31. 
f'Ciage  height  interiK>!ated. 
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Ratiuy  tablrjor  North  Platte  River  near  MitcheUy  Xfhr.jfrom  January  1  to  December  Sly  J904. 


Gage 
height. 

1 
Dlwhttrge. 

Sfcttml-j'trt. 

Gage 
height. 

1 

DLsoharg^. 
Sccontl-frrt. 

1     (Jage 
height. 

'      J-y-et. 

Discharge.  1 
Sfctmd'/eet. 

Gage 
heignt. 

FM. 

Ditc>harge 

Fed. 

Fret. 

SiTond-/trt 

1.60 

70 

2.60 

2,  175 

3.60 

(5,205 

4.60 

11,080 

1.70 

170 

2.70 

2, 535 

3.70 

6,6.55 

4.70 

11,610 

1     1.80 

280 

2.80 

2,i)05 

3.80 

7,115 

4.80 

12, 150 

1.90 

400 

2.90 

3,  285 

3.  90 

7,580 

4.90 

12,700 

;    2.00 

540 

3.00 

3,  (575 

4.00 

8, 055 

5.00 

13, 255 

2.  10 

710 

3.10 

4, 075 

4.10 

8, 540 

5.10 

13,820 

2.20 

930 

3.20 

4,485 

4.20 

9,  030 

5.20 

14,395 

1   2.:^ 

1,200 

3.30 

4,  905 

4.:^ 

9. 5;50 

5.30 

14, 975 

,     2.40 

1,505 

3.40 

5,  3:50 

4.40, 

10,  (MO 

5.40 

15, 565 

2.50 

1 ,  h:{o 

3.50 

5,  7(55 

4.50 

1 

1 

10, 555 

5.  50 

16,165 

The  above  tal>le  is  applicable  only  for  opon-rhannel  oonditions.     It  iH  lMi.»*e<l  upon 
9  disi'ban^e  nieaHurenients^  nia<l(*  during  1904  and  is  fairly  well  defined. 

Ksti mated  moithly  dhfcharge  of  Xorlii  Platte  Hirer  near  Mitchell ^  AV^/r.,  for  1904. 

[Drainage  area,  24,400  square  miles.] 


Month. 


Discharge  in  s(»cond-feet. 


Maximum.  '  Minimum.       Mean. 


Total  in 
acre-feel. 


Run-oflf. 


Second-feet  I  ^^     ^^  . 

IH-r  square      i;,V',ie  " 
mile.  iiHnes. 


January  1-23" 
February  2-13 
Manh  (5-31  ... 

April 

Mav 

June'' 

July 

.\liaiist 

SepteiulxT 

( )ctolx?r 

Noveui!)er 

h»'crlliU»r 


1,(567 

1,830 

2, 1 75 

2,981 

1 2,  700 

12,  150 

5, 330 

842 

498 

625 

512 

1,200 


340  ' 

820  , 
1,200  , 
710  I 
2,720 
7,  580 
1,092 
400  ' 
225  I 
170  i 
280  I 
181 


8(57 

1 ,  029 
1 , 6,32 
1,511 
(»,  873 

10,270 

2,  875 
594 
.382 
307 
398 
:581 


39, 550 

^4,490 

84, 160 

89, 910 

422, 600 

611,100 

1 76,  800 

36, 520 

22,  730 
18,880 

23,  (580 
18,  140 


0.036 
.042 
.067 
.062 
.282 
.421 
.118 
.024 
.016 
.013 
.016 
.016 


0. 031 
.019 
.065 
.069 
.  325 
.470 
.136 
.028 
.018 
.015 
.018 
.014 


The  perio<l 


'I  Kiver  trozen  January  24  to  February 
t*  June  '21  aud  25  interpolated. 


* 1,569,000 

I 

1,  alsolrom  February  14  to  March  f>  and  from  Decemt>er  25 
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NORTH    PLATTE   RIVEU   NEAR   BRIDGEPORT,   NEBR. 

This  Station  wius  established  May  4,  1902,  by  R.  11.  Willis.  It  is 
located  at  the  highway  bridge  on  the  public  road  due  north  of  Bridge- 
port, The  Burlington  and  Missouri  River  Railroad  bridge  cros-^es 
the  river  1  mile  above  the  gaging  station.  The  wire  gage,  with 
inclosed  scale,  is  fastened  to  the  upstream  hand  rail  of  the  bridge  at 
the  south  end.  The  length  of  the  wire  from  the  end  of  the  weight  to 
the  marker  is  12.80  feet.  The  gage  is  read  once  each  day  b^-  Porter 
Hannawald.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  highway  bridge,  which  is  supported  b}'  pile  bents  20  feet 
apart.  The  hand  rail  is  marked  at  10-foot  intervals  with  black  paint, 
and  the  initial  point  for  soundings  is  the  zero  mark  on  the  hand  mil 
at  the  south  end  of  the  bridge.  The  channel  widens  just  above  and 
below  the  station  and  is  then  straight  for  1  mile  above  and  one-half 
mile  below.  The  water  is  never  sluggish.  Both  banks  are  low  and 
sandy,  but  are  not  liable  to  overflow.  The  bed  is  of  shifting  sand, 
free  from  vegetation.  There  is  one  channel  at  ordinary  or  high 
stages,  but  at  low  water  the  river  is  divided  into  many  winding  chan- 
nels. The  river  generall}'  goes  dry  in  August.  In  sounding,  during 
discharge  measurements,  care  must  be  taken  not  to  measure  depths  too 
close  to  the  piles  of  the  bridge  supports,  as  there  is  usual I3'  a  hole  near 
the  base  of  each  filled  with  dead  water.  Bench  mark  No.  1  is  a  0  hv 
6  inch  stone,  marked  "U.  S.  C.  &  G.  S.,"  located  in  the  NE.  i  sec. 
32,  T.  20  N.,  R.  50  W.,  of  the  sixth  principal  meridian.  It  is  300  feet 
east  of  the  east  gate  of  the  stock  yards  and  130  feet  northwest  of  the 
northwest  corner  of  the  public  school  building.  Its  elevation  is  UM 
feet  above  gage  datuyi.  Bench  mark  No.  2  is  a  standard  aluminum 
Geological  Survey  bench-mark  ciip  set  in  a  20  by  12  by  6  inch  stone,  the 
top  of  which  is  built  up  with  concrete  to  form  a  truncated  p3  mniid. 
It  is  located  about  50  feet  south  and  a  little  east  of  the  northeast 
corner  of  lot  No.  4,  block  No.  2,  of  the  Riverside  Addition  to  Bridge- 
port, Nebr.  Its  elevation  is  11.32  feet  above  gage  datum.  Bench 
mark  No.  3  is  the  head  of  a  nail  driven  in  the  top  of  the  west  end  of 
the  cap  of  the  south  bent  of  the  bridge.  Its  elevation  is  10.14  feet 
above  gage  datum.  Gage  datum  is  the  water  surface  when  the  wire 
gage  reads  zero. 

The  observations  at  this  stiition  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 
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Diaeliarge  measurement^^  of  \orth  Platte  River  near  Bridgeport ^  Nehr.,  in  1904. 


Date. 


HydrDgraplier. 


April  2 


M.  D.  Williams. 


April  23 J.  C.  Stevens 

Mav  26 do 


June  9 


do. 


Julv  » I do 

^ptember26..    R.  D.  Hubbard 


Area  of 
section. 


.Vf/.  /(T  <  t. 

767 

884 

3,006 

4,008 

1,922 

40 


Mean 
velocity 


Ft.  per  sec. 
1.31 
1.39 
2.62 
2.80 
2.  33 
1.50 


Gage 
height. 


Fret, 
5.08 
5.28 
6.17 
6.56 
5.76 
4.69 


Dis- 
charge. 


Scc.-fect. 
1,002 
1,236 
7,878 
11,190 
4,486 
59 


}fe(tn  ditily  gage  height^  infect,  of  North  Platte  River  near  Bridgeport,  Nebr.,for  1904. 


Day. 

1 

Jan.n 

Feb.     Mar.  '  Apr. 

May. 

5.45 
5.43 
5.52 
5.60 
5.65 
6.05 
6.31 
6.25 

0«  Of" 

5.82 
6.01 
5.74 
5.72 
5. 72 
5.82 
5.74 
5.75 
5.80 
5. 80 
5.86 
.5.92 
5.95 
6.:«  ' 

6. 58 
6.22 
6.20 
6.22 
6..'J5 
1    6.38 
6.57 
6.50 

June. 

6.46 
6.46 
6.46 
6.55 
6.32 
6.29 
6.48 
6.66 
6.68 
6.56 
6.56 
6.59 
6.38 
6. 42 
6.^4 
6.34 
6.31 
6.38 
6.28 
6.38 
6.:J6 
►    6.26 
6.30 
6.31 
6.29 
6.31 
6. 22 
6.12 
6.(M 
6.02 

July. 

6.05 
5.92 
6.04 
5.92 
5.74 
5.76 
5.88 
6.76 
5.79 
5.86 
6.80 
5.56 
5.55 
5.48 
5.49 
5.40 
5.32 
6.31 
5.30 
5.25 
5.22 
6.21 
5.25 
5.24 
.5.25 
5.25 
5.25 
5. 22 
5.05 
4.  '.>5 
5.04 

Aug. 

4.90 
4.82 
4.75 
4.74 
4.73 
4.79 
4.84 
4.75 
4.75 
4. 72 
4.70 
4.68 
4.(Vi 
4.64 
4.65 
4.75 
4.85 
4.95 
4.88 
4.72 
4.72 
4.75 
4.70 
4.72 
4.72 
4.70 
4. 75 
4. 60 
4. 6.5 
4.70 
4.75 

Sept. 

4.82 
4.75 
4.73 
4.72 
4.72 
4.70 
4.70 
4.67 
4.60 
4.62 
4.63 
4.63 
4.(V4 
4.65 
4.65 
4.65 
4.67 
4.67 
4.70 
4.68 
4.68 
4.70 
4.70 
4.72 
4.70 
4.70 
4.70 
4.72 
4.78 
4.87 

Oct. 

4.92 
4.85 
4.82 
4.72 
4.75 
4.75 
4.75 
4. 75 
4.70 
4.75 
4.72 
4.75 
4.78 
4.80 
4.78 
4.80 
4,75 
4.80 
6.35 
6.30 
5.10 
5.05 
5.00 
5.» 
5.08 
5.00 
4.95 
4.98 
5.00 
4.98 
5.00 

Nov.fr 

1             .  .. 

■  1 
5. 60 

5.02 

2 

3 

6.55 

...     5.90 

___^___i 

5.00 
5.02 

4 

5.80 

.      6.a5 

' 

5.00 

5 

1 

5.00 

6 

5.40 

'    5.45 

« 

4.95 

T 

1 
1 

4.96 

X 

5.42 

5.40 

5.42 

5.40 

1    5.40 

1    5.42 

5.48 

5.50 

5.42 

5.40 

5. 42 

5.15 

9 

5. '20 

10 

1] 

12 

1 


5.20 
5.10 
6.05 
5.03 
5.03 

5.00 
4.90 
4.92 

13 

5.05 

14 

i 

6.20 

15. 

1 

5.25 
4.98 

6.17 

16 

...•.•.'•..-••• 

6.16 

17 

5. 15 
5.a5 
5.03 

5.a5 

5.07 
5.35 
5.20 
5. 75 
5.25 
5. 32 
5.20 
5.50 
5.18 
5. 45 

5.10 

IS 

* 

, 

5.12 

ly 

;    5.43 

■    5.50 

5.55 

!    5.42 

5.42 

6.10 

2D 



5.12 

21 

6.15 

22 

....... 

5.08 

23 1... 

5. 17 

24 

5. 13 

25 ' 

5.07 

26 ' 

5.00 

27 

2S 

29 

30 

1 
♦ 

i 

1 

• 

.5.35 
5.32 
5.00 

31 ! 

1              1 

«  River  frozen  January. 

^  Slush  ice  during  November. 
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Rating  table  for  North  Platte  River  near  Bridgeporty  Nebr.y  from  Jantutnj  I  to  December 

:il,  1904, 


SiSf.        DiHcharge. 


height. 

FcH. 

4.60 

4.70 

4.80 

4.90 

5.00 

5.10 


Gaf^e 
hejjf 


^®        Dlsi-harge. 


her/ht.   !  ^'^'^^^- 


,  Second-fed. 
I  50 

i  100 

j  200 

j  3«0 

;  580 

860 


FtcL 

5.20 

5.  80 

5.40 

5. 50 

5.()0 

5.70 


I 


S*  cond-ftet. 
1,200 
1,610 
2,090 
2,  r>40 
3,280 
4,000 


Bet. 
5.80 
5.90 
6.00 
6.  10 
6.20 


Stcoudjcti. 
4,800 
5,640 
6, 480 
7,320 
8,160 


heUclft.    !   l>»«hanre. 


Fret. 
6.30 
6.40 
6.50 
6.60 
6.70 


i>€cvnd-pit. 

9,000 

9,840 

10,680 

11,520 

12,360 


The  alK)ve  table  ia  applicable  only  for  open-fhaniiel  conditions.  It  is  ba^ed  ujx»n 
6  (Uscharj^e  inca-surenientH  made  <Uirinj5  1904.  It  \^  fairly  defined.  Alx)ve  gage 
height  5.8  feet  the  rating  cnrve  is  a  tangent,  the  differeni-e  l>eing  8.40  per  tenth. 

Estimated  monthlif  discharge  of  Xorth  Platte  River  near  Bridgeport^  Nebr.^for  1904. 

[ Drill noKe  area,  23,190  itqiiare  miles.] 


Disoharsfo  in  second-fee C. 


Run -off. 


Month. 


April  10-30 

May 

June 

July 

August 

September 

( )(!tobiT 

November  1-29 '' 


Total  in 
acre-feet. 


Maximum.  ,  Minimnir. 


4,*io:) 
ii,:v'.o  I 

12, 190  i 

0,900  I 

470  I 

312  I 

1,850  ' 

1 ,  850 


536  1 
2,255  I 
6,648 

470  ' 

50 ; 

50  , 
100  I 
360  ' 


Mean.    | 

I 

I 
1,393  , 

6,313  I 

9,630  ' 

2,940  I 

157 

108 

4(>4 

84() 


'  Seoond-feet     r»^,^tK  i.. 


58, 020  I 
:i88,200  I 
573, 000 
180, 8(X) 
9,654 
6,426  \ 
28,530  \ 

I 

48,660 


0.060 
.272 
.415 
.127 
.0068 

Ami 

.020 

.o:i6 


0.047 
.314 
.4li3 
.146 
.  0078 
.  (:0o2 

.02:; 


The  period.... I ' , i  1,293,000 


I 


"Some  slush  ice  in  November;  above  eslimate  is  for  open  rhaunel.    The  above  monthly  estimate  i? 
only  a  rough  approximation  on  account  of  insunicieul  mcttMurcments  xnd  shifting  stream  bed. 

NORTH    PLATTE    RIVER   AT    NORTH    l»LArrK,»NEBR. 

The  lowo.st  i|^}it^in((  station  on  this  river  is  located  at  the  wagon  l>ridg'o 
just  north  of  North  IMatte,  Nehr.,  and  was  established  October  5,  181*4. 
It  is  8i  miles  above  the  junction  with  South  Platte  River,  in  sec.  2S. 
T.  1-4  N.,  K.  80  W.  The  bridge  is  a  long,  low,  pile  structure,  having 
93  spans  of  approxiniat(»ly  *iO  feet  each,  crossuig  the  main  channel  of 
the  river.  North  of  this,  at  a  disUmce  of  alnnit  440  feet,  is  another 
bridge  crossing  a  smaller  branch  or  slough  and  having  six  spans  of 
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about  20  feet  each.  The  water,  except  in  times  of  flood,  does  not  pass 
under  all  of  the  spans  of  the  long  bridjje.  Usually,  the  greater  part 
flows  under  two  or  throe  of  the  spans,  spreading  out  in  shallow  pools 
or  strean>l«ts  under  others.  Beneath  the  greater  nunilier  of  spans  is 
a  diy,  sandy  l>€d  at  ordinary  stages.  The  initial  point  for  soundings 
is  on  the  right  bank  and  consists  of  a  mark  on  the  railing  on  the 
upstream  side  of  the  bridge.  The  channel  is  nearly  stmight  for  about 
oOO  feet  both.al)ove  and  lielow  the  sttition.  The  banks  are  low,  but 
are  rarely,  if  ever,  overflowed.  The  current  is  moderately  rapid,  and 
the  bed  is  sandy  and  shifting. 

The  observations  of  river  height  arc  made  at  the  Union  Pacific 
Kuilroad  bridge,  about  2  miles  below  the  wagon-road  bridge.  The 
railroad  bridge  is  2  miles  above  the  junction  of  North  and  South 
Platte  rivei*s.  The  gage  is  vertical,  marked  to  tenths  of  a  foot,  and  is 
fastened  by  screws  to  the  piling  under  the  bridge.  The  gage  is  read  . 
twice  each  da^'  by  H.  E.  Dress,  the  railroad  bridge  watchman. 

The  bench  mark  is  the  top  of  the  east  rail  directly  over  the  gage 
rod.  Its  elevation  is  12.00  feet  above  the  zero  of  the  gage.  The  river 
usually  goes  dry  some  time  in  August.*  In  measuring  depths  care 
must  be  taken  not  to  sound  too  clase  to  the  piling,  as  there  is  usually  a 
hole  washed  out  around  the  base  of  each,  in  which  there  is  no  current. 

It  has  been  the  practice,  since  the  giige  rod  is  some  distance  below 
the  gaging  section  and  the  gage  height  can  not  be  taken  simultane- 
ously with  the  discharge  measurement,  to  reference  the  water  surface 
both  at  beginning  and  end  of  the  measurement  to  a  bench  mark  at  the 
gag'ing  section,  thus  obtaining  relative  differences  in  the  gage  height 
for  successive  gagings,  for  a  check  on  the  height  observed  at  the  gage 
rod  two  miles  below. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 

DMtarge  measurements  on  Xorih  Platte  Rirer  at  yorth  Pltttie,  Xehr.y  in  1904. 


Date. 


Hydrographer. 


Width. 


Area  of 
«eclion. 


velot'ily, 


March  26  « 


Fret.      j  .Sit;,  feet.    Ft.  jKr  sec 

J.  C.  Stevens '     1, 000  545  '      2. 00 

May  13 do 2,030 

May27 R.  D.  Hubbanl 1,^)0  ,  3,142, 

Jane  13 J.  C.  Stevens 4,  ()59  , 

July  26 do 773  , 

September  28  . .    R.D.Hubbard 262  1 


2.46  I 
3.01 
3.  14 
1.92 
1.61  ' 


(iage 
height. 


Ftrt 
2.20 
2.80 
3.40 
3.85 
2. 05 
1.57 


Dis- 
charge. 


Sec.  feet. 
1,086 
4, 995 
9,445 
14,620 
1,488 
422 


a  Considerable  ice  running  in  channel.    North  hall  of  channel  frozen. 
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^fean  daily  gage  height ^  injeei^  of  North  Platte  River  at  Xorth  Matte,  Sebr.^for  1904. 


l)ny. 

Jan.« 

1 

2.70 

2 

2.50 

3 

2.45 

4 

2.50 

5  . 

2.65 

6 

2.70 

7 

2.70 

8 

2.fi5 

9 

2. 75 

27 
20 
31 


I  .  I  '  I  I  1 

Feb.a ,  Mar.'i     Apr.     May.  ,  June.    July.  ,  Aug.  !  Sept.  '  Oct. 


Nov.     I  >«•.•• 


10 2.  SO    . 

11 2.80  |. 

12 2.80  ,. 

13 2.80    , 

14 2.80    . 

15 2. 80 

16 2.90    . 

17 2.9.)  , 

18 2.90    . 

19 1  2.85 

20 2.70 

21 1  2. 70 

22 1  2.80    , 

23 1  2.80 

24 '  2.80    . 

25 '  2.80 

26 2. 75  I 


2.65 
2.60 
2.70 
2. 65 


3.75  ' 
3.30  i 


2.  SO  \ 

2.ro  i 

1.50  ' 
1.00 
1.60 
2.20 
2.35  ! 
2.40  ' 
2.60  1 
2. 55 
2.45  I 
2.30  I 
2. 35 
2.50  , 
2. 50 
2.40  ' 
2.40  \ 
2.35 
2.25  , 
2.30 
2.30  I 
2.35  ' 
2.50  ' 
2.40  , 
2.20 
2.20  I 
2.30  i 


2. 40 
2. 20 


I 


2.40 

2.30 

2.30 

2.30 

2.30 

2,30 

2.00 

2.50 

2.10 

2.25 

2. 10 

1.95 

2. 10  I 

2. 15 

2. 10 

1.95  ' 

2.  a5 

2.00 

1.85 

1.90 

1.95  ! 

2.05  ' 

1.95  ! 

1.95  , 

1.90 

2. -20 

2.30 

2.30 

2.35 


2.25  I    2.45 
2.40  I 


2.60 
2.60 
2. 58 
2.75 
2.85 
2.78 

2.  (a 
2.6:^ 

3.03 

3.03  I 

2.93  I 

2.83  I 

2.80  ' 

I 

2.78  , 

2.73  I 

2.68  I 
2.75  I 
2. 75  I 
2.68  I 
2.  o8 
2.73 
2.80 
2.80 
2.8i')  I 
2.S5  I 

3.r)8 

3. 35 
3.25 
3. 25 
3.30 
3.30 


,  I 


3. 50 
3.55 
3.65 
3.57 
3.43 
3.33 
3.30 
3. '28 
3.45 
3.57 
3.60 
3.65 
3.85 
3.92 
3.75 
3.75 
3.60 
3.50 
3.50 
3.45 
3.45 
3.40 
3. 45 
3. -38 
3.33 
3. 25 
3.15 
3.a5 
3.a5 
3.05 


2.83 

2.85 

2.98 

2.88 

2.80 

2.95 

3.13 

2.97 

3.00 

2.80 

2.92 

2.80 

2. 73 

2.70 

2.68 

2.60 

2.40 

2.35 

2. 25 

2.40 

2. 27 

2.20 
•)  •>■) 

2. 25 
2.10 
2.0) 
2.00 
1.95 
2.02 
1.80 
1.75 


I       ■_ 


1.73 
1.75 
1.90 
1.95 
1.77 
2.20 
1.85 
1.80 
1.67 
l.tW 
1.65 
1.43 
1.44 
1.35 
1.30 
1.27 
1.23 
1.25 
1.25 
1.20 
1.15 
1. 12 
1.10 

i.a5 

1.10 
1.10 
1.10 
1.10 
1.20 
1.18 
1.20 


,--,  I 


1.S2  I 
1.78  I 
1.48 

1.62 

I 
1.48 

I 
1.35 

1.30  ' 

1.18 

1.12' 

1.05 

1.05  I 

1.08  ' 

l.ftT   ' 

l.a5 
1.08  , 
1.0)  1 

1.05  I 

1.06  . 

1.00 
I 
.95 

1.08  ' 

i.as  ' 

1.15  i 
1.08  ' 
1.08  ' 

i.as  I 

1.15  ' 
1.40  I 
1.48  ' 
1.80  ; 


2.12  2.02  2.22 

2.  OR  1.9h  2.  J.. 

1.9H  1.95  2  2*. 

1.92  1.95  2-(^ 

1.75  1.98  2.fft 

1.75  2.00  2.10 

1.78  2.00  2.12 

1.70  1.W  2.JI 

1.82  1.90  'l.'il 

1.80  1.90  -2.^ 

1.78  1.92  I       2  »» 

1.78  2.00  2.:i(» 

1. 62  2. 15  2. 55 

1.62  ;  2  0«         2.»» 

1.62  1.9K    

1.65  I  2.02    

1.&5  I  2.15    

1.85  2.10    

2.08  2.10    

2.02  2.02    

1.98  :  2.C0    

1.90  2.00    

1.82  2.a'>    

1.92  2.12    

2.10  2.15    

2.K)  I  2.10    

2.08  .  2.  OK    

2.08  2.05  ' 

2.08  2.00    

2.10  ,  2.05  ' 

I              I 
2.05 


« Ice  conditions  January,  February,  March,  and  December. 

Rating  table  for  Xorth  Platte  River  at  North  Platte,  Nehr.,  from  January  I  to  DecemUr 

SI,  1904. 


(iHKC 

height. 

Fjet. 

0. 

95 

1. 

(K) 

1. 

10 

1. 

20 

1. 

30 

1. 

40 

1. 

50 

1. 

()0 

DijM'harge. 


(Ja^e 
height. 


Stcond-/(rt. 
20 


25 


40 

80 

140 

2:u) 

350 
500 


Fid. 
1.70 
1.80 
l.<cH) 
2.00 
2.10 
2.20 
2.  30  ; 
2.  40  ' 


Discharge. 

Stcond-f(ct. 
690 
910 
1,150 
1,420 
1,725 
2, 070 
2,460 
2,  890 


Gage 
height. 


Fat. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.  00 
3. 10 
3.  20 


Discharge. 

Second-fed. 
3,  360 
3,870   , 
4,420  I 
5,010  ' 
5,  640 
6, 310 
7,030 
7,810  ' 


(iage 
height. 


Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Discharge. 

ScroHd-fffi. 
8,650 
9,560 
10,530 
11,580 
12,700 
13,900 
15,200 
16,600 


The  above  table  it*  applic^able  only  for  open-channel  eonditionH.     It  is  based  upon 
5  discharge  ineasiireinents  made  during  1904.     It  is  not  well  defined. 
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EHimaied  monlhbf  (fiacharge  of  North  PUiUe  Rhur  at  North  Phttv,  Nehr.ffor  1904. 

[Dminage  aivtt,  2H.520  square  miles.] 


Month. « 


Discharge  in  second-feet. 


Hun-ofF. 


Maximiim.     Minimum. 


Total  in 
acre- feet. 


Mean. 


)>er  square 
mi 


April 

Mav 

m 

June 

July 

Anjrust 

SepteiiilM?r. 
Octolier  . . , 
November , 


3,360 

11,370 

15, 480 

7,264 

2, 070 

910 

1,794 

1 ,  898 


1,030  1,938 

3,  7()8  5,  644 

6,670  .  10,260 

800  '  3,681 

32  '  399 

20  '  159 

538  1,167 

1,150  1,517 


115,:W0 

347, 000 

610, 500 

226,  :500 

24, 530 

9,  461 

71,760 

iK),  270 


0.068 
.198 
.360 
.129 
.014 
.0056 
.041 
.a53 


0. 076 
.228 
.402 
.149 
.016 
.0062 
.047 
.a59 


Thei>eri()<l 1,495,000 


« Ice  conditions  January,  Febniary,  March,  and  December. 

Notf;. — Insufficient  measurements  were  made  during  1904  to  make  the  above  monthly  estimate 
other  than  a  rough  approximation. 

PLATTE    RIVER   NEAR   LEXINGTON,    NEBR. 

This  station  wa.s  ostabli.shed  April  2,  11)02,  by  II.  O.  Smith.  It  is 
located  in  sec.  20,  T.  9  N.,  R.  21  W.,  at  the  highway  bridge  3  miles 
south  of  Lexin^^ton,  Ne})r.,  shown  on  the  Ijexington  quadrangle. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
highway  bridge,  which  consists  of  187  20-foot  spans  supported  by  pile 
Iwntij.  A  second  smaller  channel,  about  one-fourth  mile  south,  is 
measured  from  a  similar  pile  bridge  having  a  total  span  of  60  feet. 
The  upstream  hand  rail  at  the  main  bridge  is  marked  at  20-foot  inter- 
vals. The  initial  point  for  soundings  is  the  zero  mark  on  the  hand 
mil  at  the  north  or  left  bank  of  the  stream.  The  channel  is  straight 
1  mile  above  and  Ijclow  the  station.  The  section  is  broad  and  shallow 
with  a  rapid  velocity  and  shifting,  sandy  bed.  Both  banks  are  low 
but  not  liable  to  overflow.  The  river  usually  goes  dry  in  August. 
At  low  stages  the  river  flows  in  as  many  as  40  channels  of  varying 
widths  and  depths,  and  it  is  impracticable  to  measure  the  discharge  at 
•such  stages  with  a  fair  degree  of  accuracy.  It  has  l)een  done,  however, 
by  prejmring  the  channel  beforehand-  that  is,  l)y  throwing  up  small 
dikes  of  .sand  where  necessary  to  throw  the  small  winding  channels 
into  ones  of  sufficient  size  to  enable  velocities  to  be  measured  with  a 
current  meter. 

During  1902  and  1903  a  single  boxed-wire  gage,  located  near  the 
left  bank,  was  employed  for  the  observation  of  gage  heights.     It  was 
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noticed,  however,  that  on  account  of  the  extreme  width — 3,720  feet — 
and  shallowness  of  the  stream  the  effect  of  wind  velocities  on  the  f^^e 
heights  was  very  considerable.  In  order  to  eliminate  this  effect  as 
much  as  possible  two  gages  of  the  regulation  chain  and  weight  type 
were  installed  in  the  spring  of  1904,  one  at  the  north  end  downstream 
side  and  the  other  at  the  south  end  upstream  side  of  bridge  with  their 
zeros  at  the  same  elevation,  and  Mr.  K.  J.  Duryee,  a  mail  carrier,  was 
employed  to  read  both  gages  in  crossing,  no  observations  being  taken 
on  Sundays  or  holidays.  The  gage  heights  employed  in  the  prepara- 
tion of  dailj-  discharge  tables  therefore  are  the  mean  of  the  heights 
observed  at  each  gage. 

Bench  mark  No.  2  is  the  top  of  the  east  end  of  the  first  cap  at  the 
north  end  of  the  bridge.  Its  elevation  is  7.(56  above  gsige  datum. 
Bench  marks  Nos.  3  and  4  are  the  tops  of  the  upstream  ends  of  the 
caps  of  the  third  bent  from  the  north  and  south  ends  of  the  bridge, 
respectivelv,  each  marked  with  a  cross.  Their  elevations  are  respec- 
tively 9.22  and  9.03  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 

Discharge  mensuremeiita  of  Platte  River  near  Lejingtoriy  Ncbr.,  in  1904- 


Date. 


Hydrographer. 


Width. 


March  27 '  J.  C.  Stevens 

May  14 do 

May  27.. do 

June  14 do 

July  27 do : 

Septenilxjr  1 dp 


3,  793 
3, 810 


Area  of 


Mean 


section,     velocity. 


Gage 
heiRht. 


.S7.  feet.     Ft.  per  sec. 
1,708  I       1.80  ' 


2, 504 
4,a56  , 
6,  760  1 
1,046 

83  i 


1.89 
2.  28 
2.83 
1.61 
1.50 


Fed. 
3.34 
3.54 
4.10 
4.48 
3.  32 
2.99 


Dis- 
chan;o. 


Stc.-frel. 

3, 070 

4,731 

10,610 

19,100 

1,61K1 

125 
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}ffan  daily  ijage  height^  infeet^  of  Vlalte  River  near  lA'riiujton^  Nehr.^for  11*04. 


1. 
<• 

3. 
A. 

5. 
6. 


8. 

9. 
10. 
11. 
12. 
13. 
11. 
15. 
10. 
17. 
IK. 
li». 
'X- 
•Jl. 

Zi. 

•Jl. 


2»'>. 


•jy. 


Mar.       Apr. 


May.      June,  t  July.   I    Aug.      Sept. 


3.14 
3.28 


3.2*2 
3.20 
3.29 
3.32 


3.05 


3.25 
3.10 
3.10  ' 
2.W 
3.19 
3.10  I 


3.0G 
3.02 
3.08 
3.0(3 
3. 11 
3. 15 


3.32 
3.22 
3. 15 
3.  IH 


2.98 
2.98 
3.08  I 
3.20 
3.1-2  I 
3. 12  i 


3.45 
3.65  I 
3.70 
3.68  '. 
3. 52 
3. 55 


3..T0 
3. 55 
3. 55 
3. 52 
3.45 

3.38 
3.50 
3.40 
3.55 
4.10 
3.88 

3.84 
3.92 


4.00 


3.14 

4.12 

3.20 

4. 15 

3.58 

4.20 

3.70 

3.60 

4.11 

3.56 

4.ft5 

4.00  I 
4.02 

4.28  !, 
4. 32 


4.50 
4.42 
4.42 
4.35 
4.48 
4.  "25 


4.24 
4. 20 
4.22 
4.10 
4.16 
4. 18 

4.10 
4.00 
3.98 
3.92 


3. 85 
3.78 


3.88 
3.78 
3.88 
3.85 
3.72 

3.60 
3.65 
3.60 
3. 55 
3. 55 
3.50 

3. 40 
3. 35 
3.40 
3.  iO 
3.38 
3.42  I 

3.32 
3. 32 
3.32 
3.32 
3.28 
3.20 


3.19 
3.18 
3. 25 
3.20  , 
3.-29 
3.18  I 


3.00 
3.ft5 
3.02 


3.32 
3.22  I 
3.20 
3.15 
3.08 
3.00  ' 


2.92 
2.90 
2. 82 
3.22 
3.10 
2.92 
'2.88 
2.68 
2.58 

v«) 
(") 
(«) 
(«) 

(") 
3. 25 
3.12 
3.10 


,1 


3.05 
3.02 
3.02 
2.98 
2. 92 
2.90 


2.92  I 

3.18 

3.00 

2.82 
2.80  j 
2.75  I 


•2.70 

(«) 
(") 
(°) 

(") 
2. 85 

2.80 
•2.75 
3.15 
3.10 
3. 15 


OvX.       Nov 


3.22 

3.32 
3. '28 
3.10 
3.18 
3.22 
3.10 


3.12 
3.12 
3.15 
3.18 
3.20 
3. -20 

3.12 

8.30  I 

3.40 

3.35 

3.38 

3.35 


3.35 
3.28 
3.28 
3.35 
3.80 
3.-28 

3.32 


3.35 
3.36 
3.34 
3.32 
3.38 


3.30 
3.30 
3.35 
3.48 
3.25 
3.28 


3.38 
3.40 
3.35 
3.32 
3.35 
3.40 


8.35 
3.35 
3.35 


3.42 
3.42 


3.45 
3.38 
3.38 


a  No  water  flowing. 
Rating  table  for  Platte  River  near  Ijeringtwij  Xehr.,  from  May  1  to  December  SI j  1904. 


Cinge 
height. 


Feel. 
3.00 
3.10 
3.  20 
3.30 


Discharge. 


Secffiid-fcrt. 

200 

750 

1,350 

2,000 


(tage 
height. 


3.40 
3.50 

3r60 

3.70 


I)i.««(;harge 


Fed.      ,  Sfcond-/crt. 


2,700 
3,500 
4,400 
5,400 


(tage 
height. 


Discharge, 


Feet.        Secmid-fed. 


3.80 
3.90 
4.00 
4.10 


6,500 

7,700 

9, 100 

10,700 


(iage 
height. 


Discharge. 


Fret.         ikcond-feet. 

4.20  I     12,600 
4.  :^         14,  700 

4.40  !     17,000 

4. 50  I     19, 500 


The  alxjve  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
6  (lischaiye  nieasurenients  made  during  1904.  It  is  not  well  defined.  The  discharge 
l)elow  gage  height  3  feet  is  approximate. 
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Eslimaied  mtmihbj  discharge  of  Platte  Ixirer  near  Jjexhujton,  Schr.yfor  1904* 

[Drainage  area,  53,300  s<it]urc  miles.] 


Month.a 


Discharge  in  secon<l-feet. 


Maxiinnni.     Minimuni.       Mean. 


Riin-oflf. 


April*' 

ilay 

June 

July 

August 

September. 
October  . . . 
Noveml)er<' 


2,000 
10,  700  ' 
19,500  ' 
7,700  ; 
2,000 
l,;i50 
2,700 
3,100 


1,000  . 

1 ,  025 

7,700  , 

1,350 

0 

0 

750 

1,600 


1,218 

4,  2^)5 

12,570 

4,071 

7(50 

2(56 

1,(562 

2,  392 


ToUI  in 
af;re-feet. 


SfOOnd-fCft      r».  ,.tK  .« 


The  period 


72,480 
264, 100 
748,000 
250,300 
46,  7;iO 
15,8;W 
102,  200 
142,  300 

1 ,  (542, 000 


0.023 
.081 
.236 
.076 
.014 
.(X)50 
.031 
.045 


I 


0.  Vr2S\ 
.  OtKi 
.283 
.0S.S 
.018 
.0(^5 

.  (r>*> 


('Owing  to  ttie  shifting  cniKlition  of  the  stream  l)e<l  and  insuffieicnt  metuiurenient  during  1^4  thf 
a!x>ve  e»«timatp.s  can  only  Ix*  considered  a  very  rough  approximaticm. 
''Daily  discliargc  during  April  obtaine<]  by  indirect  metluxl. 
(^November  10,  riverfrozen;  diHchargee.stimate<l.    DiMchargesforSundaynand  huliday»  intefiMdatci. 

PLATTE   RIVER   NEAR   COLUMBUS,  NEBR. 

This  station  was  established  June  4,  1895,  by  O.  V.  P.  Stout,  at  the 
Meridian  Bridge,  2  miles  south  of  Cblumbus,  Nebr.  The  ga^c  i.< 
of  the  regulation  chain  and  weight  type,  whose  lx)xed  scale  is  fastened 
to  the  downstream  hand  mil  of  the  north  bridge  approacli.  Tlie 
distance  from  the  end  of  the  weight  to  the  index  is  1().21  feet.  The 
river  at  this  point  flows  in  three  channels,  known  as  the  main,  middle, 
and  south  channels,  having  widths  of  1,940  feet,  320  feet,  and  75  feet, 
respectively.  Each  channel  is  spanned  by  a  pile  bridge,  from  the 
upstream  side  of  which  discharge  measurements  are  made.  The  main 
channel  is  crossed  b\'  the  Meridian  Hridge,  which  consists  of  sixty- 
five  30-foot  spans.  The  middle  channel  bridge  consists  of  sixteen 
20-foot  spans^,  and  is  located  \l  miles  south  of  the  Meridian  Bridge. 
The  south  channel  is  spanned  bv  a  pile  ])ridge  about  80  feet  long, 
located  one-eighth  mile  south  of  the  middle  channel  bridge.  Dis- 
charge measurements  are  made  from  the  upstream  side  of  all  three 
bridges,  whose  hand  rails  are  marked  at  intervals  of  10  or  20  feet. 
The  initial  point  for  soundings  i.s  the  zero  mark  on  the  up.stream  hand 
rail  at  the  north  end  of  the  main  channel  bridge,  and  at  the  .south  ends 
of  the  middle  and  .south  channel  l)ridgcs.  Above  the  bridges  the 
channels  are  straight  for  5,000  feet  in  the  main  channel,  2iK)  feet  in 
the  middle  channel,  and  loo  feet  in  the  .south  channel.  Below  the 
bridges  the  channels  are  straight  for  3,000  feet  in  the  main  channel,  3(>o 
feet  in  the  middle  channel,  and  5oo  feet  in  the  south  channel.     The 
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sections  are  broad  and  shallow,  with  rapid  velocity  and  shifting,  sand}^ 
l)ed  At  low  stages  the  river  flows  in  many  shallow  channels,  so  that 
the  measurement  of  the  discharj^e  is  mainly  a  nmtter  of  estimation. 
The  l>ed  is  so  changeable  that  the  daily  discharges  are  not  proportional 
to  the  corresponding  gage  heights.  The  method  of  applying  cor- 
rections to  observed  gaged  heights  in  the  preparntion  of  daih'  discharge 
tables,  as  outlined  in  Nineteenth  Annual  Report  of  the  U.  S.  Geo- 
logical Survey,  Part  IV,  p.  328  et  seq.,  has  been  resort(*d  to.  The 
river  is  usually'  dry  from  August  15  to  October  15.  Bench  mark  No.  1 
is  a  standard  iron  post  of  the  Geological  Survey,  located  60  feet  north 
of  the  north  end  of  the  north  bridge  truss,  and  10  feet  west  of  a 
Cottonwood  tree  6  feet  in  diameter.  Its  elevation  is  7.06  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  2  is  the  heads  of  three  spikes 
driven  into  the  top  of  the  second  piling  from  the  downstream  end  of 
the  second  bent  from  the  north  end  of  bridge,  counting  approach 
l)ent  one.     Its  elevation  is  9.62  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  11)04  have  l>een  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 


IHacharge  mea»Hrvmnd*  of  Platte  Mirer  Jiear  Columbus,  AV///*.,  hi  lif04. 


Date. 


Hydrtigrttplifr. 


Arvn  of        Moan  Gage 

section.  ,  velofity. ,    height. 


May  8 1  J.  C.  Stevens 

June  19 do 

June  25 do 

July  28 1 do 

Septeml)er  2 ■  ().  H.  Tiinniennan  . . 


Sr/.  /( ft.    \  Ft.  JM  r  ttcc. 

2,571  I      2.23 


5, 000 

4,107 

1,435 

40 


3.  00 
2.  92 
1.77 
1. 50 


Fed. 
3.85  ' 
4.52 
4.13 
2.96 
1.91 


Dis- 
charge. 


Sft'.'/ect. 

5,  747 

15,  HK) 

12,020 

2,549 

60 
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[NO.  131- 


Mean  duHy  (juge  heiglU,  in  feet,  of  Platte  River  near  Colnmbu,%  Nebr.^for  J9fJ4. 


Day. 

Mar. 

1 

•> 

;i                              ... 

4 

, 

6 ' 

7 

8 

1 

1 
9 

1 
10 

11 

12 

13 

3.20 

14 

3.10 

15  .                

3.10 

16 

3.00 

17 

3.00 

18 

3.00 

3.00 

•20 

3. 26 

21 

3.30 

'ft 

3.30 

23           

3.30 

21 

3.20 

2.> 

3.10 

2G 

3.00 

27 

3.10 

28 

3.10 

29 

3.10 

30 

3.10 

31 

3.10 

Apr. 

3.20 
3.20 
3.15 
3.20 
3.20 
3.10 
3.10 
3.30 
3.20 
3.05 
3.a5 
3.00 
2.90 
2.90 
2.80 
2^80 
2.75 
2.75 
2.70 
2.70 
2.65 
2.60 
2.60 
2.60 
3.00 
3.25 
3. 45 
3.20 
2.90 
2.75 


1   May. 

1                               4 

June. 

2.(i0 

4.15 

2. 60 

4.20 

2.60 

4.{>5 

2.65 

4.75 

2. 65 

4.85 

3.00 

4.65 

4.55 

3.80 

4.45 

3.75 

4.35 

3.75 

4.10 

3.80 

4.18 

3.86 

4.35 

3.85 

4.90 

3.90 

5.00 

3.  (50 

4.60 

3.70 

4.92 

3.60 

4.80 

3.(56 
3.65 
3. 65 
3.60 
3.50 
3.38 
3.35 

3.30 
3.40 
3.60  I 
3.70  I 
4.20  I 
4.10  ! 


4.50 
4.52 
4. 25 
4.20 
4.20 
4.10 
4.10 
4.20 
4.55 
4.50 
4.25 
4.12 
4.00 


July. 

3.91 
3.81 
3.76 
3. 75 
3.75 
3.80 
3.95 
4.02 
4.00 
3.85 
4.20 
6.97 
3.80 
3.50 
3.42 
3.35 
3.70 
3.31 
3.20 
3.26 
3.27 
3.25 
3.17 
3.20 
3.15 
3.10 
3.03 
2.95 
3.00 
2.91 
2.73 


Aug. 

2.  bH 
2.35 
2.40 
2.42 
2.32 
2.29 
2.26 
2.21 
2.40 
2.85 
2.85 
2.70 
2.62 
2.40 
2.25 
2. 15 
1.95 
2. 12 
2.15 
2.17 
2.08 
1.92 
1.65 
1.55 
1.45 
1.35 
1.30 
1.35 
1.40 
1.45 
2.00 


Sept. 

1.87 
1.80 
1.65 
1.65 
1.70 
1.80 
1.70 
1.65 
1.53 
1.46 
1.30 
1.12 
1.55 
1.55 
1.35 
1.35 
1.35 
1.30 
1.30 
1.25 
1.50 
1.55 
1.40 
1.40 
1.40 
1.45 
1. 45 
1.50 
1.60 
1.75 


Oct. 


Nov 


2. 05  2. «) 

2.00  i:>> 

1.80  2.  .10 

l.HO  2.:>5 

1.25  ,      2.:t> 

1.20  2.3^> 

1.30  2.«i 

2.00  2.*» 

2.25  2. 3D 

2.45  2.20 

2.25  2-10 

2. 15  2.  Oi 

2. 20  2. 20 

2.30  2-30 

2.40  2-30 

2. 35  2. « 

2.85  2..>) 

2. 40  2.  rV) 

2. 45  2.  45 

2. 8:j  2. 42 

3. 10  ,       2-40 

3.10  '       2.4U 

3.25  2.40 

2. 95  2.  :15 

2. 90  2.  40 

2. 70  2. 40 

2.eo   

2.40    

2.a5    

2.30    

2.35    


Ratint/  tattle  for  Pbitle  River  near  Colunibus,  Nehr.^  from  June  15  to  October  if7t  lt^*4- 


(iage 
lieigtil. 


DischarKO 


FM. 

1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 


Secontl-ftrt. 

0 

20 

50 

110 

200 

:v20 

4«0 
6.S0 
830 


Feci. 

2.  60 
2.70 
2.80 
2.90 
XOO 
3.10 
3.20 
3.30 

3.  40 


Dl.scharge. 

Strond-frrt. 
1,080 
1,400 
1,800 
2, 350 
3, 050 
3,810 
4,600 
5,390 
6,180 


Gage 
lieight. 

Discharge 

Feet. 

i>econ(t-fcct 

3.50 

6,970 

3.60 

7,7()0 

3.70 

8, 550 

3.80 

9,340 

3.90 

10, 130 

4.00 

10,  920 

4.10 

11,710 

4.20 

12,500 

Gage 
height. 


Frrt. 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 


Disicharff^- 


Scconfi-frtf. 
13,290 
14,080 
14,870 
15,660 
16,450 
17,240 
18,0:30  1 
18,820     I 


Tlie  alM)vc  table  is  applicable  only  for  ofHiivehaniiel  conditions.  It  is  bas^l  ii|>on 
4  tlischar^e  nieasiirenients  made  dnrinp:  1904.  It  i.s  only  a  rough  approximation. 
Above  gage  height  3.1  feet  the  rating  curve  is  a  tangent,  the  difference  l^eing  790  per 
tenth. 


hisderlidlrI 
and  huyt.    j 
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EMimtital  monthhf  (littrhnrye  o/  Platte  River  near  (hfiimbuH,  Xehr.yfor  1904.^^ 

IDrHiimgc  area,  Tjfi.XTO  wiimrp  mllos.] 


DiM'huri^e  in  second- feet. 


Kun-off. 


Alav  8-31 . 

June 

July 

August 

September 
October  .. 


Month. 

Maximum. 

8,550 
18,  UK) 
12,500 
2,075 
41 
4,995 
November  1-20. .         1, 000 


The  pericMl 


Minimum. 

1,250 

7,760 

1,520 

0 

0 

0 

1,000 


Mean. 

4,128 

12,880 

6,888 

451 

3.03 

1 ,  037 

1,000 


Total  in 
acre- feet. 


StM'ond-feut 

jxT  Hciuart* 

mile. 


Depth  in 
InolieH. 


/ 


196, 500 

766,400 

423, 500 

27,  730 

180 

63,  760 

51,570 

1,5:W,000 


0. 073 
.226 
.121 
.0079 


0.065 
.252 
.140 
.0091 


.018 
.018 


.021 
.017 


.  I 


a  Estimates  May  8  to  June  14  and  Get.  28  to  Nov.  26  ohtained  by  indiref't  method  outlined  in  the 
Nineteenth  Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  4,  1899.  page  32:1  et  «eq. 

BIG    GRIZZLY   CRKEK   AT   HEBRON,  COLO. 

This  station  was  established  May  13,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  at  Hebron,  Colo.,  about  2  miles 
above  the  junction  of  Big  and  Little  Grizzly  creeks  and  10  miles  from 
Walden,  Colo.  A  plain,  vertical,  staff  gage,  graduated  to  feet  and 
tenths  from  2  feet  to  9.5  feet,  is  spiked  to  the  left  downstream  corner 
of  the  middle  crib  pier.  The  2-foot  mark  rests  upon  the  bed  of  the 
stream.  The  gage  is  read  twice  each  day  by  James  R.  Peterson.  Dis- 
charge measurements  are  made  at  low  and  ordinary  stages  })y  wading 
near  the  gage.  During  very  high  water  mesusurements  are  made  from 
the  downstream  side  of  the  2-span  bridge  to  which  the  gage  is  attached. 
The  bridge  is  marked  every  2  feet  and  figures  cut  every  4  feet  in  the 
top  of  the  downstream  hand  rail.  The  initial  point  for  soundings  is 
the  face  of  the  left  abutment  at  the  zero  marked  on  the  hand  rail. 
The  channel  is  straight  for  alx)ut  50  feet  alx)vc  and  below  the  station 
and  the  current  is  at  right  angles  to  the  gaging  section.  The  current 
is  uniform  and  medium  at  all  stages.  Both  l)anks  are  about  3  feet 
high,  clean,  and  not  subject  to  oveiilow.  The  bed  of  the  stream  is 
composed  of  gravel,  with  cobblestones  and  mud  on  the  left  side  of 
the  stream.  It  is  fairly  uniform  and  permanent.  Bench  mark  No.  1 
is  a  30-penny  nail  driven  vertically  into  the  top  of  the  downstream 
end  of  the  top  timber  of  the  left  abutment  of  the  bridge.  Its  eleva- 
tion is  9.76  feet  above  gage  datum.  Bench  mark  No.  2  is  a  regulation 
iron  bench-mark  post,  4  feet  east  of  the  fence  on  the  west  side  of  the 
road.,  60  feet  south  of  the  river  bank.  Its  elevation  is  8.817  feet  above 
the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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IViHchnrge  mfumreinenls  of  Big  (irizdij  Cnck  at  Ileltrt/n,  Colo.,  in  1904. 


[MO.  131. 


Datf 


Hydr<»griipht*r. 


Width. 


FrtL 


May  18« 

May  26 

Jum»2 

June  13 

June  27 

•July  12 ' do 

Auj?u.Mt  8. . ,' I do 


W.  A.  lAnib 

....do 

....do 

....do 

....do 


35 
47 
45 
37 
32 
18 
14 


Area  of 
section. 

Mean 
velocity. 

Ft.pertKC. 

(iiMfe    ' 
height. 

.   _   _   . 
Fret. 

charge. 

(Sfy.  /«•/. 

ikr.^frl. 

58 

2.28 

4.  7t> 

i:« 

101 

2.95 

5.64 

2H8 

75 

,       2. 51 

5. 15 

1S8 

66 

,     2.:« 

4.96 

154 

33 

1       1.73 

4.25 

57 

10 

1.40 

3. 60 

14 

.60 

3.40 

3 

1 

'«  Wading  iSO  feet  l>elo\v  station. 


^fean  daily  gat/e  height j  in  feet ^  of  Big  (irizzly  Creek  at  Hebron^  Colo. y  for  1904. 


Day 


Mtiy 


Juno.      Jnly. 


I 


1 

2 

3 

4 

5 

6 

/.., , 

« 

s 

9 

10 

11 

12 , 

13 

4.S8 

14 

4.82 

15 

* 
4  85 

16 

4.85 

17 

4, 72 

18 

4.8U 

19 

4.  W) 

20 

4.  98 

21 

5.30 

22 .... ! 

5. 35 

23     .. 

5. 35 

24 

5. 58 

2:> 

5.  .'»5 

26 

5. 68 

27 

5.  72 

2.S     .             .     •      . 

5  52 

29 

5.  15 

;k) 

5.  :<5 

31 

5.35 

5  :«) 
5. 12 
5.35 
5.95 
5.:« 
5.30 
4.75 
4.82 
5. 32 
5. 20 
5. 12 
5. 10 
5. 25 
5. 25 
5. 22 
5.00 
4.95 
4.80 
4.95 
4.95 
4.68 
4.  75 
4.58 
4.50 
4.45 
4.38 
4.20 
1.10 
4.00 
3.90 


3.92 
3.88 
3.70 
3.75 
3.75 
3.75 
3.70 
3.78 
3. 75 
3.70 
3.75 
3.62 
3.58 
3.58 
3.62 
3.58 
S.48 
3.52 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
8.50 
3.48 
3. 50 
3.50 
3.48 
3.45 
3.45 


Aug. 

3.40 
3.42 
3. 45 
3.40 
3.40 
3. 42 
3.42 
3.42 
3.40 
3.40 
3. 55 
3.95 
3.90 
3.90 
3.90 
4.00 
3.95 
3. 95 
3.90 
3.75 
3.70 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.65 
3.62 


Sept.    ,    Oct. 


3.65 

3.65 

3.65  ; 

3.60 

3.60  > 

3.60 

3.65  ' 

3.65 

3.60 

3.60  • 

3.50 

3.50  ' 

3.50 

3.50 

8.40 

3.40 

3.40 

3.10 

3.45 

3.45 

3.50 

3,50 

3.55 

3.55 

3.55 

3.;"  5 

3.55 

3.55 

3.60 

3.65 


I 


3.70 
3.65 
3..'>5 
S.."»5 
3. 55 
3,55 
3.f» 
3. 55 
3..\2 
3.55 
3.5.T 

3.60 
3.65 
3.70 
3. 75 
3.70 
2.70 
3.75 
3. 75 
3.70 
3.70 
3.70 
3.75 
3.75 
3.70 
3. 7(» 
3.  TO 
3.75 
3.60 
3.  a» 
3.60 


HINDRRI.lDRRl 
AM>  Ht>YT.      I 
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Hnthnj  ttthle  for  Big  (irizzhj  (Virk  at  flehnWy  ('(tlo.,fr(mi  May  l.i  to  December  HI ^  1904* 


luMght. 

l)is<>harKC'. 

1 

I) 

IM-|)HIX^'. 

helKlU. 

DiM'hHTVo. 

(tHge 
helKlit. 

1  DiHC'harKe. 

1 

Flit. 

1  Stcoutt/ffi. 

Fai. 

N- 

ctnul-fet  t. 

Fat. 

S*itfii<l-/i'*i. 

Fvti. 

1  Sci'ond-fed , 

;;.  40 

1 

3 

4.  10      1 

1 

43 

4.80 

127 

5.  50 

264 

a.  50 

7 

4.20 

52 

4.W 

143     ' 

5.(i0 

1           288 

;j.  60 

"  1 

4.  :{o 

02 

5.  (K) 

160 

5.  70 

313 

:\.  70 

1 

4.40 

73 

5.  10 

178 

5.80 

339 

1 

3.  80 

22 

4.  50 

85 

5.20 

198 

5.90 

,           366 

3.9t) 

'             28 

4.(iO 

98 

5. ;«) 

219 

6.00 

1           394 

4.CH) 

35 

1 

4.70 

112 

5.  40 

241 

1 
1  • 

The  alH>ve  table  is  ai)pii('at>le  only  for  o|M'n-fhaniiel  coii<lition8.  It  is  based  upon 
7  discharge  measurements  made  during  \*i^^A.  It  iH  well  (lelhunl  to  gage  height  5.6 
fiH*t.     The  table  has  l)e<»n  extended  al)ove  thin  limit. 

Estimated  monthly  dincharfje  of  Big  (-irizzly  Crrek  at  Jldfrtm,  (hh.yfftr  1904- 


])is<'hurKi'  in  stu'cmd  feet. 


Mav  i:V>31 

June 

Jiilv 

August 

Si'ptember, 
Octol>er  . . 


Month. 


The  iK^ricxl 


1 
Maximnm. 

Minimum. 

1 

1 

Mean.      , 

Total  in 
acre-feet. 

318 

iia  , 

1 
207         1 

7,801 

380 

28 : 

152 

9,045 

29 

5  1 

12.0 

738 

:V) 

1 

14.1     , 

867 

13 

3 

8.  73  1 

519 

19 

■     «  ! 

13.  7 

842 

1 

19,820 

1 

1 

LllTLE    (JRIZZLV   CREEK    NEAR   HEBRON',  COIAh 

This  stjition  was  cstiiblished  June  3, 1904,  by  William  A.  Lamb.  It 
i.s  located  at  the  wagon  bridge  on  James  Hill's  mneh,  one-half  mile 
southwest  of  Hebron,  Colo.,  and  one-fourth  mile  west  of  the  road 
from  Hebron  to  Spieer.  A  plain  staff  gage  is  nailed  vertically  to  the 
northwest  corner  of  the  center  pier  of  the  bridge.  It  is  read  twice 
each  day  by  John  Peterson.  At  low  water  measurements  are  made  by 
wading  8CK)  feet  aboye  the  gJige.  At  high  water  measurements  are 
made  from  the  dcfwnstream  side  of  the  2-span  bridge  to  jvhich  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  east  edge  of 
the  pier  at  the  left  bank.  Points  for  sounding  are  marked  eyery  2 
feet  by  10-penny  nails  driyen  into  the  guard  rail  on  the  downstream 
side  of  the  bridge.  The  channel  is  straight  for  about  150  feet  aboye 
and  below  the  station,  and  the  current  has  a  medium  and  uniform 
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[no.  n\. 


velocitv.  Both  banks  are  low,  and  liable  to  overflow.  The  ritrht 
bank  is  partly  covered  by  willows.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  is  firm.  There  is  but  one  channel  at  all  stages, 
broken  by  the  middle  pier  of  the  bridge.  Bench  mark  No.  1  is  a  nail 
driven  into  the  north  end  of  the  second  log  in  the  left  abutment,  lis 
elevation  is  5.90  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
is  a  nail  driven  into  the  north  end  of  a  log  in  the  right  abutment.  Its 
elevation  is  6.373  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3 
is  the  top  of  a  regulation  iion  bench-maf-k  post,  80  feet  east  of  the 
gage  rod  and  20  feet  north  of  the  road.  Its  elevation  is  (J.Tsfi  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904:  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Dlscltnr(/e  ineasJirementK  of  Little  (irizzhf  Crtrk  near  Ueltrim^  Colo.,  in  19fJ4- 


Date. 


Hydrographer. 


Width. 


June:5 1  W.  A.  I^mb. 

June  l.S do 

June  27 ' (l,o 

July  12 1 do 

Augusts I do 

September  12  « do 


Ffft. 


47  I 
47  I 
46  I 
28  I 
10  I 
15 


A  rea  of 

section. 


Sq.  ff'fi. 

117 

159 

98 

17 

11 

6 


I 


MeHii 
veloc'ily 


Fl.jtfrser 
2. 53 
X  45 
1.91 
2.18 
1.09 
1.33 


1    height. 

Ftrt. 
4.85 
5.60 
4.22 
3. 05 
2.«0 
2.73 


I)i.<v- 
c'hHrjff. 


I   Str.-ftft. 

29fi 
'  54S 

'  1S7 

I 

37 
12 

I 

8 


"VVadiiijf  o(K)  feet  alK»ve  station. 
Mean  thuly  gage  hdght^  in  feet,  of  Little  (irizzlij  Creek  near  Helton,  Colo. ,  for  liH)4. 


Day. 

June. 

July 

1   

4.00 

2 

'  3.H5 

3 

4.X2 
4. 52 
4.0.') 
3.92 

3.7S 

4 : 

1 
3.  S5 

:» 

!  8  7'2 

6 

3.  G2 

7 

4.25 
4. 45 
4.H.S 
4.78 
4.90 
5. 35 

3.  .50 

.H 

3.40 

9 

3. :«) 

10 

3.20 

11 

3. 25 

\'l 

3.05 

13 

5. 40 

3.00 

14 

5. 45 

3.00 

15 

5. 15 

3.00 

IC 

5  15 

3.00 

Aug.   Sept. '  Oct. 


Day 


June.  I  July. '  Anp. ,  Sept.    ()<'r. 


I 


"  ' 

—   - 

1-  - 

2.90 

2.90 

2.80  1 

Il7 

2.90 

2.90 

2.85  1 

1^" 

2.  SO 

2.80 

2.80  1 

1  19 

2.80 

2.80 

2.80  1 

1  20 

2.80 

2.82 

2. 85  ' 

'  21 

2.80 

2. 85 

2.S5  1 

'22 

1 

2. 80 

2. 85 

2.80  1 

'£,\ 

2.80 

2. 85 

2.80  1 

24 

2.80 

2.80 

2.80  ' 

25 

2.80 

2.80 

2.80  , 

2G 

2. 8.5 

2.80 

2.78  ' 

,  27 

2.90 

2.  75 

2. 75 

'  28 

2.  90 

2.75 

2.80 

29 

2.90 

2.  70 

2.80  ' 

:^o 

2.  8.5 

2. 70 

2.80 

31 

2. 95 

2. 70 

2. 85 

1 

4.95 
4.  fv5 
4.72 
4.G8 
4.78 
4.80 
4.48 
4.62 
4.30 
.1  •>•» 

4.20 
4.^0 
3.95 
4.02 


■^ 


«>  i>> 

**■  •'•■ 
2. 95 
2.90 
2.90 
2.80 
2.90 
2.90 
2.90 
2.90 
2.85 
2.90 
2.90 
2.90 
2. 9.5 
2. 95 


'  3.00 
:  3.00 
2.8.5 
'  2.90 
'  2.90 


I 
I 

,  2.90 
2.90 


I  2.70 
I  2.70 

2.70 

'  I 

I  2,70 

,2.70 


2. 85 
2.8.5 


2.75  ' 
2.75 
2.75  I 


2.90  I  2.75 


2.85 
2. 85 
2. 8.5 
2.  H2 
2.92 


2. 75 


I  '.:.  «.^ 


2.?«0 
2.8t) 


2.  Ml 
2.  80 

2.  m 

2.N8 
2.  S5 
2.90 
2.92 
2.95 
2-9U 
2.  s.') 
2.  SO 
2. 85 
2.H) 
2.W 
2.82 


I 
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Rntiwj  table  for  LiitU'  (irizzhj  Creek  near  Hebrojiy  Colo,  y  from  JaneS  to  Decemf>er  SJ,  1904. 


height. 


Frrt. 
2.70 
2.75 
2.80 
2.a5 
2.90 
2.  95 
3.00 
3.10 
3.20 


Dischuive. 
Scctmtf'/r.ct. 

t 

9 
12 
16 
21 
26 
31 
41 
51 


Fed. 
3.30 
3. 40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


,    height. 

I 


S(roml-/trt. 
61 


71 

82   I 

94 

106  I 
119  'i 
133  I 
147    I 


Frtt. 

4.10 
4.20 
4.  30 
4.40 
4. 50 
4.60 
4.70 
4.80 


Diwhjirge. 

162 
180 
198 
216 
235 
255 
276 
298 


helirht. 


Fett. 
4.m) 
5.  (X)  , 
5.  10  I 
5.20 
5.m) 
5.40 
5. 50 
5.60 


Disoharg**.  i 

SfTf/fid/rf't.  I 
322  I 
347     I 

I 

375    I 

405    I 

4;i8   I 

472     i 
d09 
548    I 


The  alK)ve  table  w  applicable  only  for  ojien-channel  conditions.     It  is  baseii  upon 
6  iliHchaiyc  nieasnrementfl  made  durinjj  1904.     It  \h  fairly  well  definetl. 

Eittimatffi  riionthly  discharge  of  Little  drizzly  Creek  near  Hebron^  ('oh. j  for  1904' 


I)iwharge  in  Hecond-feet. 


Month. 


Jinie:^30. 

July 

.August 

September 
<>ctol)er  .. 


The  period 


Maximum. 

Minimum. 

490 

136 

147 

12 

31 

12 

21 
26 


i 
9  I 


Mean. 

27.2 
49.0 
18.0 
10.8 
14.  5 


Total  in 
acre-feet. 


15,  110 

3,013 

1,107 

643 

892 


20,760 


HOARIXC;    FORK    RIVER   NEAR   HEBRON,  COI>0. 

This  station  was  established  May  34,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge,  about  2  miles  above  J.  E.  Mallon's 
mnch  house  and  4  miles  northwest  of  He})ron,  Colo.,  and  is  one-half 
mile  above  the  mouth  of  the  river.  A  standard  chain  gage  was  placed 
Juno  14,  1904,  by  William  A.  I^amb.  It  is  located  on  the  east  side  of 
tlie  bridge,  18  feet  from  the  south  face  of  the  north  abutment.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  7.70 
feet.  The  gage  is  read  three  times  each  week  by  Walter  Johnson. 
Discharge  measurements  are  made  at  low  stages  by  wading  near  the 
gage.  At  higher  stages  they  are  made  from  the  single-span  bridge  to 
which  the  gage  is  attached,  sounding  points  being  marked  on  the 
downstream  side  with  figures  cut  in  the  floor.  The  initial  point  for 
soundings  is  the  south  face  of  the  north  abutment,  marked  with  a 
spike  driven  into  the  bridge  floor.     The  channel  is  straight  for  about 
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100  feet  above  and  60  feet  below  the  station,  and  the  current  is  unifonn 
and  moderately  swift.  Both  banks  are  about  5  feet  high  above  and  3 
feet  high  below  the  bridge,  lined  with  willows,  and  not  liable  to  over- 
flow except  at  extremely  high  stages.  The  bed  of  the  stream  is  com- 
posed of  coarse  gmvel  and  cobblestones,  uniform  and  stable.  There  is 
but  one  channel  at  all  stages.  Bench  mark  No.  1  is  the  top  of  a  spike 
driven  horizontally  into  the  east  end  of  the  second  timber  from  the 
top  of  the  north  abutment.  The  head  of  a  nail  driven  vertically  into 
the  north  end  of  the  gage  rod  is  2.55  feet  above  this  bench  mark. 
The  elevation  of  the  bench  mark  is  2.86  feet  above  gage  datum. 
Bench  mark  No.  2,  established  October  2,  11M)4,  is  the  top  of  a  «ist- 
iron  rod,  16  inches  long  by  1  inch  at  the  lower  end,  tapering  to  a  point 
at  the  upper  end.  It  is  set  on  a  bowlder  sunken  in  the  ground  by  the 
side  of  the  lane  fence,  50  feet  northeast  of  the  north  pier  of  the  bridge. 
Its  elevation  is  7.14:  feet  above  the  gage  datum. 

The  observations  at  this  station  during  11H)4  have  been  made  undei 
the  direction  of  M.  C.  Ilinderlider,  district  hydrographer. 


Discharge  mrai<tirement/t  of  Roaring  Fork  River  near  Hebron ^  O^lo.j  in  1904. 

HydrojfrHphor.  ■    Width. 


Date. 


1904. 

May  14 

Mav  27 

June  4 

July  13 j do 

August  9 j <lo 

8epternl)er  13«J do 


Area  of   '     Mean 
section.   ,  vehieity 


(iiMre. 


Di<^ 


Feet. 


\V.  A.  Lamb 

....do 

....do 


'MS 
42 
41 
34 


2h 


18 


Sr/.  fret.  I  Ft.  ;wr  «rr. 

31  I        2.65 

90  [      3.64 

05  I      3.42 


37 
23 
15 


2. 95 
1.69 
1.00 


height.       chari(?i-*- 


Fvrt. 


3.49 
3.04 
2.00  ' 
1.60 
1.32  . 


Sf-r./tri. 

S2 

32> 

22l! 

109 

15 


I 


•I  Measured  iit  differeiil  seetion. 
^fean  daihj  gage  height,  in/eet,  of  Roaring  Fork  Rircr  near  Hebron,  Colo.,  for  1904. 

Day.  July.  I  Auk-   Sei»t.    Oct.    Nov.  Day.  July.   Aug.   Sept.    Oct.  ,  Nov 


1 1  l.W)  ,  1.15     l.-M)    '  17 1.15  ,  1.30 


'2    1 ' l.:)0   I  18. 


I 


1.35 


1.75    i.r.5    i.:jo 


.1, 


1.20 


l.C,    1.3() 

1.75      1.20     1.;K) 


3 

\ 

5 

r» 

7 

H 

y 

10    1..V)     1.25     l.:30 

11 1 ; 

12 ' 1. 25  '  1. 30 

\'<  I  1  '>.5  1  30 

14 1 1 

15 '  1.02  '  1,30  I  1.40 

10 1 


I 


19 

I  20 2.(«     1.20' 

1.30      21 1.25 


1.30    1. 

1. 30  ' 


22 1.20     1.30     1.30 

2:^ 2.01    

21 1.30     i.:« 

25 2.00     1.25    ■ 


I 


il 


I 


■26. 


27, 


28. 
29. 
30. 
31. 


'  1.30     1.23  '. 


1.20 


'  1.95  ; 

' '  1.15  ,  1.30  !  1.30 


'  1.80 


I 
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Jilting  table  for  Rwirim/  Fork  Hirer  near  Hebron^  Colo.,  from  ^k^^f  14  to  DecemlterSIj  1904* 


G 
height 

1. 00 

i.a5 

1.10 
1.15 
1.20 
1.25 


The  above  table  in  applicable  only  for  o|)en-<'haiinel  wmditions.     It  is  Imned  u))on 
6  difchai^  ineasurenients  made  during  1904.     It  is  not  well  defined. 

Egtimnted  m<mthly  ilijtrharfje  of  Roaring  Fork  Hirer  near  Hebron^  (hlo.yfor  1904. 


Discharge. 

1 

Gage 
,    height. 

1 
DifK-harge. 

Gage 
heiglit. 

Di-sftharge. 

1 

Gage 
height. 

DLncharge. 

1 

iSecoHd-fcet. 

f^t. 

1 

SfCWUl'/fTt.    . 

Ftd. 

Sfroml-ftft. 

1 

Fctt. 

Stiirtt*i-frtt.   > 

2     , 

1.30 

13     , 

l.HO 

40 

1.90 

Tl 

3 

1.35 
1.40 

17 

1.65 

45 

1.95 

78 

4 

21     , 

1.70 

50 

2.00 

84 

5 

1 

.1.45 

25 

1.75 

55 

2.10 

96 

^     1 

1.50 

30 

1 

1.80 

(iO 

10 

'     1.56 

1 

35     1 

1.85 

66 

1 

1 

_   _  J 

1 

Diflchaige  In  second-feet. 


Month. 


July,  5  days 

August,  13  days 

September,  14  days. 
October,  15  days  . . . 


Maximum. 

Minimum. 

M(«n. 

Total  in 
acre-feet. 

88 

79.0 

«  1,880 

55 

2 

21.8 

j 

''1,340 

13  ' 

5 

10.4 

&619 

21 

1 

10 

13.6 

&8.36 

o  Acre-feet  computed  July  '20-31, 


'».\cre-feet  Ci»mi>uted  for  full  month. 


MICHIGAN   CREEK    NEAR   WALDEN,  COIX). 

This  station  was  established  May  9,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway'  bridge,  one-half  mile  ciust  of  Walden,  Colo. 
A  plain,  vertical,  staff  gage  is  attached  to  the  left  downstream  corner 
of  the  middle  pier.  The  gage  is  gi'aduated  to  feet  and  tenths  from  4 
to  10  feet,  the  4-foot  mark  resting  on  the  bed  of  the  stream  at  the  foot 
of  the  pier.  It  is  read  twice  each  day  b}'  J.  K.  P.  McCallum.  Dis- 
charge measurements  are  made  at  ordinary  stages  by  wading  a  short 
distance  above  the  two-span  bridge  to  which  the  gage  is  attached.  At 
high  stages  they  are  made  from  the  downstream  side  of  the  bridge. 
The  initial  point  for  soundings  is  a  HO-penn}*^  nail  driven  into  the  floor 
lit  the  west  end  of  the  bridge.  The  channel  is  straight  for  about 
75  feet  above  and  50  feet  below  the  station.  The  current  is  medium 
at  low  and  swift  at  high  stages.  Both  banks  are  about  three  feet  high, 
bordered  by  flat  meadow  lands,  and  are  not  liable  to  overflow.  The 
bed  of  the  stream  is  composed  of  sand  and  gravel,  free  from  vegeta- 
tion, and  is  fairly  permanent.  Bench  mark  No.  1  is  the  top  of  a  nail 
driven  into  the  left  abutment  of  the  bridge  on  the  downstream  side. 
Its  elevation  is  7.910  feet  above  the  gage  datum.  Bench  mark  No.  2 
is  the  top  of  a  20-penny  nail  driven  into  the  top  of  a  sandstone  bowlder 
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under  the  cliff  on  the  north  side  of  the  river,  about  275  feet  northeast 
of  the  east  end  of  the  l)ridge.  It  is  marked  ''  B.  M.  U.  S.  (i.  S/'  Its 
elevation  is  15.385  feet  above  the  ga^e  datum. 

The  observations  at  this  station  during  11)04  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


DMiarffi'  mccuuremeiiOi  of  Michigan  Creek  near  Waklen,  Volo.^  in  1904. 


Date. 


Hytlrographer. 


Width. 


/Vrt. 


W.  A.  l^mb. 
....do 


May  8a 

May  24 

I 

June  1 1 do 

July  9 1 do 

August  6 i do 

I 

August  22 1 do 

Septeml)er  Qf do 

October  28«  ...' do 


40 


7«7 


40 
56 
28 
29 
26 
25 


Area  of 
section. 


37 
79 
90 

ao 

23 

28 
18 
15 


Mean 
velocity, 


f 7.  per  ger. 
3.32 
3.29 
3.07 
2.33 
2.17 
2.64 
2,00 
2.20 


Gage 
height. 


fiti. 
4.95 
5.41 
5.51 
5.28  I 
4.70  I 
4.77 
4.60  ' 
4.60 


.V«-.-/«W. 
123 

276 

19S 

50 

74 


n  Wading  at  different  section. 
^fen7l  da  ill/  gmje  height  ^  in  feet,  of  Michigan  Creek  near  M'alderiy  Colo.,  for  J  904. 


Day. 

May. 

1 

2 

3 

4 

5 

6 - 

7 

8 



• 

.. 

9 

■ 

4.S8 

10 

4.95 

11 

5. 22 

12 

5.  a'> 

13 



4. 75 

14 

5.00 

15 

5  00 

le 

5. 02 

17 

4  9.-. 

IM 

4.90 

19 

4.9.H 

20 

"  ■ 

5.  i:> 

21 

5.  20 

22 

5. 20 

23 

5. 30 

24 

■ 

5. 30 

2.') 

5. 50 

2<) 



5. 1)0 

27 

5.  f)2 

2M 

5.  45 

29 

5.  :t'> 

30 

5. 42 

31 

• 

5.  40 

June. 


July.    I   Aug.       Sept.   |    ()<*l. 


5.48 
5.45 
5.  GO 
5.  f.2 
5. 45 
5.38 
5.38 
5. 45 
5.58 
5.fi0 
5. 65 
5. 02 
5.08  • 
5.78  1 
5.88 
5. 90 
5. 85 
5.80 
5.70  I 
5.«W  I 
5.68  I 
5.  T2 
5.68 
5.68 
5.02 
5. 50 
5. 48 
5.35 
5. 35 
5.38 


5.50 
5. 42 
5.40 
5.35 
5.32 
6.25 
5.28 
5.28 
5.28 
5.12 
5.10 
5.10 
5.a5 
5.ft'> 
5.02 
4.98 
4. 75 
4.98 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.82 
4.80 
4.82 
4.90 
4.92 
4.82 


4.80 
4.78 
4.75 
4. 70  _ 
4.70  ! 
4.70  j 
4.70 
4.70  i 
4.65  I 

4.a'j 

4.70 
4.78 
4.?2 
4.70 
4.70 
4. 75 
4.85 
4.80 
4.82 
4.78 
4.75 
4.78 
4.70 
4.68 
4.62 
4.60 
4.68 
4.70 
4.70 
4.70 
4.65 


4.70 
4.88 
4.75 
4.70 
4.68 
4.68 
4.60 
4.60 
4.60 
4.60 
4.55 
4.55 
4.55 
4.50 
4.50 
4.50 
4.:i0 
4. 50 
4.50 
4.50 
4.50 
4..nO 
4.60 
4.52 
4.50 
4.52 
4.58 
4. 55 
4.  .55 
4.60 


4.55 

4.50 

4.  .HI 

4.511 

4.5tl 

4.  .V» 

4.52 

4.  Vi 

4.  Vi 

4.  .V> 

4.  ('4) 

4.V» 

A.fi) 

4..Vi 

4.  Vi 

■I.  .V» 

4.  o 

4.  .Vi 

4. 55 

i.di} 

4.r4) 

4.U) 

4.(iO 

4.ttl 

4.60 

4.61) 

4.i;5 

4.6^) 

4.60 

4.60 

4.60 
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Hating  Uihle  for  Mirhigati  (Wek  near  WaldeUf  (hlo.,/rom  Ma  if  8  to  DeremUr  SI^  1904. 


height.      I>i*'»^«nre.  i    ^^,^   I  Di^hanre. 


4.50 
4.55 
4.60 
4.65 
4.70 


f<<-roml-/ret.  Fcft. 


17 
24 
32 
41 
50 


4.75 
4.80 
4,85 
4.90 
4.95 


S('Cfnul-/ret. 

60 
71 
82 
94 
106 


(iago 
hoiKht. 


Fed. 
5.00 
5.  10 
5.20 
5.  30 
5.40 


Diwharjco. 

118      I 

145     ; 
174 
207     ' 
242 


S'^^^\     '  Disf'haree 


Fcft. 
5.  50 
5.60 
5.70 
5.80 
5.  IK) 


Stronfi-feH. 
I  280 

'  321 

364 
411 
4<>0 


The  al)ove  table  is  applicable  only  for  open-channel  eonilitionn.  It  Ik  base<l  ui>on 
8  tlifoharge  mea^nrenients  made  durinj?  UKM.  It  Ih  well  defined  between  gage  heights 
4.6  feet  and  5.5  feet 

KHiimated  monthhj  discharge  of  Michigan  Creek  near  Waldni,  Colo.  ^  for  1004. 


Month. 


May  9-31 . 

June , 

July 

August 

♦September 
Ortol>er  ... 


Discharge  in  second-fet't. 

Total  in 

Maximani. 

_ 

1 

Mimimiim. 

Mean. 

acre-feet. 

329 

60 

177 

8,073 

460 

224 

320 

19, 040 

280                 60  ' 

137 

8,424 

82 

32 

54.  3 

3, 339 

89 

17  . 

29.7 

1,767 

41 

17 

26.8 

1,648 

The  perifKl 


42, 2t)0 


MICHIGAN   CREEK,  OR   MIDDLE   FORK    RIVER,  NEAR   COW  DREY,    COLO. 

This  station  was  esta])li8hed  May  9,  1904,  by  M.  C.  Hinderlider. 
It  is  lo<^ated  1(H)  feet  above  the  wagon  bridge,  1^^  inile.s  northwest  of 
Cowdrey,  Colo.  The  gage  is  an  inclined  staff,  graduated  vertically  to 
feet  and  tenths,  spiked  firmly  to  posts  set  into  the  left  bank.  The 
distance  between  the  footmarks  on  the  slope  is  1.6  feet.  The  gage  is 
read  twice  each  day  by  L.  L.  Knoles.  Discharge  mejisurcments  are 
made  at  all  ordinary  stages  ])y  wading  near  the  gage.  At  extreme 
high-water  measurements  are  made  from  the  wagon  bridge  100  feet 
below  the  gage  rod.  The  initial  point  for  soundings  is  the  top  of  the 
left  bank  at  the  gage.  The  channel  is  straight  for  about  50  feet  above 
and  100  feet  below  the  station,  and  the  current  is  medium.  The  right 
bank  is  a  gradualh^  sloping  gravel  bar  and  overflows  at  high  water  for 
about  80  feet.  The  left  bank  is  about  2.5  feet  high,  sodded,  and  does 
not  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  free  from 
vegetation,  uniform,  and  permanent.     I^ench  mark  Mo.  1  is  a30-penny 
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nail  driven  into  the  top  of  the  south  end  of  the  cap  timber  of  the  first 
pile  bent  at  the  east  end  of  the  bridge.  A  witness  nail  is  driven 
beside  it.  The  elevation  of  the  bench  mark  is  6.23  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  an  iron  post  located 
3  feet  south  of  the  fence  on  the  south  side  of  the  road,  75  feet  north 
of  the  gage  rod  and  50  feet  west  of  the  river  bank.  Its  elevation  is 
6.255  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  h^'drographer. 


Discharge  measureTtietUs  of  Michigan  Creeks  or  Middle  Fork  River ^  near  Cbwdrey^  Colo., 

in  1904. 


Date. 


Hydrographer. 


Width. 


Area  of 

8€M;tiOIl. 


June  7 

June  10 

June  17 

June29« 

Augusts 

August  22 

September  6« . . | do 

September  24  a  J do 


W.  A.  Lamb. 

....do 

....do 

....do 

....do 

do 


Mean     '     (la^e 
velocity.  ,    height. 


I^et. 


Sq.  feet.   I  Ft.  per  9CC. 


54 
53  I 
56  I 


97 
157 
177 


2.71  I 
2.41  I 
2.58  1 


Feri. 
3.30 
3.55 
4.02 


42 

69 

3.06 

.3.a5 

36 

33 

2.24 

2.30 

38 

41 

2.22 

2.44 

39 

34 

1.47 

2.20 

28 

17 

1.76 

2.00 

1 

Dis- 
charge. 


211 
74 
JU 


a  Wading  at  different  section. 
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}fean  daihj  gage  height,  inff-et,  of  ^fichignn  Creeks  or  Middle  Fork  River ,  near  CoKxireijy 

(olo.yfor  J904. 


Day 


May 


1 

1 

2 

1 

3 ;. 

4 

5....: ' 

6 

7............... 

8  

9 

10 

11 

12 

2. 35 

13  

2. 30 

11 

2. 28 

It 

2. 20 

16 : 

....' 2.22 

17 

'      2.20 

18 

2.12 

19 

2.10 

20 

2.18 

21 

2.35 

'ft 

8.06 

23 

2. 68 

24 

2. 90 

2r» 

3. 22 

2G 

S^fif) 

27 

8.80 

28 

3.55 

29 

..1      3.28 

30 

3. 18 

31 

3.18 

June. 

July. 

Aug. 

Sept. 

Oet. 

3.32 

3.20 

2.38  ^ 

2.30 

2.00 

3.30 

3.28 

2.35 

2.36 

2.00 

3.65 

3.20 

2.32 

2.42 

2.00 

4.02 

3.20 

2.25 

2.30 

1.96 

3.80 

3.10 

2. -22 

2.22 

1.90 

3.40 

3.20 

2.22 

2.20 

1.90 

3.20 

8.40 

2. -20 

2. 12 

1.90 

8.30 

3.30 

2.20 

2.05 

1.90 

3.45 

3.12 

2.15 

2.00 

2.00 

3.52 

2.98 

2.12 

2.00 

2.00 

3.48 

2.92 

2.15 

2.00 

2.00 

3.52 

2.80 

2.20 

2.00 

2.00 

3.52 

2.80 

2.25 

2.00 

2.00 

3.62 

2.75 

2.25 

2.00 

2.00 

3.78 

2.58 

2.20 

1.95 

2.00 

3.  OH 

2.50 

2.20 

1.90 

2.00 

4.06 

2.50 

2.45 

1.90 

2.05 

3.90 

2.40 

2.50 

1.90 

2.00 

3.80 

2.38 

2.50 

1.88 

2.00 

3.70 

2.35 

2.50 

1.90 

2.00 

3.70 

2.35 

2.40 

1.95 

2.00 

3.60 

2.38 

2.40 

1.95 

'        2.00 

3.60 

2.32 

2.38 

2.00 

2,00 

3.65 

2.38 

2.38 

2.00 

1        2.00 

3.65 

2.40 

2.28 

1.98 

2.00 

3.46 

2.40 

1      2. 10 

1.95 

2.00 

3.20 

2.32 

2. 12 

2.00 

2.00 

3.05 

2.35 

2.20 

2.00 

2.00 

3.00 

2.40 

2.22 

2.00 

2.00 

3.00 

2. 45 

2.25 

2.00 

'        2.00 

'       2. 45 

1 

1      2. 28 

1 

2.00 

Rating  taUe  for  Michigan  Creek,  or  Middle  Fork  Rirer,  near  (hirdreij,  OAo.,  from  May  12 

to  December  31,  Jff04. 


■ 

Gage 
height. 

Di.scharge. 

Gage 
height. 

Discharge. 

(Jage 
height. 

Dli«harge. 

.  -               ,     .    .    1 

Gage 
height. 

Discharge. 

J^ti. 

Sramfi'/rrt. 

Ftft. 

Scctmd-ft  rt. 

Fnt. 

SiTonfi-frct. 

Fret. 

Second-feet. 

,     1.90 

19 

2.40 

m 

3.00 

200 

3.  60 

353 

1.95 

24 

2.50 

103 

3.10 

221     ' 

3.70 

384 

2.00 

29 

'     2.60 

121 

1     3.20 

245 

3.80 

417 

2.10 

42 

2.70 

140 

3.30 

270     ' 

3.90 

451 

2.20 

m 

2.80 

1 

160 

3.40 

296 

4.00 

489 

2. 30 

70 

2.90 

180 

3.  50 

323 

1 

4.10 

5:^0 

■ 

^1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baped  upon 
8  discharge  meafiurements  wade  during  1904.  It  in  well  defined  between  gage 
heights  2  feet  and  3.5  feet. 
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I'Mimaled  monthly  dischanje  of  Michigan  Creek ^  or  Middle  Fork  Hirers  near  Cowdreu, 

Colo,  y  for  1904. 


May  12-81 
June 


July 

August 

Septeiiil)er 
October. . . 


Diwhiirgc  in  second -feet. 


Month. 


The  period 


mm. 

1 

1   Minimum. 

Mian. 

Total  in 
aere-fet'l.. 

417 

1               42 

162      • 

6,  -127 

509 

200 

342 

2(»,:irH) 

296 

73 

148 

9,  l(«l 

103 

I              42 

67.9 

4,175 

89 

•              17 

1 

35.6 

2, 1  IS 

85 

!          i» 

27.7 

IJUi 

43,  STO 

' 

CANADIAN   CREEK    NEAR   COWDUEY,  COLO. 

This  station  was  established  May  10,  1J)04,  bv  M.  C  Hinderlider. 
It  is  located  at  the  highway  bridge  one-half  mile  east  of  Cowdrey. 
Colo.  A  plain,  vertical,  staff  gage  is  attached  to  the  west  face  of  the 
first  pile  from  the  left  bank  on  the  downstream  side  of  the  brid<ro. 
The  gage  is  graduated  to  feet  and  tenths  from  2  feet  to  8  feet,  the 
2-foot  mark  resting  on  the  bed  of  the  stream.  It  is  read  twice  each 
day  by  L.  L.  Knoles.  Discharge  measurements  are  made  at  all  normal 
stages  by  wading  a  short  distance  above  the  bridge  to  which  the  gajrc 
is  attached.  At  exceedingly  high  stages  measurements  are  made  from 
the  bridge,  which  is  marked  every  2  feet  on  the  downstream  guaitl 
rail.  The  initial  point  for  soundings  is  a  20-peimy  nail  driven  into 
the  floor  of  the  bridge  ov^er  the  face  of  the  left  abutment  on  the  down- 
stream side.  The  channel  is  straight  for  al)out  150  feet  above  and  40 
feet  below  the  station,  and  the  current  is  uniform  and  of  medium 
velocity.  Both  banks  aie  about  2  feet  high,  ))ordered  with  willows 
and  bushes  above  the  bridge,  and  clean  below.  The  left  bank  over- 
flow\s  at  extreme  high  stages  of  the  stream.  The  bed  of  the  stream  i^^ 
composed  of  sand  and  silt,  with  a  few  stones  from  the  ripnip  at  the 
west  end  of  the  bridge,  and  is  shifting.  There  is  but  one  channel  at 
all  stages,  broken  by  four  pile  bents.  Bench  mark  No.  1  is  a  30-penny 
spike  nail  driven  flush  with  the  top  of  the  cap  timber  above  the  gsijro 
rod.  Its  elevation  is  9.80  feet  above  the  gage  datum.  Bench  maik 
No.  2  is  a  30-penny  nail  driven  horizontally  into  the  north  face  of  a 
telephone  pole,  3  feet  above  the  ground,  (>0  feet  south  of  the  left  end 
of  the  bridge.  Its  elevation  is  1^80  feet  above  the  datvmi  of  the  gage. 
Bench  mark  No.  3  is  a  regulation  iron  bench-mark  post,  3  feet  soutli 
of  the  fence  on  the  north  side  of  tht^  road,  40  feet  west  of  the  gage 
rod.     Its  elevation  is  8.()2  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C'.  Hinderlider,  district  hydrographer. 
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Discharge  meamirements  of  Canadian  Creek  near  (,\)wdrey,  Cblo.j  in  1904. 


Date. 


Hydrographer. 


W.  A.  T^mb. 
....do 


Mav  lOfl 

m 

May  24 

May  31 do 

June  7 do 

June  11 do 

JuneaOo do 

Julys I do 

Anjjnst  t do 

August  22 * do 

September  5 do 


Width. 


Area  of 
section. 


Mean 
velocity. 


Gage. 

height. 


Feet. 
21 
37 
67 
54 
54 
23 
33 
28 
23 
27 


Dis- 
charge. 


Sq./eet. 

Ft.  per  tec. 

Feet. 

Sec.-/eet. 

38 

1.74 

4.68 

66 

58 

1.87 

5.18 

105 

68 

1.72 

5.15 

117 

79 

2,15 

5.20 

170 

89 

2.75 

5.45 

244 

33 

2.03 

4.73 

67 

52 

2.00 

5.00 

104 

19 

1.42 

4.30 

27 

22 

1.59 

4.42 

35 

17 

1.06 

4.22 

18 

a  Wading  at  different  section. 
Mean  daily  gage  heigkty  infeet^  of  Canadian  Creek  near  Voiodrey,  Colo.  ^  for  1904. 


Day. 

May. 

June. 

1 

5.20 

2 

5.15 

3 

5.40 

4 

5.90 

5 

5.45 

6 

5.22 

7 

6.15 

g 

5.25 

9 

5.55 

10 

5.45 

11 

5.40 

12 

4.68 
4.70 
4.70 
4.70 
4.70 
4.72 
4.58 
4.56 
4.62 
5.00 
5.08 
5.05 
5.15 
5.S2 
5.45 
5.48 
5.30 
5.10 
5.02 
5.10 

5.45 

13 

5.38 

14 

5.38 

15.      .                              .                

5.42 

16 

5.45 

17 

5.40 

18 

5.38 

19 

5.42 

20 

5.25 

21 

5.28 

22 

5. 15 

23 

« 

5.10 

24 

5.10 

25 

5.10 

26 

6.00 

27 

4.88 

28 

4.78 

29 

4.72 

30 

4.70 

81 

July. 


Aug.   I  Sept.  ,    Oct. 


4.85 
5.10 
4.95 
4.96 
4.92 
4.80 
4.98 
4.98 
4.90 
4.68 
4.62 
4.55 
4.50 
4.52 
4.62 
4.55 
4.60 
4.78 
4.60 
4.48 
4.50 
4.50 
4.48 
4.48 
4.55 
4.52 
4.50 
4.52 
4.58 
4.58 
4. 58 


4.42 

4.80 

4.40 

4.80 

4.32 

4.40 

4.30 

4.32 

4.30 

4.25 

4.28 

4.20  > 

4.25 
4.28 
4.20 
4.20 
4.15 
4.20 
4.20 
4.15 
4.25 
4.30 
4.40 
4.50 
4.50 
4.50 
4.40 
4.40 
4.32 
4.80 
4.28 
4.22 
4.28 
4.25 
4.22 
4.28 
4.30 


4.20 

4.20  I 

4.20 

4.20 

4:20 

4.15 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.15 

4.12 

4.10 

4.20 

4.20 

4.20 

4.20 

4.20 

4.28 

4.30 

4.30 

4.25 


4.25 
4.20 
4.20 
4.20 
4.20 
4.20 
4.15 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.2c 
4.20 
4.20 
4.20 
4.20 
4.20 
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Rating  table  for  Canadian  Creek  near  Cowdreyy  Colo.,  from  May  10  to  December  SI,  1904. 


Gage 
hel^t. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Gage, 
height. 

Discharge. 

'  Gage 
height 

Fed. 

Di8chmig«. 

Feet. 

Secondr/eet. 

Feei. 

Second-/e€t. 

'      Feet. 

Second-feet. 

Seccmd-Jexi. 

4.10 

10 

4.40 

33 

4.70 

66 

5.00 

110 

1 

4.15 

13 

4.45 

38 

4.75 

72 

5.10 

131 

4.20 

17 

4.50 

43 

4.80 

78 

5.20 

157    . 

4.25 

21 

4.55 

48 

4.85 

85 

5.30 

188 

4.30 

25 

4.60 

54 

4.90 

93 

5.40 

223 

4.35 

29 

4.65 

60 

'     4.95 

101 

5.50 

265 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  upon 
10  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  4.2  feet  and  5  feet.     The  table  has  been  extended  beyond  these  limits. 

Estiniaied  monthly  discharge  of  Canadian  Creek  near  Chwdrey,  Colo.,  for  1904» 


Month. 


May  12-31 

June 

July 

August 

September 

October  .. 


The  period 


Discharge  in  iMXiond-feet. 


Maximum.     Minimum. 


Mean. 


Total  in 
acre-feet. 


LARAMIE   RIVKR   NEAR  GLENDEVEY,  COLO. 

This  station  was  established  June  24,  1904,  b^^  William  A.  Lamb! 
It  is  located  at  the  highway  bridge  one-eighth  mile  west  of  Glen- 
devey,  Colo.,  on  the  State  road  between  Walden  and  Fort  Collins.  A 
plain  staff  gage  is  attached  to  the  northwest  corner  of  the  first  pier  from 
the  right  bank.  It  is  read  twice  each  day  by  W.  W.  Summers.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the  three- 
span  bridge  to  which  the  gage  is  attached.  Points  »for  soundings  are 
marked  by  numbers  painted  at  intervals  of  2  feet  on  the  floor  of  the 
bridge.  The  initial  point  for  soundings  is  a  30- penny  nail  driven  into 
the  guard  log  directly  over  the  east  face  of  the  wooden  pier  at  the  left 
end  of  the  bridge.  The  channel  is  straight  for  about  200  feet  above  and 
800  feet  below  the  station,  and  the  current  is  swift  at  all  stages.  Both 
banks  are  high^  wooded,  and  not  liable  to  overflow.  The  bed  of  the 
stream  is  covered  with  bowlders  and  coarse  gmvel,  free  from  vegeta- 
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tion,  and  permanent.  There  is  one  channel  at  all  stipes,  broken  by 
three  piers.  Bench  mark  No.  1  is  a  cross  cut  in  the  top  of  a  granite 
bowlder,  18  inches  in  diameter,  located  10  feet  northwest  of  the  initial 
point  for  soundings.  Its  elevation  is  7.325  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  a  cross  cut  in  the  top  of  a  granite  bowlder, 
3  feet  in  diameter,  located  75  feet  northwest  of  the  initial  point  for 
soundings.     Its  elevation  is  16.841  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Laramie  River  near  Glendevey,  Colony  in  1904. 


Date. 


Hydrographer. 


Jane24a W.A.Lamb. 

July  5  « do 

August  2« ' do 

August  20 do 

September  4 do 

October  24 do 


Width. 


Feet. 
54 
61 
32 
35 
32 
25 


Area  of 
section. 


Mean 
velocity. 


Gaffe 
leijrnt. 


heig 


Sq.  Jeet. 
S6 
67 
36 
34 
30 
22 


Ft.  per  tec. 
4.  S3 
3.66 
2.53 
1.94 
1.80 
1.45 


F^set. 
3.00 
2.60 
2.15 
2.08 
2.00 
1.85 


Din- 
charge. 


Sec-feet. 
415 
245 
91 
66 
54 
32 


alleaaurementfl  June  24,  July  6,  and  Aug.  2  are  probably  several  per  cent  too  large  on  account  of 
deiective  meter. 

•     Mean  daily  gage  height^  in  feet,  of  Laramie  River  near  Glendeveyj  Coto.,  for  1904^ 


Day. 


1 

2 

3 

i 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


June. 


July. 

Aug. 
2.12 

3.00 

2.68 

2.10 

2.62 

2.10 

2.62 

2.10 

2.60 

2.10 

2.60 

2.05 

2.60 

2.06 

2.70 

2.06 

2.62 

2.06 

2.38 

2.06 

2.42 

2.00 

2.40 

2.10 

2.38 

2.08 

2.30 

2.05 

2.30 

2.05 

2.30 

2.10 

Sept. 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.98 
1.92 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


Oct. 


2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


Day. 

June. 

17 

18 

19 

20 

21 

22 

23 

24 

3.00 

25 ! 

2.75 

26 

2.72 

27 

2.72 

28 

2.65 

29 

30 

2.65 
2.65 

31 

2.30 
2.28 
2.25 
2.22 
2.22 
2.22 
2.20 
2.20 
2.20 
2.20 
2.18 
2.20 
2.20 
2.15 
2.15 


2.10 
2.15 
2.08 
2.05 
2.06 
2.a5 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


Sept. 

1.90 
:..90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 


Oct. 


2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 


LARAMIE   RIVER   NEAR  JELM,  WYO. 


This  station  was  established  June  22,  1904,  by  W.  A.  Lamb.  It 
is  located  at  the  wagon  bridge  at  H.  T.  Decker's  ranch,  one-half  mile 
south  of  the  Colorodo-Wyoming  State  line,  near  Jelm,  Wyo.     A  plain 
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staff  gage,  graduated  to  feet  and  tenths,  is  fastened  in  a  vertical  posi- 
tion to  the  northwest  corner  of  the  center  pier  of  the  bridge.  The 
gage  is  read  twice  each  day  by  H.  T.  Decker.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  four-span  bridge, 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  i^  a 
30-penny  nail  driven  into  the  left  end  of  the  downstream  guard  rail. 
The  channel  is  straight  for  about  50  feet  above  and  300  feet  below  the 
station,  and  the  current  is  swift.  Both  banks  are  high,  covered  with 
willows,  and  not  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  bowlders,  and  is  firm.  There  is  but  one  channel 
at  all  stages,  broken  by  the  three  piers  of  the  bridge.  The  bench 
mark  is  a  30-penny  nail  driven  into  the  lower  log  at  the  southwest 
corner  of  H.  T.  Decker's  house.  Its  elevation  is  12.35  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Discharge  measurements  of  Laramie  River  near  Jdm,  Wyo,,  in  1904< 


Date. 


June22«.. 
July6«..., 
August  2  a . 
August  20. 
October  27. 


Hydrographer. 


W.  A.  Lamb 

do 

do 

do 

do  ..... 


width. 


Feet. 
60 
62 
44 
44 
44 


Area  of 
section. 

Mean 
velocity. 

Qa«e 
height 

Sq./eet. 

Ft.  per  see. 

Feet. 

146 

6.37 

4.30 

112 

4.33 

3.40 

63 

2.22 

2.30 

59 

1.83 

2.26 

37 

1.33 

■ 

2.00 

chATge. 


Sec-feet. 
7W 
492 
140 
108 
49 


a  Measurements  June  22,  July  6,  and  Aug.  2  in  error  by  several  per  cent  owing  to  defective  meter. 
Mean  daily  gage  height^  infeety  of  Laramie  River  near  Jelm,  Wyo.y  for  1904' 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1 

Day. 

June. 

July. 

2.60 
2.50 
2.45 
2.40 
2.85 
2.46 
2.40 
2.40 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.80 

Aug. 

Sept. 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.05 
2.00 
2.00 

Oct. 

1 

1 

8. 85     2. 30 

2.10 
2.10 
2.10 
2.10 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
2.00 
2.00 
1.90 
1.90 

17 

2.40 
2.45 
2,35 
2.30 
2.30 
2.25 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 

2.0U 

2 

8.45 
8.80 
3.85 
8.20 
8.25 
3.20 
3.40 
3.05 
2.75 
2.75 
2.65 
2.55 
2.60 

2.30 
2.80 
2.30 
2.80 
2.20 
2.20 
2.20 
2.20 
2.15 
2.10 
2.15 
2.10 
'i.20 

18 

2.00 

3 

19 

2. 00 

4 

•20 

2.00 

5 

21 

2.00 

6 » 

22 

4.20 
4.10 
4.15 
8.82 
8.60 
3.60 
3.40 
3.25 
3.25 

2.00 

7 , 

28 

2. 00 

8 

24 

2.00 

9 

25 

2.00 

10 

26 

2.00 

11 1 

27 

2.O0 

12 1 

28 

2.00 

13 1 

I  29 

2.00 

14 

30 

2.00 

16 1 

2.50     2.20 
2.45     2.20 

1 
31 

2.00 

16 

1 

1 

i 

HIKDKBLIDBRl 
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m'iNTYRE   greek  at  GLENEYRE,  COLO. 

This  station  was  established  June  23,  1904,  by  W.  A.  Lamb.  It 
is  located  at  the  wagon  bridge  on  Smith's  ranch  at  Gleneyre,  Colo. 
A  plain  staff  gage  is  attached  vertically  to  a  post  which  is  driven  into 
the  bed  of  the  stream  and  fastened  to  the  left  end  of  the  bridge.  It  is 
read  twice  each  day  by  £lbert  £.  Smith.  Discharge  measurements 
are  made  from  the  upstream  side  of  the  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  at  the  edge  of  the  gage 
rod.  The  channel  is  straight  for  about  200  feet  above  and  30  feet 
below  the  station,  and  the  current  is  swift  at  all  stages.  The  right 
bank  is  low,  partly  covei'ed  with  willows,  and  is  liable  to  overflow. 
The  left  bank  is  high,  covered  with  willows,  and  does  not  overflow. 
The  bed  of  the  stream  is  composed  of  gravel  and  small  bowlders  and  is 
finn.  The  bench  mark  is  the  top  of  an  iron  rod  three-fourths  inch 
in  diameter  and  2i  feet  long,  with  an  L-shaped  bend  at  the  lower  end, 
resting  on  a  granite  bowlder,  14  inches  in  diameter,  which  is  set  2  feet 
under  ground,  30  feet  northeast  of  the  gage.  Its  elevation  is  5.308 
feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Discharge  meagurements  of  Mclntyre  Creek  at  Gleneyre,  Colo,,  in  1904^ 


Date. 


June  23 

Jaly  6 

August  2  ... 
August  20  . . 
September  4 
October  26  a 


Hydrognpher. 


W.  A.  Lamb. 

do 

do 

do 

do 

do  ...... 


Width. 


Feet. 
32 
2S 
12 
12 
11 
11 


Area  of 
section. 

Mean 
velocity. 

Ga«e 
height. 

Sq./eet. 

Ft.  per  tec. 

Ftet. 

49 

3.51 

2.98 

32 

2.81 

2.38 

18 

1.17 

1.75 

17 

1.06 

1.76 

14 

.86 

1.65 

14 

.79 

1.60 

Dis- 
charge. 


Sec.-feet. 
172 
90 
21 
18 
12 
11 


a  Wading  60  feet  below  station. 
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[KO.  131. 


Mean  daUy  gage  heiglU^  in  feet,  of  Mclntyre  Creek  ai  Gleneyre^  Colo.,  for  1904- 


Day. 

June. 

July. 

Aug. 

1 
Sept. 

Day. 

June. 

July. 

Aug. 

1 
Sept 

1 

2.95 
2.80 
2.60 
2.35 
2.55 
2.30 
2.48 
2.65 
2.38 
2.36 
2.30 
2.22 
2.10 
2.10 
2.09 
2.06 

1.85 
1.85 
1.82 
1.82 
1.78 
1.72 
1.72 
1.75 
1.76 
1.78 
1.80 
1.80 
1.80 
1.85 
1.85 
2.00 

2.00 
1.90 
1.90 
1.90 
1.90 
1.86 
1.85 
1.86 
1.85 
1.86 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 

17 

2.05 
2.05 
2.06 
2.a5 
1.95 
1.92 
1.85 
1.92 
1.92 
1.85 
1.86 
1.85 
1.85 
1.88 
1.85 

1.85 
1.85 
1.86 
2.10 
1.92 
2.00 
1.90 
1.88 
1-85 
1.85 
1.85 
1.85 
1.90 
1.85 
1.85 

1.85 

2 

18 

1  85 

3 

19 

1.85 

4 

20 

LfeTj 

5 

21 

i.as 

6 

22 

1  85 

7 

23 

l.to 

8 

24 

3.05 
2.92 
2.92 
2.85 
.   2.82 
2.85 
2.92 

> 

1.85 

9 

25 

\M 

10 

26 

1.90 

11 

27 

LKi 

12 

28 

1.S.1 

13 

29 

1.85 

14 

30 

1.85 

15 

31 

16 

Rating  table  for  Mclnti/re  Creek  at  Qleneyre,  Colo,,  from  June  £4  to  December^Sl,  1904- 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Fed. 

Second-feet, 

Feet. 

Second-feet. 

1      Feet 

Second-feft. 

Feet. 

Second-feet. 

1.60 

8 

1.85 

30  ■ 

'     2.20 

68 

2.70 

*       133     1 

1.65 

12 

1.90 

j^     35 
40 

2.30 

80 

2.80 

147    * 

1.70 

16 

1.95 

2.40 

•       92 

2.90 

161 

1.75 

20 

2.00 

45 

2.50 

105 

3.00 

176 

1.80 

25 

2.10 

56 

2.60 

119 

3.10 

192 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  upon 
6  discharge  measurements  made  during  1904.     It  is  fairly  well  defined. 

Eitthnated  monthly  discharge  of  McTittyre  Creek  at  Gleneyre,  Colo.,  for  1904- 


Month. 

f 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum.        Mean. 

acre-feet. 

June  24-30 

184 

168 

56 

45 

150 
SO 
18 
30 

162 
66.2 
29.9 
31.4 

2,249 

July 

4,070 

VUIJ         ................................. 

Aueust 

1,838 

^M.^^^\MW    .....................    ........a. 

September 

1,868 

SOUTH   PLATTE   RIYER  AT  SOUTH   PLATTE,  COLO. 

This  station  is  located  at  the  junction  of  the  North  and  South  forks 
of  South  Platte  River,  at  the  town  of  South  Platte,  located  on  the 
Colorado  and  Southern  Railroad,  about  9  miles  above  the  mouth  of 
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the  canyon.  The  station  wa^s  established  March  28,  1902,  by  John  E. 
Field,  at  the  wagon  bridge  crossing  tlie  main  stream  about  150  feet 
below  the  junction  of  the  two  forks.  This  station  is  of  special  impor- 
tance, its  location  being  above  the  diverting  gates  of  all  irrigating 
ditches,  and  also  above  the  intake  of  the  Denver  Union  Water  Com- 
pany, which  derives  the  greater  part  of  its  supply  of  water  from 
South  Platte  River  a  few  miles  below  this  station.  The  location  of 
the  Cheesman  storage  reservoir  on  the  South  Fork,  20  miles  above 
this  station,  and  the  contemplated  installation  of  large  power  plants 
of  the  two  forks  above,  also  add  to  the  importance  of  this  station  as 
a  point  from  which  to  secure  data.  Bridges  across  either  fork  above 
the  main  station  allow  of  measurements  being  made  on  these  streams, 
thereby  checking  all  gagings  on  the  main  stream  below.  This  station 
is  located  only  about  200  feet  from  the  Colorado  and  Southern  Rail- 
road station  and  is  easily  accessible  from  Denver.  The  gage  is  a 
vertical  2  by  6  inch  pine  timber  reading  from  zero  to  7  feet  and  is 
fastened  to  the  upper  side  of  the  center  pier  of  the  highway  bridge. 
When  the  gage  reads  2.3  feet  or  less,  measurements  are  made  by  wad- 
ing about  250  feet  below  the  bridge.  At  high  water  discharge  meas- 
urements are  made  from  the  lower  side  of  the  two-span  highway 
bridge  to  which  the  gage  is  attached. 

The  gage  is  read  twice  each  day  by  Mrs.  Mata  Wallbrecht,  post- 
mistress. The  initial  point  for  soundings  is  the  river  face  of  the  right 
abutment.  The  channel  is  straight  for  250  feet  above  and  400  feet 
below  the  station.  The  current  is  rough  and  rapid  beneath  the  bridge, 
but  becomes  more  even  below.  The  right  bank  is  the  side  of  the 
mountain.  The  left  bank,  at  ordinar}'^  stages,  is  part  of  the  old  river 
bed,  about  100  feet  wide.  At  extremely^  high  water  the  Colorado  and 
Southern  Railroad  roadbed  is  the  left  bank.  At  the  bridsre  the  river 
is  divided  into  two  channels  by  the  center  pier.  The  right  channel  is 
the  deeper  and  carries  most  of  the  water.  An  old  abutment  founda- 
tion directly  under  the  left  end  of  the  bridge  interferes  with  the 
current  during  high  stages.  The  bench  mark  is  a  nail  driven  hori- 
zontally in  the  right  side  of  the  upper  end  of  a  12  by  12  inch  cap 
timber  on  top  of  the  middle  pier  of  the  bridge.  It  is  inclosed  in  a 
circle  of  white  paint  and  has  four  other  nails  driven  about  it.  It  is 
directly  over  the  gage  rod  and  has  an  elevation  of  10. 15  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  regulation  metal  tablet  in 
the  cliflf  about  75  feet  from  the  south  end  of  the  bridge.  The  elevation 
is  18.43  feet  above  zero  of  gage. 

During  the  floods  of  1904  both  bridges  on  the  North  and  South 
forks  were  carried  away,  which  prevents  high  water  measurements 
being  made  on  either  fork. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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[no.  ISt 


Discharge  mecuiuremenU  o/ South  Plaite  River  at  South  PUUie,  Goto.,  in  1904. 


Date. 


March  17  «. 
March  28  «. 


Hydrographer. 


R.  I.  Meeker  . 
O.  McDermith 


Width. 


April  12  « G.  B.  Monk 


May  5 

May  26& 

June  28  c 

July  26  <' 

July  29& 

August  18<' ... 
September  8  <^. 
September  S^. 


T.  E.  Brick 

M.  C.  Hinderlider. 

T.  E.  Brick 

R.  I.  Meeker 

T.  Tobish 

T.  E.  Brick 

do 

do 


Feet. 
28 
30 
52 
58 


Area  of 
section. 


Mean 
velocity. 


Sq.  feet.   |  Ft.  per  tec. 


42 
63 


56 
54 
76 


29 

34 

58 

117 

161 

122 

103 

143 

177 

94 

134 


1.62 
1.79 
3.09 
3.01 
3.50 
6.58 
2.45 
3.57 
6.18 
3.52 
2.58 


Gage 
height 


Feet. 
1.05 
1.15 
1.70 
2.10 
2.90 
3.20 
1.90 
2.85 
4.35 
2.10 
2.10 


Difl- 
chaige. 


See,-/eeL 
47 
61 
179 

563 
808 
252 
510 
1,0(H 
331 
343 


(I  Wading  one-fourth  mile  below  station. 
I>  North  Fork  and  South  Fork. 


e  From  bridge  at  rod. 

d  Wading  800  feet  below  station. 


Mean  daily  gage  fieighi^  in  feet,  of  South  Platte  River  at  South  PUUte,  Colo.,  for  1904. 


Day. 

Jan. 

Feb. 
2.66 

Mar. 
1.28 

Apr. 

May. 

June. 
2.66 

July. 
2.66 

Aug. 

Sept 

Oct 
2.05 

Nov. 

.  Dec. 

1 

1.62 

1.12 

1.76 

2.90 

3.25 

1.32 

1,(6 

2 

1.80 

2.62 

1.28 

1.20 

2.00 

2.60 

2.45 

2.90 

2.92 

1.98 

1.20 

1.00 

3 

2.00 
1.85 
1.86 

2.40 
1.30 
1.25 

1.12 
1.08 
1.12 

1.20 
1.22 
1.22 

2.25 
2.12 
2.12 

8.65 
2.60 
2.42 

2.60 
2.75 
2.82 

2.86 
2.95 
2.90 

2.96 
2.85 
2.82 

1.78 
1.90 
2.08 

1.08 
1.00 
1.06 

1.05 

4 

1.05 

5 

l.ff> 

6 

1.78 

1.20 

1.15 

1.18 

2.20 

2.40 

2.76 

2.60 

4.32 

2.25 

1.00 

1.0e 

7 

1.58 

1.20 

1.16 

1.22 

2.42 

2.48 

2.  SO 

2.25 

2.78 

2.28 

.96 

1.10 

8 

1.45 
1.40 
1.52 
1.60 
1.45 
1.55 
1.45 

1.28 
1.38 
1.26 
1.22 
1.40 
1.36 
1.40 

1.12 
1.10 
1.15 
1.42 
1.26 
1.00 
1.00 

1.25 
1.38 
1.88 
1.50 
1.75 
1.75 
1.90 

2.40 
2.38 
2.30 
2.38 
2.45 
2.70 
3.00 

2.?2 
2.70 
2.62 
2.46 
3.06 
8.26 
8.05 

2.40 
2.75 
3.40 
2.06 
2.85 
2.80 
2.16 

2.20 
2.20 
2,12 
2.40 
2.60 
2.85 
8.40 

2.08 
2.15 
2.18 
2.32 
2.40 
2.40 
2.28 

2.35 
2.40 
2.32 
2.40 
2.32 
2.15 
2.00 

1.00 
1.02 
1.06 
1.00 
1.10 
l.OD 
.96 

1.10 
1.31) 
1.22 

9 

10 

11 

1.15 

12 

1.25 

13 

(a) 

14 

15 

1.40 

1.35 

1.02 

1.75 

2.98 

3.22 

2.10 

8.90 

2.12 

2.00 

1.02 

16 

1.40 

1.80 

1.10 

1.85 

2.72 

2.95 

2.00 

8.90 

2.06 

1.98 

1.12 

17 

1.42 

1.28 

1.02 

1.98 

2.48 

8.00 

1.90 

8.76 

2.00 

2.02 

1.10 

18 

1.40 

1.30 

1.12 

2.18 

2.50 

2.86 

1.70 

3.60 

2.06 

2.10 

1.00 

19 

1.30 

1.25 

1.15 

2.12 

2.55 

8.12 

1.70 

4.35 

1.98 

2.08 

1.02 

20 

1.40 

1.20 

1.10 

2.12 

2.96 

2.95 

1.68 

4.30 

1.80 

2.00 

1.00 

21 

1.40 

1.12 

1.20 

1.90 

2.68 

2.88 

1.70 

3.80 

1.62 

1.92 

l.IO 



22 

1.50 

1.18 

1.12 

1.88 

2.70 

2.70 

1.80 

8.16 

1.6& 

2.00 

1.10 

23 

1.28 

1.12 

1.10 

1.92 

8.48 

2.62 

1.75 

2.90 

1.60 

2.08 

1.00 

24 

1.20 

1.28 

1.08 

1.75 

3.50 

2.50 

4.86 

2.80 

1.60 

2.15 

1.10 

26 

1.18 

1.22 

1.00 

1.62 

3. -25 

2.60 

2.60 

2.80 

1.60 

2.18 

1.15 

....... 

26 

1.30 

1.38 

1.08 

1.75 

2.90 

2.55 

1.88 

2.50 

1.68 

2.06 

1.02 

27 

1.40 

1.42 

1.12 

1.85 

2.72 

2.60 

2.35 

2.60 

1.80 

2.00 

1.05 

• 

28 

1.35 

1.30 

1.08 

1.98 

2.62 

3.10 

2.70 

2.85 

1.95 

1.88 

1.18 

....... 

29 

1.30 

1.25 

1.12 

2.15 

2.50 

3.50 

2.70 

8.60 

2.02 

1.65 

1.20 

.  «   a   • 

30 

1.55 

1.10 

1.90 

2.58 

3.a'> 

2.45. 

3.80 

2.10 

1.66 

1.12 

31 

2.48 

1 

1.18 

2.75 



2.65 

3.60 



1.42 



"  Rivo 

r  frozor 

duriniE 

f  rtMiial 

ndcr  of 

year. 
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Rating  table  for  South  Platte  River  at  South  Platte^  Colo.,  from  January  1  to  December  SI, 

1904. 


Gage 
height. 

Discharge. 

1 

'     Gage 
height. 

Feet. 

Diflchaige. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

fM. 

Second-feet. 

iSecond-feet. 

1 

Feet. 

ikcond-feet. 

Feet. 

Second-feet. 

0.90 

20 

2.00 

287 

3.00 

600 

1 

4.00 

958 

1.00 

37 

2.10 

317 

3.10 

634 

4.10 

997 

1.10 

54 

2.20 

347 

3.20 

668 

4.20 

1,037 

1.20 

75 

2.30 

377     1 

3,30 

702 

4.30 

1,077 

1.30 

98 

2.40 

407 

3.40 

738 

4.40 

1,117 

1.40 

121 

2.50 

438 

3.50 

774* 

4.50 

1,157 

1.50 

147 

2.60 

470 

3.60 

810 

4.60 

1,198 

1.60 

173 

2.70 

502 

1 

3.70 

846 

4,70 

1,240 

1.70 

200 

2.80 

534 

3.80 

883     1 

4.80 

1,284 

1.80 

228 

2.90 

567 

3.90 

920 

4.90 

1,330 

1.90 

257 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
10  dischai^  measurements  made  during  1904.    It  is  not  well  defined. 

Egtimated  monthly  discharge  of  SoutJi  Platte  River  at  South  Platte,  Colo.,  for  1904. 

[Drainage  area,  2,612  square  miles.] 


Month. 


January  

Febmarv 

March 

April 

May 

June 

July 

August 

September 

October , 

November , 

December  1-12.. 

The  period 


Discharge  in  seoond-feet. 


Maximum. 


432 

476 

126 

341 

685 

792 

1,307 

1,097 

1,085 

407 

103 

86 

1,307 


Minimum. 


71 

58 

37 

58 

214 

407 

195 

323 

147 

126 

28 

37 

28 


Mean. 


155 

129 
60.4 

196 

470 

541 

421 

633 

366 

301 
49.3 
56.7 


Total  in 
acre-feet. 


9,531 

7,420 

3,714 

11,660 

28,900 

32,190 

25,890 

38,920 

21,780 

18, 510 

2,934 

1,350 

202,800 


Run-off. 


Second-feet 

per  sauare 

mile. 


Depth  in 
inches. 


0.059 
.049 
.023 
.075  ' 
.180 
.207 
.161 
.242 
.140 
.115 
.019 
.022 


0.068 
.053 
.027 
.084 
.208 
.231 
.186 
.279 
.156 
.133 
.021 
.0098 
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SOUTH   PLATTE   RIVER  AT   DENVER,  COLO. 

In  the  spring  of  1895  a  river  station  was  established  at  the  Twenty- 
third  Street  Viaduct  in  the  city  of  Denver,  but  observations  were  dis- 
continued on  June  18,  as  the  location  was  found  to  be  unfavorable 
for  accurate  measurements,  and  the  water  had  fallen  below  the  ^age. 
In  July  a  station  was  established  at  the  Fifteenth  Street  Bridge  and 
observations  were  begun,  these  being  made  in  the  morning  and  in  the 
afternoon.  Stream  measurements  were  then  made  from  the  lower 
side  of  the  bridge.  The  original  gage  consisted  of  two  6  by  2  inch 
timbers  spiked  together,  inclined  and  graduated  to  vertical  tenths  of 
a  foot.  The  space  between  the  marks  was  0.156  foot.  The  timbers 
were  fastened  to  posts  driven  into  the  bank.  The  bench  mark  is  107 
feet  southwest  from  the  gage  and  is  a  cross  mark  on  top  of  the  east 
abutment  of  the  Fifteenth  Street  Bridge  on  the  north  corner.  It  is 
marked  "B.  M."  and  is  6.15  feet  above  the  9-foot  mark  of  the  original 
Fifteenth  street  gage  rod,  which  has  since  been  destroyed. 

Another  inclined  gage  rod,  reading  the  same  as  the  one  on  the  right 
bank,  was  placed  on  the  left  side  in  August,  1898.  It  consisted  of  a 
4  by  4  inch  timber  12  feet  long  fastened  to  posts  driven  into  the  left 
bank  and  graduated  to  vertical  feet  and  tenths. 

This  rod  was  washed  out  by  the  high  water  of  June,  19<X),  which 
also  removed  the  sand  bar  in  front  of  the  rod  on  the  right-hand  side, 
making  it  available  at  low-water  stages,  and  since  that  time  the  read- 
ings have  been  taken  from  the  latter  rod,  or  from  rods  which  replaced 
it  and  which  were  located  at  the  same  point. 

May  15, 1901,  a  T-rail  was  placed  on  the  site  of  the  latter  rod,  which 
was  stolen.  The  i*ail  was  embedded  in  an  inclined  position  in  the 
slag  bank.  All  readings  were  taken  from  this  rod  from  May  15, 1901, 
to  June  9,  1903,  when  the  rod  was  again  stolen.  On  June  10,  1903,  a 
vertical  4  by  4  inch  timber  was  placed  at  the  same  point  and  fastened 
to  a  Cottonwood  tree.  The  zero  of  the  rod  was  placed  at  the  same 
elevation  as  the  zero  of  the  old  gage.  It  is  read  twice  each  day  by 
Clarence  Crisman. 

The  present  gage  and  the  bridge  from  which  measurements  are  made 
are  located  at  a  point  immediately  below  the  mouth  of  Cherry  Creek, 
which  entera  between  the  Fourteenth  and  Fifteenth  Street  bridges. 
The  stream  at  this  point  is  confined  between  artificial  embankments 
of  furnace  slag. 

Discharge  measurements  are  made  by  wading  at  a  point  below  or 
above  the  gage  at  low  water  and  from  the  Fifteenth  Street  Bridge  at 
high  water.  The  initial  point  for  soundings  is  the  edge  of  the  right 
abutment  of  the  Fifteenth  Street  Bridge.  The  channel  is  straight  for 
100  feet  above  and  for  500  feet  below  the  station.  The  current  is 
swift  at  high  stages,  but  becomes  sluggish  at  low  stages.     The  banks 
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are  slag  embankments  and  can  only  overflow  at  extreme  flood  stages. 
The  bed  is  composed  of  sand,  free  from  vegetation,  but  very  shifting. 
The  bench  mark  is  the  top  of  the  capstone  on  the  south  end  of  the 
southeast  abutment  of  the  Sixteenth  Street  Viaduct  on  the  right  bank 
below  the  gage.     Its  elevation  is  12.00  feet  above  the  zero  of  the  gage. 

This  station  is  important  principally  from  the  fact  that  it  is  used  as 
a  training  station  for  instructing  young  hydrographers  in  the  Denver 
office  in  the  use  of  the  current  meter  in  field  practice. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  South  Plalie  River  at  Denver^  Colo,,  in  1904^ 


Date. 


Hydrographer. 


January  IS  . . . 
February  3  . . . 

February  3 j do 

February  15  ...! do 

Febmarv  15 do 


M.  C.  Hinderlider. 
T.  E.  Brick 


February  27 
Febi  uary  27 
March  19... 
March  19 . . . 
April  9 
April  20 
May  5 
May  5 


G.  B.  Monk  . 
M.  P.  Beeson 
G.  E.  Moore. 
T.  E.  Brick . . 
G.  B.  Monk 

do 
M.  P.  Beeson 

.do 


May  13 1  T.  E.  Brick 


June  3 

June  4  : 

June  20 

June  20 

Jane  25 

June  29 

Julv6 

July  25 

July  29 

August  15 

September  1  . . 
September  1 . . 

October  27 

November  19  . 


do 

T.  Tobish 

M.  P.  Beeson 

do 

do 

do 

G.  B.  Monk  . 
R.  1.  Meeker 
M.  P.  Beeson 
T.  E.  Brick . . 
M.  P.  Beeson 

do 

G.  E.  Moore. 
M.  P.  Beeson 


F^et. 
26 
49 
26 
26 
26 
24 
24 
22 
22 
25 
2S 
61 
60 
62 
196 
181 
71 
71 
71 
88 
85 
92 
88 
95 
85 
85 
34 
68 


Area  of 
section. 


Sq.feei. 

35 

48 

34 

35 

35 

33 

33 

33 

33 

32 

39 

109 

108 

135 

406 

322 

140 

141 

105 

166 

186 

178 

148 

167 

123 

126 

36 

75 


Meau 
velocity. 


Ft.perBcc. 
2.09 
1.50 
2.09 
1.94 
2.11 
2.33 
2.33 
1.73 
1.70 
1.41 
2.38 
2.50 
2.51 
2.83 
4.19 
4.11 
3.09 
3.09 
2.43 
3.87 
3.15 
3.58 
3.61 
4.17 
3.12 
2.92 
3.61 
1.96 


Qage 
height. 


Feel. 

0.73 

.70 

.70 

.68 

.72 

.78 

.77 

.70 

.70 

.70 

1.00 

1.60 

1.60 

1.90 

3.45 

2.96 

1.75 

1.78 

1.45 

2.38 

2.20 

2.45 

2.25 

2.50 

1.92 

1.85 

1.00 

1.20 


Dis- 
charge. 


Sec-feel. 

73 

72 

71 

68 

74 

78 

77 

57 

56 

45 

93 

270 

271 

382 

1,701 

1,325 

433 

436 

255 

643 

585 

637 

535 

697 

384 

368 

130 

147 


NoTE.~The  area  and  mean  velocities  an*  not  comparable  as  measurements  were  made  at  different 
sgectioos. 
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Mean  daily  disdiarge^,  in  second-feet^  of  South  PlcUte  River  at  Denver ^  Colo. ,  for  1904. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
31. 


Day. 


Jan. 


76 
80 
82 
76 
70 
61 
72 
70 
72 
76 
70 
68 
70 
76 
82 
82 
82 
T2 
82 
76 
T2 
70 
51 


61 

68 

70 

64 

61 

61 

Feb. 

68 
72 
70 
72 
68 
68 
68 
64 
72 
64 
64 
76 
80 
80 
72 
64 
68 
68 
68 
72 
70 
68 
68 
82 
76 
85 
61 
85 
93 


61 

69 

68 

59 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

92 

59 

195 

505 

416 

884 

898 

407 

106 

1   132 

82 

58 

287 

252 

328 

896 

885 

809 

104 

m 

89 

47 

376 

1,000 

305 

384 

884 

809 

102 

IS 

81 

59 

820 

1,170 

625 

597 

335 

198 

106 

109 

80 

58 

296 

520 

566 

805 

412 

117 

139 

HI 

66 

53 

242 

407 

625 

824 

884 

147 

lao 

IQ2 

76 

45 

159 

273 

475 

824 

343 

118 

109 

102 

75 

52 

430 

291 

398 

305 

286 

139 

108 

111 

68 

54 

287 

500 

242 

235 

285 

164 

120 

IM 

57 

61 

242 

625 

168 

192 

235 

176 

145 

IW 

66 

47 

287 

490 

324 

220 

164 

164 

122 

82 

69 

49 

363 

657 

320 

220 

206 

132 

113 

80 

49 

59 

262 

705 

316 

269 

148 

122 

104 

80 

70 

62 

324 

604 

269 

407 

113 

104 

139 

80 

50 

61 

560 

604 

287 

705 

99 

96 

186 

70 

45 

64 

455 

536 

220 

900 

96 

106 

171 

64 

48 

69 

351 

455 

186 

760 

82 

104 

145 

» 

50 

178 

252 

465 

171 

625 

154 

104 

124 

89 

57 

88 

313 

460 

83 

686 

118 

122 

106 

80 

56 

99 

363 

440 

161 

510 

98 

117 

189 

«S 

54 

109 

407 

470 

242 

460 

117 

126 

122 

82 

59 

134 

455 

480 

128 

328 

154 

113 

106 

72 

63 

93 

455 

393 

196 

809 

262 

150 

102 

85 

55 

95 

560 

269 

666 

278 

269 

164 

106, 

98 

62 

102 

490 

287 

800 

355 

306 

164 

106' 

82 

59 

117 

343 

269 

578 

313 

287 

159 

117 

82 

56 

186 

750 

324 

355 

276 

276 

136 

126 

72 

60 

145 

324 

214 

320 

294 

276 

130 

130 

235 

54 

139 

212 

440 

455 

620 

269 

126 

130 

113 

69 

192 

287 

413 

363 

510 

262 

124 

189 

99 

59 

430 

384 

470 

106 

....... 

89 

a  Daily  di.s(>harges  obtained  indirectly,  according 
Rept.  IJ.  S.  Geol.  Survey,  pt.  4.  1899,  p.  323  et  seq. 


to  the  method  outlined  In  the  Nineteenth  Ann. 
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EistimaUd  monthly  discharge  of  South  PlaUe  Rityer  at  Denver ^  Colo.y  for  1904* 

[Drainage  area,  8,H40  square  miles.] 


Month. 


January 

February 

March 

April.- 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


82 

93 

92 

192 

750 

1,170 

800 

900 

412 

407 

186 

236 


Minimum. 


1,170 


51 
61 
45 
45 

159 

214 
83 

192 
82 
96 

102 
64 


Mean. 


45 


71.0 
71.9 
63.4 
87.5 

357 

482 

351 

409 

234 

153 

123 
98.2 


Total  in 
acre-feet 


4,366 

4,136 

3,898 

5,207 

21,950 

28,680 

21,580 

25, 150 

13,920 

9,408 

7,319 

6, 038 


209 


151,  700 


Kun-ofr. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.018 
.019 
.017 
.023 
.093 
.126 
.091 
.107 
.061 
.040 
.032 
.026 


.054 


0.021 
.020 
.020 
.026 
.107 
.141 
.105 
.123 
.068 
.046 
.036 
.030 

.743 


SOUTH   PLATTE   RIVER  NEAR  JULESBUltG,  COLO. 

This  station  was  established  April  2,  1902,  by  John  E.  Field,  at  the 
wagon  bridge  crossing  South  Platte  River,  about  1  mile  southeast  of 
Julesburg,  Colo.,  a  station  at  tlie  junction  of  the  main  line  and  Denver 
Branch  of  the  Union  Pacific  Railroad.  As  this  is  the  last  station  on 
South  Platte  River  in  Colorado,  and  is  also  below  all  irrigation  ditches 
in  Colorado  taking  water  from  the  South  Platte,  with  the  exception 
of  one,  it  is  of  considerable  importance  for  securing  data  relative  to 
the  flow  of  return  waters  as  well  as  the  natural  flow  in  the  main  chan- 
nel. However,  the  conditions  at  this  station  are  not  as  desirable  as 
tiiey  should  be,  owing  to  the  great  width  of  the  channel  and  the  gen- 
eral instability  of  the  bed  of  the  stream,  features  characteristic  of  the 
whole  course  of  South  Platte  River  through  this  part  of  the  State. 
The  channel  at  this  point  is  about  one-half  mile  wide,  and  at  low  stages 
of  the  river  it  is  badly  broken  up  b}^  islands,  causing  the  stream  to  flow 
in  several  different  channels.  The  banks  are  low,  but  do  not  overflow. 
The  bed  of  the  river  is  dry  during  the  greater  part  of  the  year.  The 
gage  heights  from  March  15  to  March  31,  and  from  November  25  to 
December  31,  1903,  were  affected  by  ice  gorges  and  anchor  ice,  so  that 
no  rating  table  could  be  constructed  for  those  periods.  The  gage  is  a 
2  by  4  inch  vertical  timber  spiked  to  a  pile  of  the  bridge  about  600 
feet  from  the  north  end.     It  is  read  once  each  day  b}'  T.  W.  Jenkins. 
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Discharge  measurements  are  made  at  high  water  from  the  bridge,  which 
is  one-half  mile  long  and  is  supported  on  piles  at  intervals  of  20  feet. 
The  initial  point  for  soundings  is  the  north  abutment  on  the  left  bank. 
The  channel  is  straight  for  600  feet  above  and  400  feet  below  the  sta- 
tion. The  right  bank  is  low,  but  is  not  liable  to  overflow.  The  left 
bank  overflows  only  at  very  high  stages.  The  section  is  broad  and 
shallow,  with  a  sandy,  changeable  bed.  The  channel  is  broken  bv 
islands  at  ordinary  stages^  and  is  covered  with  undergrowth  and  veji^e 
tation.  At  low  water  it  is  impossible  to  measure  the  velocity  in  the 
many  small  channels  and  the  discharge  has  to  be  estimated.  The  l>ench 
mark  is  a  20-penny  nail  driven  into  the  south  face  of  the  cap  on  the 
piling  to  which  the  gage  is  spiked.  It  is  directly  over  the  gage  rod 
and  is  inclosed  in  a  circle  of  white  paint  and  marked  '^B.  M.'^'  lU 
elevation  is  8.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measuremetUs  of  South  Platte  River  near  Julesburgf  Colo.y  in  1904' 


Date. 


March  8 

March  16 

March  26 

April  2 ' do 


Hydrographer. 


M.  C.  Hinderlider, 

T.  W.  Jenkins 

....do 


April  9 . 
April  16 
April  30 
May  9.. 


do 
do 
.do 
do 


Mean 
velocity. 


May  27 , do 

June  3 do 

June  7 do 


Discbarge. 


Ft.  per  tec. 

Seeomlr/efi. 

1.35 

JVS 

1.18 

19 

•    1.18 

23 

1.17 

15 

1.18 

16 

1.10 

12 

1.42 

65 

2.02 

546 

1.76 

228 

2.60 

1,542 

2.98 

2,9S^ 

"l^D^ovx"]               PLATTE   RIV 
Mean  daily  gage  height,  in  feet,  of  So 

ER   D] 

mth  PU 

June. 

[tAINA 

itte  Riw 
July. 

2.10 
1.85 
1.85 
1.75 
1.65 
1.60 
1.85 
1.80 
1.70 
1.60 
1.60 
1.95 
1.90 
1.80 
1.60 
1.65 
1.50 
1.45 
1.45 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.55 
1.50 
1.50 
1.45 
1.35 
1.30 
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7"  near  Julesburg,  Colo. ,  for  1904* 

Day. 

Mar. 

1 
Apr. 

May. 

Aug. 

Sept. 

Oct. 

1.60 
1.60 
1.56 
1.50 
1.60 
1.45 
1.45 
1.65 
1.60 
1.55 
1.56 
1.50 
1.40 
1.40 
1.35 
1.30 
1.30 
1.40 
1.46 
1.40 
1.85 
1.30 
1.80 
1.80 
1.80 
1.80 
1.80 
1.85 
1.55 
1.60 
1.45 

Nov. 

1.40 
1.35 
1.85 
1.30 
1.30 
1.80 
1.80 
1.30 
1.30 
1.80 
1.30 
1.80 
1.30 
1.35 
1.40 
1.65 
1.60 
1.55 
1.55 
1.65 
1.55 
1.60 
1.60 
1.65 
1.80 
1.80 
1.80 
1.75 
1.75 
1.70 

Dec. 

1 

1.90 
1.75 
1.65 
1.55 
1.60 
1.60 
1.45 
1.35 
1.85 
1.30 
l.i?5 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
!      1.20 
1.20 
1.20 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.16 
1.00 
1.00 
1.00 
1.00 
1.00 
1.15 
1.20 
1.20 
1.20 
1.20 
1.25 
1.20 
1.15 
1.00 
1.20 
1.45 



1.40 
1.30 
1.30 
1.30 
1.40 
1.40 
1.35 
1.85 
2.00 
1.80 
1.70 
1.60 
1.45 
1.40 
1.85 
1.35 
1.30 
1.80 
1.30 
1.80 
1.80 
1.30 
1.80 
1.30 
1.20 
1.30 
1.75 
1.60 
1.60 
1.65 
1.80 

2.00 
2.61 
2.50 
2.20 
2.00 
8.15 
8.00 
8.20 
8.00 
2.90 
2.65 
2.55 
2.60 
2.75 
2.80 
2.70 
2.70 
2.70 
2.70 
2.65 
2.60 
2.55 
2.50 
2.45 
2.40 
2.40 
2.85 
2.30 
2.25 
2.20 

1.80 
1.30 
2.15 
1.40 
1.85 
1.35 
1.35 
1.80 
1.80 
1.30 
1.26 
1.25 
1.25 
1.25 
1.25 
1.20 
1.20 
1.35 
1.80 
1.25 
1.25 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.30 
1.80 
1.25 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.16 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.65 

1.66 

2 

1.65 

3 

1.60 

4 

1.60 

5 

1.76 

6 

1.80 

7 

1.75 

8 

1.85 

9 

1.85 

10 

11 

1.85 
1.85 

12 

1.85 

13 

1.85 

14 

15 

16 

17 

1.90 
1.90 

(«) 

18 

19 

•20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 
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a  Frozen  during  remainder  of  year. 

Rating  table  for  South  Platte  River  near  Julesburg,  Colo.,  from  January  1  to  December 

SI,  1904. 


Gage 
height. 


Discharge 


Discharge. 

Secondjeet. 
75 
95 
115 
140 
165 
195 
230 
270 


Gage 
height. 

Discharge. 
Second-feel. 

Gage 
height. 

Discharge. 
Second-fed. 

Feel. 

Feet. 

1.85 

315 

2.50 

1,315 

1.90 

360 

2.60 

1,550 

1.95 

410 

2.70 

1,830 

2.00 

465 

2.80 

2,200 

2.10 

590 

2.90 

2,620 

2.20 

735 

3.00 

3,060 

2.30 

905 

3.10 

3,530 

2.40 

1,100 

3.20 

1 

4,040 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baneil  upon 
dischai^e  measurements  made  during;  1902  to  1904,  inclusive.  It  is  well  defined 
between  gage  heights  1  foot  and  3  feet. 
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Eglimaied  monthly  discharge  of  South  Platte  River  ntar  Jvlesiburg,  Coh.j  for  ^904- 

[DraiDa^e  area,  20,600  square  miles.] 


Discharge  in  second-feet 


Month. 


March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-15. 


Maximum. 


360 
75 
465 
4,040 
590 
660 
165 
165 
270 
360 


The  period 


Minimum. 

15 

4 

35 


Run-off. 


Total  in 
acre-feet. 


I  Second -feet 
'  per  square 
mile. 


465    1,663 


35 
20 
15 
35 
35 
140 


182 
49.4 
23.7 
76.8 

109 

263 


3,499 
1,029 
5,878 
98,960 
11,190 
3, 0.38 
1,410 
4,722 
6,486 
7,824 


144,000 


0.0028 
.00084 
.0046 
.081 
.0088 
.0024 
.0012 
.0037 
.0053 
.013 


Depth  in 
inche$>. 


0.0032 
.00094 
.0053 
.090 
.010 
.0028 
.0013 
.0043 
.0059 
.  0072 


CLEAR  CREEK  AT   FORKSCREEK,   COLO. 

This  station  was  originaly  established  May  29,  1899,  by  John  E. 
Field.  The  station  is  located  at  the  United  States  Geological  Survey 
footbridge  just  below  the  Colorado  and  Southern  Railroad  bridge  near 
the  railroad  station,  and  is  an  important  station  on  account  of  its  loca- 
tion above  all  diversions  on  this  stream,  which  is  entirely  used  for  power 
and  irrigation  purposes.  The  chain  gage  is  fastened  to  ^he  wooden 
cribwork  on  the  left  bank  30  feet  below  the  footbridge.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  20.25  feet. 
Discharge  measurements  are  made  from  the  single-span  footbridge. 
The  initial  point  for  soundings  is  a  brass-headed  nail  on  the  rail  of  the 
bridge  at  the  north  end.  It  is  marked  zero  with  white  paint  The 
channel  is  straight  for  30  feet  above  and  150  feet  below  the  station. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  right  bank  is 
the  side  of  the  mountain  and  the  left  bank  is  the  retaining  wall  of  the 
railroad  embankment.  The  bed  of  the  stream  is  composed  of  small 
cobblestones  and  bowlders,  with  some  silt  at  low  stages.  The  current  is 
rapid  and  it  is  necessary  to  use  a  stay  wire  on  the  meter  at  high  stages. 
The  bench  mark,  established  October  8,  1903,  is  a  cross  cut  in  the  top 
of  the  downstream  stringer  over  the  first  strut  from  the  south  end  of 
the  footbridge.  When  established  its  elevation  above  the  gage  datum 
was  14.73  feet.     The  gage  is  read  twice  each  day  by  C.  W.  Hoisington. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Ducharge  measuremenU  of  Clear  Creek  at  Forkscreek,  Colo,,  in  1904. 


Bate. 


Hydrographer. 


March  19 « R.  I.  Meeker 


Width. 


G.  B.  Monk 
T.  E.  Brick . 
do 


April  14 

M»y  4 

May  24 

July  26 do 

AogDstlG ' do 

September  20  . .   G.  B.  Monk  . . . 
September  20 . .    M.  P.  Beeson  . . 


30 
30 
36 
34 
34 
30 
30 


Area  of 
section. 


Square  Jed. 


33 
41 
104 
70 
65 
54 
54 


Mean 
velocity. 


Gage 
height. 


Ft.  per  9ec. 


Fed.. 


3.42 

2.00 

5.17 

2.52 

10.  V5 

3.85 

7.23 

3.35 

5.80 

3.10 

4.17 

2.60 

4.35 

2.60 

Discharge. 

Second-feet. 
43 
113 
212 
1,118 
506 
377 
225 
235 


a  North  and  South  forks. 


Mean  daily  gage  keighiy  infeei,  of  Cle(tr  Creek  at  Forkscreek,  Colo,^  for  1904. 


Day. 

Apr. 

1 

1.90 

2 

1.90 

3 

1.92 

4 : 

1.90 

h 

i:92 

6 

1.90 

1 

1.82 

g 

1.85 

9 

1.75 

10 

1.88 

11 

2.02 

12 

2.12 

13 

2.18 

14 

2.22 

15 

2.22 

16 

2.08 

17 

2.18 
2.22 
2.82 
2.40 
2.50 
2.32 
2.28 
2.28 
2.35 
2.85 
2.42 
2.52 
2.55 
2.50 

18 

19 

20 

21 

22 

23 

24 

7h 

26 

27 

28 

29 

30 

31 

2.52 
2. 72 
2.70 
2.55 
2.52 
2.62 
2.72 
2.70 
2.70 
2.68 
2.72 
2.88 
2.88 
2.98 
2.95 
2.90 
2.88 
3.00 
3.06 
3.22 
8.22 
3.28 
8.52 
3.95 
3.95 
3.72 
3.60 
3.58 
3.60 
8.72 
3.85 


June. 


3.80 
3.80 
3.72 
8.55 
8.45 
3.42 
3.55 
8.72 
3.75 
3.65 
3.75 
8.90 
4.15 
4.15 
4.05 
4.22 
4.20 
4.22 
4.2ft 
4.82 
4.20 
4.15 
4.05 
4.00 
3.95 
3.85 
8.85 
3.82 
3.85 
3.88 


July.       Aug. 


3.85 
3.80 
3.70 
3.70 
8.70 
3.68 
3.68 
8.62 
3.65 
3.62 
3.65 
3.65 
8.58 
3.55 
3.48 
8.45 
3.45 
3.45 
3.38 
8.35 
3.85 
8.40 
3.30 
3.42 
3.45 
3.35 
3.30 
8.40 
3.28 
3.28 
3.18 


3.35 
3.15 
3.06 
3.08 
3.08 
3.02 
3.00 
3.02 
2.92 
2.90 
2.90 
3.12 
3.10 
3.20 
3.20 
3.10 
3.10 
3.35 
3.20 
3.18 
3.20 
3.18 
3.05 
3.00 
8.00 
3.12 
3.22 
8.12 
8.10 
8.10 
8.18 


Sept. 


3.22 
8.18 
3.18 
3.12 
3.10 
3.02 
3.00 
3.00 
2.98 
2.92 
2.96 
2.90 
2.65 
2.85 
2.85 
3.02 
2.90 
2.82 
2.80 
2.80 
2.80 
2.80 
2.80 
2.78 
2.70 
2.70 
2.70 
2.72 
2.82 
2.82 


Oct 


2.78 
2.78 
2.75 
2.72 
2.65 
2.65 
2.65 
2.70 
2.68 
2.65 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.70 
2.65 
2.60 
2.55 
2.50 
2.55 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
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Rating  table  for  Clear  Creek  at  Forkscreekj  Colo,  ^  from  January  1  to  December  SI,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

1 

1     Gage 
height. 

Diflcharge. 

r 

1     Gage 
,   height. 

1 

Disehargv. 

Feet. 

1 
tiecmid-feel.  ( 

1      Feel. 

/cd. 

Second-feeL 

Feet. 

SeeoHd/eet. 

1.70 

92 

1     2.20 

139 

3.00 

340 

3.70 

820 

1.75 

95 

2.30 

155 

3.10 

380 

3.80 

935 

1.80 

98  : 

2.40 

173 

3.20 

430 

3.90 

1,060 

1.85 

101 

2.50 

192 

3.30 

485 

4.00 

1,19(» 

1.90 

105     1 

2.60 

216 

3.40 

550    < 

,     4.10 

1,330 

1.95 

109 

2.70 

240 

1     3.50 

625 

4.20 

1,470 

2.00 

113 

2.80 

268 

3.60 

720 

4.30 

1,610 

2.10 

125    1 

2.90 

1 

300 

1 

The  above  table  'm  applicable  only  for  o{)en-channel  conditions.  It  is  based  upon 
7  discharige  measurement's  made  during  1904.  It  is  fairly  well  defined  between  gagb 
heights  2  feet  and  3.5  feet.     The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Clear  Creek  at  Ibrkscreek,  Colo.,  for  1904^ 

[Drainage  area,  345  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  '  Minimum.  I    Mean. 


Total  in 
acre-feet. 


Knn-off. 


'  Seeond-ft'^t 
per  square 


Tsuua 
mile. 


I 


April 

May 

June 

July 

August 

Septeml;)er, 
October  ... 


204 
1,125 
1,638 
995 
515 
440 
262 


The  perioii 


99 
197 
564 
420 
300 
240 
192 


139 
453 
1,092 
651 
385 
308 
219 


8,271 
27,850 
64,980 
40,030 
23, 670 
18,330 
13,470 


196,600 


0. 4a-j 

1.31 
3.17 
1.89 
1.12 
.893 
.635 


Dt^pth  in 
incht->. 


0.  4.T() 
1.51 
3.54 
2.18 
1.29 
.9J« 
.  73J 


LOUP   RIVER   AT  COLUMBUS,  NEBR. 

Observations  at  this  station  were  Ixjgun  October  13, 1894.  The  sta- 
tion was  established  b}'  O.  V.  P.  Stout.  It  is  located  about  75  yards 
above  the  Union  Pacific  Railroad  bridge  and  about  6  miles  above  the 
mouth  of  the  river.  There  is  an  island  about  1,000  feet  above  the  gag- 
ing section.  Discharge  measurements  are  made  by  means  of  a  five- 
eighths  inch  cable  and  car.  The  cable  is  fastened  to  a  large  tree,  and  is 
supported  by  a  post  on  the  west  bank.  On  the  east  bank  it  is  anchored 
to  a  timber  set  in  the  ground.  Distances  from  the  initial  point  aix* 
marked  in  red  paint  on  the  cable  at  12i-foot  intervals.     The  initial 
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point  for  soundings  is  the  zero  mark  on  the  cable.  The  channel  is 
straight  for  1,00()  feet  above  and  300  feet  below  the  cable.  At  a 
point  150  feet  below  the  cable  the  current  is  broken  by  old  piling  and 
masonry  piers  of  a  railroad  bridge.  The  section  at  the  gage  is  broad 
and  shallow,  with  rapid  velocity  and  a  shifting,  sandy  bed.  The  right 
bank  is  low,  sandy,  covered  with  willows  and  brush,  and  is  liable  to 
overflow  at  very  high  stages.  The  left  bank  is  about  10  feet  high  and 
is  not  liable  to  overflow.  Two  gages  are  maintained  at  this  station 
since  in  times  of  high  flood  or  ice  gorges  the  upper  one  often  becomes 
inaccessible. 

The  upper  gage  is  a  vertical  rod  12  feet  long  bolted  to  piling  160 
feet  above  the  railroad  bridge  on  the  left  bank. 

The  lower  gage  is  of  the  regulation  chain  and  weight  type  and  was 
installed  June  24,  1904,  at  the  highway  bridge  south  of  Columbus 
about  li  miles  below  the  upper  gage  at  the  Union  Pacific  Railroad 
bridge.  The  distance  from  the  end  of  the  weight  to  the  index  is  24.50 
feet. 

Bench  mark  No.  1  is  a  standard  4-foot  iron  post  of  the  Geological 
Survey,  located  72  feet  east  of  the  upper  gage.  Its  elevation  is  21.83 
feet  above  the  zero  of  the  lower  gage  and  13.27  feet  above  the  zero 
of  the  upper  gage.  On  account  of  the  constantly  changing  cross  sec- 
tion a  large  number  of  discharge  measurements  are  necessary  to  obtain 
the  daily  discharge  with  a  fair  degree  of  accuracy.  In  order  to  render 
the  readings  of  the  two  gages  comparable  the  fall  of  the  river  was  very 
airefully  determined  between  the  two  and  found  to  be  8.56  feet.  The 
lower  gage  was  then  set  to  read  the  same  as  the  upper  gage;  that  is,  a 
difference  of  8.56  feet  exists  between  the  zeros  of  the  two  gages,  but 
the  bench  marks  are  referred  to  the  same  datum;  that  is,  to  the  zero 
of  the  lower  gage.  Bench  mark  No.  2  was  also  established  on  the 
above  date  at  the  lower  gage  and  is  a  cross  cut  on  the  west  end  of 
the  cap  of  the  first  bent  of  the  north  bridge  approach.  Its  elevation 
above  gage  datum  is  10.91  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 
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Ditcharge  mecumremenis  of  Loup  River  at  (Jolumhw^  Nebr.^  in  1904* 


Date. 


Hydroerntpher. 


March  25 J.  C.  Stevens 

....do 

....do 


Mays 

June  18 

June  25 do 

July  29 do 

July  29 do 

July  31 1 do 

July  31 do 

....do 
....do 


July  31 

July  31 

July  31 1 do 

July  31 ' do 

September  2 do 


Width. 


525 


520 
506 
514 
516 
512 
515 
515 
515 
515 
515 


Area  of 
section. 


Sq.feeL 
961 
1,293 
1,065 
1,682 
1,130 
1,274 
1,084 
1,036 
1,067 
1,045 
1,020 
1,018 
1,036 


Mean 
velocity. 


Ft.peraec. 
3.23 
2.69 
3.24 
2.75 
2.57 
2.64 
2.52 
2.63 
2.60 
2.61 
2.44 
2.78 
2.78 


Gaffe 
leiffht 


heiffht   !  chaq^. 


4.75 
5.31 
4.85 
5.46 
4.82 
4.82 
4.77 
4.77 
4.77 
4.80 
4.80 
4.80 
5.01 


3,483 
3,442 
4,690 
2,896 
3,376 
2,737 
2,723 
2,778 
2,734 
2,492 
2,826 
2,880 


Mean  daily  gage  heigTU,  in 

feet,  oj 
Apr. 

■  Loup 

River  at  Columbus,  Nebr,,  for  1904. 

Day. 

Mar. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 
1 

4.96 
4.90 
4.92 
4.90 
4.90 
4.05 
5.00 
5.20 
5.10 
5.06 
5.00 
5.00 
4.96 
4.90 
4.90 
4.90 
4.90 
4.96 
4.96 
5.00 
6.06 
5.06 
5.10 
5.15 
5.40 
5.86 
6.20 
5.06 
4.98 
4.95 

4.96 
4.90 
4.90 
4.95 
4.95 
4.98 

5.80 
5.80 
5.25 
5.20 
5.15 
5.15 
5.15 
6.16 
5.06 
6.00 
6.00 
6.00 
5,00 
5.00 
5.00 
4.96 
5.00 

5.90 
5.00 
4.90 
4.60 
4.50 
4.50 

4.70 
4.80 
5.10 
5.15 
5.20 
5.15 
4.96 
4.96 
6.10 
7.30 
5.60 
6.40 
6.30 
5.80 
6.40 
5.20 
5.00 
4.85 
4.90 
4.80 
4.90 
4.75 
4.60 
4.76 
5.42 
6.46 
5.30 
6.10 
5.00 
4.92 

4.90 
4.90 
4.90 
4.95 
5.00 
6.78 
6.00 
6.25 
5.80 
6.49 
6.20 
5.42 
4.96 
4.« 
4.72 
4.60 
4.75 
6.80 
5.11 
5.10 
5.10 
6.80 
4.80 
4.70 
4.70 
4.75 
4.70 
4.95 
4.70 
4.64 
4.56 

4.52 
4.48 
4.71 
4.84 
4.87 
4.85 
4.80 
4.85 
5.16 
5.15 
4.75 
4.65 
4.55 
4.50 
4.42 
4.45 
4.50 
4.60 
4.72 
4.77 
4.85 
4.65 
4.45 
4.40 
4.40 
4.40 
4  40 
4.40 
4.40 
4.45 
5.10 

4.90 
5.00 
5.60 
5.20 
5.00 
4.66 
4.66 
4.66 
4.56 
4.48 
4.40 
4.60 
4.50 
4.50 
5.10 
4.60 
4.56 
4.45 
4.55 
4.50 
4.60 
4.70 
4.70 
4.60 
4.70 
4.70 
4.70 
4.90 
5.00 
5.00 

5.10 
5.35 
5.80 
5.25 
5.10 
4.86 
4.66 
4.66 
4.70 
4.96 
4.85 
5.00 
4.90 
4.80 
4.80 
4.75 
4.70 
5.10 
6.30 
6.10 
5.00 
4.80 
4.80 
4.56 
4.50 
4.40 
4.46 
4.40 
4.45 
4.60  ' 

4.46; 

1 

4.45 

2 

4.45 

3 - 

4.4D 

4 

4.45 

5 

4.4') 

6 

4.30 

7 

4.46 

8 

4.65 

9 

4.66 

10 

4.GD 

11 

4.60 

12 

4.60 

13 

6.86 
5.85 
6.80 
6.10 
6.00 
4.96 
4.90 
4.86 
4.80 
4.80 
4.80 
4.80 
4.76 
4.75 
4.76 
4.80 
4.80 
4.89 
4.95 

4.60 

14 

4.55 

15 

4.60 

16 

4.60 

17 

4.60 

18 

4.65 

19 

4.60 

20 

4.69 

21 

4.66 

22 

4.65 

28 

4.65 

24 

4.80 

25 

4.50 

26 

4.50 

27 

28 

29 

80 

81 
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Mecm  daily  discharge,  in  secorid-feet,  of  Loup  River  at  (Jolumbu8f  Nehr.,  for  1904* 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

IS. 

14. 

15. 


Mar. 


5,400 
5,400 
5,180 

16 4,800 

ir. 

18 

19 

20 

21 

22 

23 

24 


8,800 
8,710 
8,650 
8,400 
8.260 
8,260 
8,260 
3,260 

25 '    3,180 

3,180 
8,180 
3,260 
8,260 
3,260 
3,550 


Apr. 


26. 
27. 
28. 
29. 
30. 
31. 


8,650 
3,400 
8,400 
8,260 
3,260 
3,400 
3,5S0 
4,800 
3,710 
3,550 
3,400 
3,400 
3,260 
3,000 
8,000 
8,000 
3,000 
3,000 
3,000 
3,180 
3,260 
3,260 
3,260 
8,400 
4,300 
4,000 
3,550 
3,000 
2,870 
2,740 


May. 


2,740 
2,500 
2,500 
2,620 
2,.600 
2,620 
3,000 
3,400 
3,400 
3,260 
3,180 
8,130 
8,130 
8,180 
3,180 
8,000 
2,870 
2,870 
2.870 
3,000 
3,000 
8,000 
8.000 
8,000 
4,750 
6,500 
3.180 
2,870 
1,960 
1,980 
2,040 


June. 


2,500 
2,740 
8,710 
3,800 
4,090 
3,890 
3.400 
3,400 
3,890 
20,000 
6,060 
5,400 
4,900 
7,400 
5,400 
4,«20 
3,890 
3,400 
8,400 
8,000 
3,180 
2,620 
2.150 
2,380 
4,800 
4.600 
8,890 
8,260 
8,000 
2,740 


July. 


2,740 
2,740 
2,740 
2,870 
8,000 
6.060 
7,050 
9,260 
6,060 

11.750 
9,250 
4,520 
3,000 
2.620 
2,380 
2,160 
2,880 

10,260 
8,550 
3,560 
3,560 
6,500 
2,740 
2,500 
2,500 
2,740 
2,620 
3,260 
2,620 
2,500 

•2,820 


Aug. 


2,150 
2,150 
2,620 
3,000 
8,000 
8,000 
2,870 
3,000 
3,890 
3,710 
2,620 
2,380 
2,150 
2,040 
1,820 
1,820 
1,980 
2,150 
2,380 
2,500 
2,740 
2,150 
1,740 
2,660 
1,660 
1,660 
1,660 
1,660 
1,660 
1,740 
3,260 


Sept. 


2,740 
2,870 
4,960 
3.400 
3.000 
2,150 
2,150 
2,160 
1,900 
1,820 
1,660 
1,820 
1,820 
1.820 
8,260 
2,040 
1,980 
1,740 
1,960 
1,820 
2,040 
2,260 
2,760 
2,040 
2,260 
2,260 
2,260 
2,740 
3,000 
3,180 


Oct. 

3,260  ; 

4,090 

3,890 

8,710 

3,260 

2,020 

2,150 

2,150 

2,260 

2,870 

2,620 

3,000 

2,740 

2,500 

2,500 

2,880 

2,260 

3,260 

9,750 

7,800 

3,000 

2,500 

2,500 

1,980 

1,820 

1,660 

1,740 

1,660 

1.740 

1,820 

1,740 


Nov. 

1,740 
1,740 
1,660 
1,740 
1,740 
1,510 
1,740 
1,980 
1,990 
2.040 
2,040 
2.040 
2,040 
1,980 
2,040 
2.040 
2,040 
2,150 
2,040 
2,260 
2.160 
2.160 
2.150 
2,600 
1,820 
1.820 


Note.— Daily  disctaaive  obtained  indirectly  according  to  the  method  outlined  in  the  Nineteenth 
Ann.  Repl.  U.  S.  Geol.  Survey,  pt.  4, 1899,  p.  328  et  seq. 
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Estimated  manlhly  discharge  of  Ixmp  Ritfer  at  Columbus^  Nebr,,  for  1904- 

[Drainage  area,  13,540  square  miles.] 


Month. 


March  1»-31 

April 

May 

June 

July 

August 

September. . 
Octoljer 


November  1-26 


The  period 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


5,400 

3,130 

4,300 

2,740 

6,500 

1,930 

20,000 

2,150 

11,750 

2,150 

3,890 

1,660 

4,960 

1,660 

9,750 

1,660 

2,500 

1,510 

Mean. 


3,715 
3,343 
3,031 
4,364 
4,266 
2,380 
2,392 
2,941 
1,961 


Total  in 
acre-feet. 


140,000 
198, 900 
186,400 
259,  700 
262,300 
146,300 
142,300 
180,800 
101, 100 


1,618,000 


Rnn-olT. 


Seoond-feet 

persauare 

mile. 


0.274 
.247 
.224 
.322 
.315 
.176 
.177 
.217 
.145 


Depth  in 
Inches. 


o.m 

.276 
.  .258 
.359 
.363 
.203 
.198 
.250 
.140 


Note.— The  measurements  made  in  1904  were  not  sufficiently  well  distributed  to  make  the  almve 
monthly  estimate  other  than  a  rough  approximation. 


MISCELLANEOUS  MEASUREMENTS  IN  THE  PLATTE  RIVEE  DRAINAGE  BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Platte 
River  drainage  basin  in  Nebraska,  in  1904: 

Miscellaneous  measurements  in  the  Platte  River  drainage  basin  in  1904- 


Date. 


August  81 

June  22 

September  15, 

May  26 

May26 

September  13 

June  10 

April  27 

April  27 

April  27 do 

April  28 do 

April  30 do 

May  2 * do 

May  2 ' do 

Mays I do 

May  4 1 do 

May  5 do 

June  15 1 do 


Hydrographer. 


H.  O.  Smith... 
R.  D.  Hubbard 

....do 

J.  C.  Stevens  .. 

....do 

R.  I).  Plubbard 
R.  H.Willis... 
H.O.Smith  ... 
....do 


Stream. 


Locality. 


Blue  Creek 

Calf  Creek , 

Dismal  River , 

Elkhom  River 

do 

Goose  Creek 

Glen  wood  Creek 

Lodgepole  River  . . 
do 


.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 


Sec.  18,  T.  16,  R.  42. 

Sec.  6,  T.  25,  R.  26.. 

Dunning,  Nebr. . . 

Arlington,  Nebr .. 

do 

Sec.  18,  T.  26,  R.  24. 

Sec.  16,  T.  18,  R.  50. 

Sec.  8,  T.  14,  R.  51.. 

Sec.  9,  T.  14,  R.  51.. 

Sec.  10.  T.  14,  R.  61. 

Sec.  33,  T.  16,  R.  56. 

Sec.31,T.15,Rr56. 

State    line,    Colo. 
Nebr. 

1  mi.  E.  State  line. 

Sec.  8,  T.  14,  R.  58.. 

Sec.  29,  T.  16,  R.  55. 

Sec.  38,  T.  16,  R.  56. 

Kimball,  Nebr 


Area. 


Mean 
veloc- 
ity. 


Dis- 
charge. 


Sq./eeL 


Ft.  per 
see.    \  See. 'fed 

1        48 


I 


52S 
626 


2.57 
2.44 


1 

»5 

1,343 

1,284 

14.4 

6 

8.«'. 
7.  ti 


7.L' 


14.4 

12. 4 

4.3 

4.f-. 
*4.7 

48.2 
2.1 
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Mheelltmeim*  jneaguremenia  in  (he  Platte  Hirer  drainage  Itattin  in  J 904 — C<)ntiniie<l. 


Date. 


Hydrographer. 


September  6 . 
September  8 . 


H.  O.  Smith  .... 
do 


September  8 do 


May  24 

May  2-4 

June  10 do 

June  10 do 


R.D.  Hubbard. 
....do 


Judo  22 

(Vtoberll. 


J.A.Green 

Adna  Dobson, 


June  10 R.D. Hubbard.. 

June  20 ' do 

June  20 do 

June 21 J.A.Green 


September  14 . 

July  26 

July  27 do 

July  38 t do 

July  2H do 


K.  D.Hubbard 
J.A.Green 


July  25 

May? 

August  28 

September  L3 . , 


do 

J.C.Stevens 

R.  D.Hubbard. 
H.O.Smith 


August  27 do , 

AugU8t28 do 

AuguntSO do , 

Marrh26 J.C.Steyenfl .. 

April  17 AdnaDoboon., 

May  27 J.CStevens  .. 

Maj27 '  R.D.Hubbard 


June  13... 

June  16 

April  80... 
October  11 


J.  C.  Stevens 

H.O.Smith 

R.  D.  Hubbard . 
Adna  DolMon.. 


Stream. 


Lodgepole River  ... 
do 


do 

Middle  Loup  River. 
do 


..do 
^,do 
.-do 
..do 


North  Loup  River., 

do 

do 

do... 

do 

South  Loup  River . 

do 

do 

do 

Mud  Creelc 

Platte  River 

do :. 

do 

North  Platte  River 

do .-... 

do 

South  Platte  River 

do 

do 

do 

do 


Locality. 


Kimball,  Nebr 

3  mi.  W.  Kimball, 
Nebr. 

Sec.  31,  T.  14,  R.  4(5... 

Seneca,  Nebr 

Thedford,  Nebr 

Arcadia,  Nebr 

St.  Paul,  Nebr 

Thedford,  Nebr 

Sec.  32,  T.  19,  R.  21, 
Nebr. 

St.  I»aul.  Nebr 

Brownlee,  Nebr 

do 

Cascade,  Nebr 

Brewster,  Nebr 

Callaway,  Nebr 

Sec.  27,  T.  18,  R.  26... 

Sec.  31,  T.  17.  R.  24... 

Sec.  30,  T.  15,  R.  21... 

Litchfield,  Nebr.... 

Valley.  Nebr 

Grand  Island,  Nebr. 

Sec.  29,  T.  12,  R.  26... 

Southerland,  Nebr. . 

Sec.  18,  T.  14,  R.  86... 

Lewelleii,  Nebr 

North  Platte,  Nebr . 

Ogalalla,  Nebr 

Julesbuix,  Nebr 

North  Platte, Nebr.. 

do 


Pumpkin  Seed  Creek  Sec.  83,  T.  19,  R.  52 . 
Spotted  Tail  Creek  .  Sec.  2,  T.  23,  R.  56 . . 
Victoria  Creek Sec.  1 ,  T.  19,  R.  21 . . 


Area. 


Sq./eet. 


82 

92 

365 

2,079 

90 


827 
55 
67 
89 


1,5H0 


906 


Mean 
veloc- 
ity. 


Dis- 
charge. 


Ft.  jter  i 
aec.     I  Sec-feet. 

I         18.4 


2.50 
2.96 
3.40 
6.16 

2.58 


2.51 


2.68 
2.67 
2.81 
2.55 


2. 46 


8.7 

3.3 
206 
271 
•2, 162 
«12,800 
232 
878 

2,219 

147 

160 

227 

467 

82 

9 

56 

103 

37 

3,976 

Dry. 

,  36 

27 

30 

60 

Dry. 
Drj;. 
130 
11 
2,231 
11.4 
1 
2.6 


a  Flood  measurement  gage  heigtit  3.60. 


KANSAS  RIVER  DRAINAGE   BASIN. 

The  drainage  basin  of  Kansas  River  lies  between  those  of  the  Platte 
and  Arkansas  rivers,  being  entirely  within  the  region  of  the  Great 
Plains  and  principally  within  the  arid  or  semiarid  area.  It  has  no 
mountain  tributaries,  but  depends  entirely  for  its  water  supply  upon 
the  water  which,  falling  within  or  near  the  basin,  percolates  slowly 
to  the  drainage  channels.  The  catchment  area  extends  from  eastern 
Colorado  to  Missouri  River,  a  distance  from  east  to  west  of  485  miles. 
Its  extreme  width  is  about  200  miles.  The  main  stream  of  Kansas 
River  is  formed  at  Junction,  Kans.,  by  Republican  and  Smoky  Hill 
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rivers  and  flows  east  into  the  Missouri  at  Kansas  City.  ,The  Bepub- 
lican,  its  principal  tributary,  drains  southern  Nebraska  and  northern 
Kansas  by  means  of  many  small  tributary  creeks.  Solomon,  Saline, 
and  Smoky  Hill  rivers  drain  the  plains  of  northwestern  Kansas. 
Blue  River  is  a  tributary  in  northeastern  Kansas,  flowing  south  into 
Kansas  Kiver  near  Manhattan,  Kans. 

KANSAS   RIVER  NEAR   ST.  GEORGE,  KANS. 

This  station  was  established  as  a  flood  station  April  13,  1904,  by 
M.  C.  Hinderlider.  It  is  located  at  the  highway  bridge  one-fourth 
mile  east  of  St.  George,  and  opposite  the  Union  Pacific  Railroad  tracks. 
A  plain,  vertical  gage  is  painted  on  the  north  face  of  the  upstream 
tube  of  the  first  pier  from  the  left  end  of  the  bridge.  It  is  graduated 
to  feet  and  tenths  from  10  to  26  feet.  During  1904  the  gage  was  read 
once  daily,  or  oftener  during  sudden  changes  in  the  stage  of  the  river, 
by  G.  A.  Parr,  station  agent  for  the  Union  Pacific  Railroad.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  bridge,  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  foot 
of  the  north  abutment  on  the  downstream  side.  The  current  is  straight 
for  about  half  a  mile  above  and  below  the  station,  and  the  current  is 
medium  to  swift.  Both  banks  overflow  for  some  distance  back  from 
the  main  stream.  The  bed  of  the  stream  is  composed  principally  of 
shale,  with  a  sand  deposit  in  places,  and  is  permanent  on  the  left  side 
of  the  river,  but  unstable  on  the  right  or  south  side.  Bench  mark 
No.  1  is  a  United  States  Geological  Survey  standard  bench-mark  tablet 
set  in  the  southwest  corner  of  the  north  masonry  abutment  of  the 
bridge,  on  the  top  surface  of  the  bridge  seat.  Its  elevation  is  26.268 
feet  above  the  datum  of  the  gage,  and  993.39  feet  above  sea  level. 
Bench  mark  No.  2  is  a  United  States  Coast  and  Geodetic  Survey 
bench  mark  on  the  window  sill  of  elohnston's  store  in  St.  George,  Kans. 
Its  elevation  is  37.571  feet  above  the  datum  of  the  gage,  and  1,004.69 
feet  above  sea  level.     This  station  has  been  abandoned. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Qage  heights,  in  feet,  of  Karwu  /Kf«er  near  St,  George,  Kans.,  for  1904. 


Date. 


April  25. 

April  26. 

April  27. 
Uaj9... 
May  10.. 
Mayn.. 


May  29. 

May  SO. 
May  81. 
Jane  1. 
June  2. 

Jane  3. 

June  4. 

Jane  5. 


June  6.. 
Jane  7. . 
June  11. 
Jnne  15. 

Jane  16. 

Jane  17. 
Jane  24. 

June  25. 

June  26. 


A.  M. 


6.30 

11.00 

6.80 


7.00 
7.00 
7.00 

10.90 

12.00 
7.00 
7.00 
7.00 
7.00 
7.00 

12.00 
7.00 
7.00 

IZOO 
7.00 
7.00 
7.00 


7.00 

12.00 

7.00 


7.00 
10.00 
12.00 

7.00 


Q.H. 


Fed. 


12.6 
IS.  8 
13.6 


10.4 
10.0 
10.0 
12.1 
18.0 
12.6 
11.7 
U.O 
11.8 
11.0 
12.0 
11.7 
13.4 
18.2 
12.8 
10.9 
10.6 


11.1 
11.8 
11.6 


12.4 
15.0 
16.0 
17.6 


P.M. 


6.80 
8.00 
7.80 
7.00 
7.00 
7.00 


8.00 
6.00 


7.00 
7.00 
7.00 
7.00 
7.00 


7.00 
7.00 


7.00 
7.00  I 
7.00 
7.00 
7.00 


7.00 
7.00 
3.00  i 
7.00  , 


O.H. 


3.00 


Feel. 
10.1 
14.8 
14.8 
12,8 
10.0 
10.5 


13.8 
14.8 


12.0 
11.2 
11.6 
10.9 
12.8 


18.0 
13.0 


11.6 
10.3 
11.0 
10.6 
11.8 


10.8 
10.0 
17.0 
17.6 


17.5 


Date. 


June  26 
June  27 
June  28 
June  20 

June  80 


July  1. 
July  2. 
July  4. 
July  5. 


July  6. 


July  7. 


July  8. 


July  9. 


July  10. 

I  July  11. 
,  July  12. 
'  July  18. 
!  July  14. 
'  July  15. 
July  16. 


A.M. 

Q.H. 

^M. 

10.00 

17.6 

7.00 

16.2 

7.00 

14.4 

7.00 

12.6 

7.00 

13.8 

12.00 

14.8 

7.00 

18.6 

7.00 

11.6 

7.00 

6.00 

9.00 

12.00 

7.00 

10.00 

12.00 

7.00 

10.00 

12.00 

7.00 

10.00 

12.00 

7.00 

10.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 


P.M.    :  G.H. 


11.8 
16.6 
17.6 
18.8 
18.6 
18.0 
17.6 
17.8 
17.6 
17.4 
17.1 
17.1 
16.9 
15.5 
15. 2 
15.0 
14.7 
15.0 
14.2 
13.6 
12.0 


7.00 


7.00 


7.00 
7.00 


7.00 
7.00 


8.00 
7.00 


8.00 
7.00 


3.00 
7.00 


8.00 
7.00 


7.00 
7.00 
7.00 
7.00 


Feet. 
17.8 


12.8 


14.0 
12.3 


10.0 
12.4 


19.0 
19.6 


17.6 
17.9 


17.3 
17.1 


16.6 
16.2 


15.1 
15.0 
14.8 
14.7 


KANSAS  RIVER  AT   CHICAGO,   ROCK  ISLAND  AND   PACIFIC   RAILROAD 

BRIDGE,  TOFEKA,  KAN8. 

This  Htation  was  established  as  a  flood  ntation  April  14,  1904,  by 
M.  C.  Hinderlider.  It  is  located  at  the  Chicago,  Rock  Island  and 
Pacific  Railroad  bridge,  about  2,100  feet  above  the  Melan  Arch  Bridge, 
and  4,500  feet  above  the  Atchison,  Topeka  and  Santa  Fe  Railway 
bridge  at  Topeka,  Kans.  A  plain  gage,  graduated  to  feet  and  tenths, 
is  painted  on  the  south  face  of  the  first  pier  from  the  left  end  of  the 
bridge.  The  gage  reads  from  5  to  23  feet,  the  10-foot  mark  being 
about  5  feet  above  mean  low  water.  During  1904  the  gage  was  read 
once  daily,  or  oftener  during  sudden  changes  in  the  stage  of  the  river,  by 
E.  M.  Mathei*s,  station  agent  for  the  Chicago,  Rock  Island  and  Pacific 
Railroad.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  five-span  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  the  north  face  of  the  right  abutment.  The  chan- 
nel is  straight  for  about  1  mile  above  and  below  the  station.  The  cur- 
rent is  moderate  at  ordinary  and  swift  at  high  stages.     The  right  bank 
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is  a  15-foot.bluff,  having  a  slope  of  about  4:5^,  and  composed  principally 
of  loam  lined  with  loose  riprap  of  stone.  The  left  bank  is  not  as  high 
as  the  right  bank  and  below  the  station  leads  on  to  a  gravel  bar  which 
extends  out  for  about  500  feet.  Both  banks  are  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  sand  and  silt,  but  is  fairly  per- 
manent. The  water  flows  in  one  channel  at  all  ordinary  stages  broken 
by  four  concrete  piers,  and  at  very  high  water  spreads  out  over  North 
and  South  Topeka  for  distances  varying  from  one-fourth  to  1  mile  out 
from  the  river  channel.  Bench  mark  No.  1  is  a  cross  on  the  south- 
west corner  of  the  left  abutment,  and  is  marked  "  U.  S.  G.  S.  B.  M., 
El.  883.822."  Its  elevation  is  23.635  feet  above  the  datum  of  the  gage. 
This  station  has  been  abandoned. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  inecuniremerd  of  Kanms  River  at  Chicago^  Rock  Maml  and  Pacific  Railroad 

bridge  J  Topeka^  KaiiH,^  in  1904^ 


Date. 

Hydroflrrapher. 

June  6 

M.  C.  Hinderlider 

Width. 
820 


•   I 


Area  of  1     Mean 


'  section.  I  velocity. 


Gaffe  Dis^ 

height.   ;   charge. 


fki.  feet.     Ft.  per  ttec. 
4,616  I       5.09 


/M.         Src./rft, 
11.  a5  '  23,480 


Mean  daily  gage  height,  in  feet,  of  Kansas  River  ai  Chicago,  Rock  Island  and  Pacific 

Railroad  bridge,  Topeka,  Kans. ,  for  1904. 


1 
2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Day.          !    Apr. 

May. 

8.  IH 
7.35 
6.85 
6.70 
6.70 

June. 

10. 65 
11.60 
12.20 
12.35 
12.75 
12.35 
10.60 
10.05 
9.26 
10.00 

1 

July. 

13.20 
11.70 
10.30 
10.50 
10.50 
17.80 
22.05 
19.40 
18.60 
17.20 
16.35 
14.00 
18.75 
13.70 
12.80 
12.10 

Aug. 

1 

Day. 

Apr. 

May. 

9.20 
8.60 
7.92 
7.56 
7.00 
6.75 
6.45 
6.80 
6.20 
6.40 
7.06 
6.62 
12.35 
17.65 
12.88 

June. 

July. 

Aug. 

1 

6.40 
6.40 
6.20 
6.20 
6.10 
6.00 

6.00 
6.00 
6.00 
6.00 
5.80 
5.70 

5.70 
5.70 

17 

11.10 
10.30 

12.06 
16.86 
15.70 
14.10 
12.70 
11.70 

11.40 
10.70 
9.70 
8.60 
8.00 
9.80 
8.40 
8.20 
8.10 
7.70 
7.40 
7.40 
6.90 
6.70 

5.70 

1 

18 

5.60 

1 

19 

5.70 

.............|. ...... 

20 

6.80 

21 

i 

1 

6.60 
G.60 
7.55 
'    7.90 
9.15 
9.25 
M.30 

22 

5.80 

23 

6.00 

24.. i 

10.20 
10.42 
10.62 
18.22 
12.10 
11.60 
9.80 

5.90 

25 

5.80 

1 
J 

26 

27 

'  28 

5.80 

5.80 

8.25 
8.28 
7.70 

29 

5.50 

30 

5.20 

1 

1  31 

5.20 

8. 60 

r 

KANSAS  RIVER  AT  ATCHISON,  TOPEKA  AND   SANTA   FE   RAILWAY    BRIDGE, 

TOPEKA,  KANS. 

This  station  was  established  as  a  flood  station  April  14,  1904,  b^^ 
M.  C.  Hinderlider.  It  is  located  at  the  Atchison,  Topeka  and  Santa 
Fe  Railroad  bridge,  2,800  feet  below  the  Melan  Arch  Bridge,  and 
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4,500  feet  below  the  Chicago,  Rock  Island  and  Pacific  Railroad  bridge, 
at  Topeka,  Kans.  A  plain  vertical  gage  in  painted  on  the  south  side 
of  the  third  pier  from  the  right  abutment.  The  gage  is  graduated  to 
feet  and  tenths  from  10  to  23  feet,  the  28-foot  mark  being  at  the  top  of 
the  capstone  and  the  10-foot  mark  being  about  5  feet  above  mean  low 
water.  During  1904  it  was  intended  to  have  the  gage  read  once  a  day  or 
oftener  during  sudden  rises  in  the  stage  of  the  river,  but  the  observer 
failed  to  do  this.  Discharge  measurements  are  made  from  the  down- 
stream side  of  the  six-span  bridge  to  which  the  gage  is  attached.  The 
bridge  has  a' trestle  approach  on  the  left  end  316  feet  long.  The  initial 
point  for  soundings  is  on  the  northeast  corner  of  the  right  abutment. 
The  channel  is  straight  for  1  mile  above  and  1,000  feet  below  the  sta- 
tion and  the  current  is  swift.  The  right  bank  is  high  and  rocky,  but 
is  subject  to  overflow.  The  left  bank  is  low,  leading  out  to  a  sand  and 
gravel  bar  extending  out  for  about  1,000  feet.  This  was  covered  dur- 
ing the  flood  of  1903  and  1904  to  a  depth  of  from  3  to  8  feet.  The  bed 
of  the  stream  is  composed  of  sand  and  deposits  of  silt,  and  is  unstable. 
The  bench  mark  is  a  United  States  Coast  and  Geodetic  Survey  bench 
mark,  designated  as  "N"  in  the  records  of  the  Geodetic  Survey.  It 
is  on  the  northeast  corner  of  the  capstone  of  the  right  abutment  of  the 
bridge-  Its  elevation  is  26.708  feet  above  the  zero  of  the  gage  and 
883.98  feet  above  mean  sea  level.     The  station  has  been  abandoned. 

KANSAS   RIVER '•at  LE<X)MPT0N,  KANS. 

The  gaging  station  at  Lecompton  was  established  April  16,  1899,  at 
the  new  wagon  bridge.  On  June  24, 1900,  a  new  gage  was  established, 
the  old  gage  having  been  broken.  Later,  a  pine  board  1  inch  by  6 
inches  by  10  feet  long,  graduated  to  feet  and  tenths,  was  spiked  on 
top  of  the  old  gage,  at  the  same  elevation.  November  5,  1904,  a 
new  gage  was  put  in;  this  gage  is  in  three  sections.  The  first  is  a 
pine  board  graduated  from  zero  to  3  feet  and  spiked  to  a  pile  28  feet 
north  of  the  initial  point.  The  second  section  is  painted  on  the  down- 
stream pier  of  the  second  set  and  graduated  from  3  feet  to  10  feet, 
and  the  third  section  is  painted  on  the  upstream  pier  of  the  first 
set  and  is  graduated  from  10  feet  to  29.5  feet.  On  October  26,  1900, 
a  bench  mark  was  established  on  top  of  the  bottom  flange  of  the  iron 
strut,  connecting  the  two  iron  cylinders  at  the  south  end  of  the  high- 
way bridge  over  the  river.  The  bench  mark  is  at  the  west  end  of  the 
strut,  next  to  the  cylinder.  Its  elevation  is  12.19  feet  above  the  zero 
of  the  gage.  The  observer  is  A.  D.  McAdow.  The  channel  is  some- 
what curved  at  the  bridge,  and  the  bridge  is  slightly  oblique  to  the 
direction  of  the  current.  The  channel  has  a  width  of  800  feet,  broken 
b\'  four  metal  piers.     The  left  bank  is  low  and  subject  to  overflow 

a  Also  known  as  Kaw  River. 
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during  high  water.     The  bed  of  the  stream  is  sandy,  with  some  rock, 
and  changes  slightly. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Diacharge  mecuuremerUs  of  Kanku  River  at  LecompUm,  Kans.,  in  1904. 


Date. 


March  18... 
April  28.... 

May  31 

June? 

July  10 

July  16 

November  5 


Hydrographer. 


W.  G.  Russell 
do 


do 
.do 
do 
do 
do 


Width. 


Feet. 
695 
752 
774 
772 
808 
780 
603 


Area  of 
section. 


Sqttartfeet. 
1,513 
7,973 
8,174 
7,057 
12,660 
8,504 
1,652 


Mean 
velocity. 


Ft.per§ec. 
2.25 
4,11 
4.61 
4.06 
4.48 
4.28 
2.47 


Gage 
leiirht. 


heigi 


IMaefaaiie. 


Fed.. 

3.10 
10.95 
11.50 

9.70 
14.25 
10.43 

2.80 


Seeond^itd. 

3,532 
32,780 
37,780 
28,690 
56,660 
36,370 

4,078 


Mean  daily  gage  height,  infeet,  of  Kanma  River  at  LecompUm,  Kans,,  for  1904. 


Day. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 
8.60 

4.00 

3.20 

4.00 

3.20 

3.50 

4.00 

3.20 

3.50 

4.00 

3.10 

3.50 

3.90 

3.10 

3.50 

3.90 

8.10 

3.50 

3.85 

3.10 

3.50 

3.80 

3.00 

3.50 

3.80 

3.00 

3.40 

3.76 

3.00 

3.40 

3.70 

3.00 

3.40 

8.70 

3.00 

3.40 

3.60 

3.00 

3.40 

3.60 

3.00 

3.30 

3.60 

8.00 

3.20 

3.50 

3.06 

3.15 

3.60 

3.10 

3.00 

8.50 

3.20 

3.10 

3.50 

8.30 

3.10 

3.50 

3.80 

3.10 

3.45 

8.40 

3.10 

3.40 

3.40 

8.20 

3.40 

3.50 

3.80 

3.40 

3.50 

3.90 

8.40 

3.50 

6.00 

8.40 

3.50 

6.00 

8.30 

3.60 

5.90 

3.30 

8.60 

5.80 

3.30 

3.60 

5.80 

3.30 

5.70 

3.20 

5.70 

Apr. 


5.70 
5.60 
5.60 
5.50 
5.45 
5.40 
5.80 
5.30 
5.20 
5.20 
5.15 
5.10 
5.00 
5.00 
4.96 
4.90 
4.90 
4.90 
4.80 
4.75 
4.75 
4.86 
5.00 
8.00 
9.75 
9.50 
11.65 
10.40 
10.30 
8.50 


May. 

June. 

July. 

Aug. 
4.80 

6.90 

10.10 

11.10 

6.20 

10.60 

9.00 

4.65 

5.75 

11.85 

8.70 

4.25 

5.55 

11.05 

8.45 

4.20 

5.35 

10.76 

10.10 

4.15 

5.15 

10.80 

16.76 

4.10 

5.00 

9.50 

20.75 

4.06 

5.70 

8.00 

18.76 

4.00 

6.20 

8.10 

16.45 

4.00 

6.86 

7.70 

14.65 

8.90 

6.70 

7.80 

13.16 

a85 

7.00 

7.95 

12.10 

3.80 

7.00 

7.75 

11.40 

8.80 

6.80 

7.26 

11.00 

8.80 

6.95 

6.90 

10.50 

8.80 

7.75 

7.36 

9.55 

3.70 

8.25 

9.10 

8.96 

3.70 

7.60 

8.60 

8.66 

3.70 

7.56 

7.76 

7.10 

8.66 

7.50 

7.20 

6.76 

3.60 

7.80 

7.00 

6.65 

8.60 

7.05 

6.70 

7.26 

8.56 

6.70 

6.20 

7.35 

8.60 

6.30 

6.16 

6.80 

8.46 

6.20 

10.50 

6.40 

3.40 

6.00 

14.70 

6.10 

3.40 

5.95 

13.70 

5.86 

8.40 

5.80 

12.00 

5.60 

3.36 

10.25 

10.70 

6.80 

3.80 

15.50 

10.05 

5.15 

3.30 

11.80 

4.95 

3.26 

8.20 
8.20 
8.20 
3.20 
8.20 
3.10 
8.10 
8.10 
8.05 
8.00 
3.00 
8.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
2.96 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
8.10 


JS.50 
3.75 
3.80 
8.96 
4.00 
4.00 
4.00 
8.90 
8.90 
3.90 
3.90 
3.90 
8.80 
3.80 
3.80 
3.80 
3.80 
8.80 
8.75 
3.70 
8.70 
3.70 
3.60 
3.60 
3.60 
8.50 
3.50 
3.45 
8.40 
3.40 
3.30 


Nov.     Dec. 


8.25 
3.20 
8.15 
8.10 
2.80 
2.80 
2.80 
2,70 
2.70 
2.70 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.60 
2.50 
2.60 
2.46 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 


2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

zao 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2LO0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
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Bating  table  for  Kantas  River  at  LecamptoHf  Kans.,  from  January  1  to  July  S,  1904' 


Gage 
height. 

Discharge. 

Gaffe 
height. 

Discharge. 

Gage 
height. 

DiiKharge. 

Gage 
height. 

Discharge. 

FM. 

Second-feet. 

Feet. 

Seeond-feei. 

IM. 

Secondrfeet. 

Feet. 

Second-feet. 

3.00 

3,350 

4.70 

7,100 

6.30 

11,870 

8.80 

22,410 

3.10 

3,530 

4.80 

7,360 

6.40 

12,220 

9.00 

23,400 

3.20 

3,720  ' 

4.90 

7,630 

6.50 

12,580 

9.20 

24,400 

3.30 

3,910 

5.00 

7,900 

6.60 

12,950 

9.40 

25,420 

3.40 

4,110 

5.10 

8,170 

6.70 

13,330 

9.60 

26,450 

3.50 

4,310 

5.20 

8,450 

6.80 

13, 710 

9.80 

27,510 

3.60 

4,520 

5.30 

8,730 

6.90 

14,100 

10.00 

28,600 

3.70 

4,730 

5.40 

9,020 

7.00 

14,500 

10.50 

31,460 

3.80 

4,950 

5.50 

9,810 

}      7.20 

15, 310 

11.00 

34,520 

3.90 

5,170 

5.60 

9,610 

'      7.40 

16,130 

11.50 

37,700 

4.00 

5,400 

5.70 

9,910 

7.60 

16, 970 

12.00 

41,040 

4.10 

5,630 

5.80 

10,220 

7.80 

17,830 

12.50 

44,450 

4.20 

5,870 

5.90 

10,540 

8.00 

18,700 

13.00 

47,900 

4.30 

6,110 

6.00 

10,860 

8.20 

19,590 

13.50 

51,400 

4.40 

6,350 

6.10 

11,190 

8.40 

20,500 

14.00 

54,900 

4.50 

6,600 

6.20 

11,530 

1      8.60 

21,440 

15.00 

61,900 

4.60 

6,860 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
5  dischai^  measurements  made  during  1904.  It  is  not  well  defined.  On  account  of 
the  shifting  character  of  the  stream  bed  it  can  only  be  considered  a  rough  approxi- 
mation. 
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Baling  table  for  Kansas  Ricer  at  I^ecomptan^  Kans.yfrom  July  6  to  December  31^  1904. 


Gage, 
height. 

Discharge.  < 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Feel. 

Dischaige. 
Second-feet. 

Gage 
height 

Feet. 

DiMcharge. 

I^t. 

Second-feet. 

f\set. 

Second-feet. 

Second-fext. 

1.90 

2,530 

3.50 

5,510 

5.20 

10,  370 

9.00 

27,800 

2.00 

2,680 

3.60 

5,750 

5.40 

1 

11,050 

9.50 

30,780 

2.10 

2,830 

3.70 

5,990 

5.60 

11,740 

10.00 

33,900 

2.20 

2,980 

3.80 

6,240 

5.80 

12,450 

10.50 

37,230 

2.30 

3,140 

3.90 

6,490  ' 

6.00 

13,200 

11.00 

40,700 

2.40 

3,300 

4.00 

6,750 

6.20 

13,990 

11.50 

44,290 

2.50 

3,470 

4.10 

7,020 

6.40 

14,820 

12.00 

48,000 

2.60 

3,640 

4.20 

7,290 

'   6.60 

15, 670 

13.00 

56,000 

2.70 

3,820 

4.30 

7,570 

a.  80 

16,540 

14.00 

64,600 

2.80 

4,010 

4.40 

7,860 

7.00 

17,450  , 

15.00 

73,700 

2.90 

4,200 

4.50 

8,150 

7.20 

18,380 

16.00 

83,200 

3.00 

4,400 

4.60 

8,450 

7.40 

19,340 

17.00 

93,000 

3.10 

4,610 

4.70 

8,750 

7.60 

20,320 

18.00 

ia3,ooo 

3.20 

4,830 

4.80 

9,060 

7.80 

21,320 

19.00 

113,000 

3.30 

5,050 

4.90 

9,380 

8.00 

22,350 

20.00 

123,000 

3.40 

5,280 

5.00 

9,700 

8.50 

24,990 

21.00 

133,000 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
2  discharge  measurements  made  during  1904,  and  upon  the  general  form  of  the 
curves  for  1903  and  the  first  part  of  1904.  It  is  not  well  defined.  (See  note  to  pre- 
ceding table. ) 

Estimated  monthly  discharge  of  Kansas  Rirer  at  Lecompton,  Kajis.,  for  1904-^ 

[Drainage  area,  58,560  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September, 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 


The  year 


'Maximum. 

5,400 

4,520 

10,860 

38,350 

65,400 

59,800 

130,000 

9,060 

4,830 

6,750 

4,830 

3,140 


Minimum. 


3,720 
3,350 
3,350 
7,360 
7,900 
11,530 
9,700 
4,830 
4,200 
5,050 
3,140 
2,530 


Mean. 


4,520 

3,783 

5,464 

12,900 

16,020 

25,290 

36,190 

6,198 

4,433 

6,073 

3,704 

2,891 


Total  in 
acre-feet 


277, 900 
217,600 
336,000 
767,600 
985,000 
l,5a5,000 
2,225,000 
381, 100 
263,800 
373,400 
220,400 
177,800 


Run-off. 


0.077 
.065 
.093 
.220 
.274 
.432 
.618 
.106 
.076 
.104 
.063 
.049 


0.089 
.070 
.107 
.246 
.316 
.  482 
.712 
.  122 
.085 
.  120 
.070 
.a56 


10,620 


7,731,000 


.181 


2.48 


a  The  above  monthly  estimates  are  only  very  rough  approximatloiis. 
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REPUBLICAN   RIVER   AT  BENKELMAN,  NEBR. 

This  station  was  established  May  20,  1903,  by  J.  C.  Stevens.  It  is 
located  at  a  highway  bridge  between  sees.  17  and  20,  T.  1  N.,  R.  37  W., 
and  about  one-half  mile  east  of  Benkehnan,  Nebr.,  which  is  on  the 
main  line  of  the  Burlington  and  Missouri  River  Railroad.  The  gage 
is  a  vertical  2  by  4  inch  rod  6  feet  long,  spiked  to  the  downstream 
side  of  the  second  bent  from  the  west  end  of  the  bridge.  It  is  read 
once  each  day  by  Leon  L.  Hines.  Discharge  measurements  are  made 
f  i-om  the  upstream  side  of  the  highway  bridge,  the  upstream  hand 
rail  of  which  is  marked  at  5-foot  intervals  by  notches  cut  into  the  rail. 
This  bridge  is  one-fourth  mile  above  the  mouth  of  the  South  Fork  of 
Republican  River.  The  initial  point  for  soundings  is  the  zero  mark 
on  the  upstream  hand  rail  at  the  east  end  of  the  bridge.  The  channel 
is  straight  for  200  feet  above  and  500  feet  below  the  station.  Both 
banks  are  low  and  sandy,  free  from  timber,  and  liable  to  overflow  at 
very  high  stages.  The  bed  is  composed  of  shifting  sand,  and  there  is 
but  one  channel,  except  at  extreme  low  water.  The  river  sometimes 
goes  dry  during  the  summer.  Bench  mark  No.  1  is  the  top  of  the 
south  end  of  the  concrete  foundation  for  the  first  or  west  upright  bent 
of  the  elevated  track  in  the  Burlington  and  Missouri  River  Railroad 
yards  just  east  of  the  railroad  station.  To  this  bench  mark  the  gage 
rods  of  both  the  Republican  and  South  Fork  of  the  Republican  stations 
were  referred.  Its  elevation  above  the  zero  of  the  Republican  River 
gage  is  16.14  feet.  Bench  marks  Nos.  2,  3,  4,  and  5  are,  respectively, 
the  tops  of  the  south  ends  of  the  caps  of  the  first,  second,  third,  and 
fourth  bents  from  the  west  end  of  the  Republican  River  bridge.  Their 
elevations  above  the  zero  of  the  Republican  River  gage  are  6.88,  6.74, 
6.34,  and  6.19  feet,  respectively. 

A  station  was  maintained  on  this  stream  from  November  1, 1894,  to 
September  7,  1895,  the  gagings  being  made  several  miles  farther 
upstream.  A  description  of  this  station  and  the  results  of  the  obser- 
vations are  given  on  page  125  of  bulletin  No.  140. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  dire(!tion  of  J.  C.  Stevens,  resident  hydrographer. 

Discharge  measurements  of  Republican  River  at  Benkelmanj  Nehr.y  in  1904. 


Date. 

1 
Hydrographer.               Width. 

Area  of 
Bection. 

Mean 
velocity. 

Gage 
height. 

Difl- 
chai^e. 

Aprils 

April  18 

• 

June  16 

J,  C.  Stevens 

Fett. 
125 

Sq./eet. 
72 

Ft.  per  sec. 
1.55 

Feel. 
1.10 

Sec. -feel. 
112 

* 

Adna  Dobson 

1.02 

32 

J.  C.  Stevens 

149 

47 

1.85 

1.10 
1.50 

87 

December  7 . 

J.  A.  Green 

136 

1 
1 

96 
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Mean  daUy  gage  height,  in  feel,  of  RepuUiean  River  at  Benkdman,  Ndir.^foT  1904. 


Day. 

Jan.a 
1.80 

Feb. 

Mar. 

1.00 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

OcL 

Nov. 

!».. 

1 

1.10 

1.25 

1.00 

1.10 

1.60 

0.80 

1.15 

1 
} 

1.20 

i.» 

2 

1.40 
1.86 
1.80 
1.80 
1.40 
1.50 
1.60 
1.60 
1.60 
1.60 
1.46 
1.80 

.96 

1.10 

.90 

.90 

1.06 

.90 

.96 

1.10 

1.05 

1.00 

1.00. 

1.06 

1.10 
1.10 
1.10 
1.10 
1.10 
1.20 

1.10 
1.05 
1.10 
1.00 
1.00 

1.80 
1.10 
1.26 
1.20 
1.20 
1.20 
1.00 
1.00 
1.06 
1.00 
.95 
.90 

1.10 
1.26 
1.60 
1.05 
1.10 
1.03 
1.00 
1.10 
1.40 
1.20 
1.20 
1.40 

1.15 
1.10 
1.20 
1.10 
1.05 
1.76 

1.25 
1.20 
1.10 
1.00 
1.00 

1.40 
1.00 
1.20 
1.10 

1.10 
1.05 
1.00 

.90 
1.10 

.80 

.70 
.80 
.70 
.70 
.75 
.80 
.90 
.90 
.90 
.90 
.85 
.85 

L15 
1.80 
1.70 
1.00 
1.00 
LOO 
1.00 
1.00 
1.10 
1.10 
1.00 
1.05 

1.20 
1.20 
1.20 
1.20 

i.» 

1.20 
1.15 

i.ao 

8 

1.20 

4 

{') 

5 

6 

7 

l.SO 

8 

9 

10 

1.15 
1.15 
1.15 
1.20 

11 

12 

18 

14 

1.46 
1.56 
1.45 
1.46 

1.00 
1.10 
1.00 
1.00 

1.0) 
1.00 
1.05 
l.GO 

.90 
1.05 
1.00 
1.00 

1.20 
1.20 
1.10 
1.85 

.90 

1.00 

.90 

.85 

.80 
.80 
.80 
.80 

.85 
.80 

.90 

1.00 
1.05 
1.00 
1.05 

1.15 
1.25 
1.15 
1.20 

16 

16 

17 

•>••>•• 

18 

1.46 

.80 

1.00 

1.00 

1.85 

.80 

.80 

.85 

1.15 

19 

1.80 

.96 

1.00 

1.00 

1.10 

.90 

.90 

.85 

1.60 

1.15 

20 

1.80 

1.00 

1.00 

1.00 

1.00 

1.20 

-.90 

.85 

1.30 

1.20 

21 

.90 

1.06 

1.00 

1.05 

1.10 

1.00 

.85 

1.80 

1.15 

22 

.90 

1.00 

1.06 

1.10 

1.15 

1.00 

.90 

.85 

1.20 

1.20 

28 

1.00 

1.06 

1.00 

1.20 

1.25 

.90 

.85 

.86 

1.20 

1.30 

24 

('') 

1.06 

1.00 

1.80 

1.10 

.80 

.85 

1.15 

1.20 

26 

1.06 
1.00 
1.06 
1.00 
1.05 
1.10 
1.10 

1.20 
1.20 
1.10 
1.05 
1.00 
1.80 

1.00 
1.00 
1.06 
1.10 
1.00 
1.00 
1.00 

1.20 
1.15 
1.15 
1.10 
1.15 
1.15 

.90 
.80 
.80 
.80 
.80 
.75 
.75 

.80 
.80 
.80 
.80 
.80 
.80 
.80 

.90 
.90 
.90 

1.10 
1.10 

1.20 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 

1.15 
1.20 
1.25 

26 

1 
27 

(*) 
0.95 
.96 

28 

29 ' 

80 ' 

1.30 

81 ' 

1 

1 

a  River  frosen  during  January. 

ft  No  gage-height  observations  January  24  to  February  27,  inclusive. 

«Ice. 
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Mfan  daily  discharge,  in  second-feet,  of  Republican  River  at  Benkelmfin,  Nebr.,  for  1904-^ 


1. 

2. 
3. 
4. 

5. 
6. 

I  • 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19- 
30. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
». 
31. 


Day. 


Feb. 


76 
76 


Mar. 

Apr. 

May. 

»7 

Ill 

87 

76 

111 

99 

111 

111 

55 

65 

111 

87 

65 

111 

76 

W 

111 

76 

65 

124 

76 

76 

105 

38 

111 

87 

38 

99 

76 

46 

87 

87 

38 

87 

46 

30 

99 

46 

23 

87 

38 

23 

^11 

38 

46 

87 

38 

46 

87 

90 

46 

46 

30 

46 

76 

30 

46 

87 

30 

46 

99 

30 

55 

87 

88 

65 

99 

SO 

87 

99 

47 

46 

99 

65 

46 

65 

65 

46 

99 

46 

55 

87 

38 

65 

99 

30 

46 

111 

87 

46 

111 



46 

99 

151 

99 

99 

87 

137 

137 

65 

46 

65 

76 

87 

227 

65 

55 

55 

46 

55 

55 


June. 

July. 

55 

46 

76 

55 

111 

46 

211 

65 

65 

46 

76 

88 

55 

211 

55 

143 

76 

76 

151 

65 

99 

46 

Aug. 


30 
30 
17 
30 
17 
13 
10 
17 
65 
30 
30 
17 
46 
17 
10 
10 
10 
10 
5 
5 


165 
111 

30 

65 

46 

46 

46 

46 

88 

30 

17 

46 

10  i 

10 

10 

10 

10 

10 

17 

17 

17 

17 

13 

10 

10 

10 

10 

10 

10 

10 

10 


Sept. 

10 
0 
10 
0 
0 
5 
10 
17 
17 
17 
17 
13 
13 
13 
10 
14 
17 
13 
13 
13 
13 
18 
13 
•13 
17 
17 
17 
31 
46 
46 


Oct.   Nov.  Dec. 


55 
55 
87 
195 
30 
30 
30 
30 
80 
46 
46 
30 
38 
30 
38 
30 
38 
101 
165 
87 
87 
65 
65 
55 
65 
46 
65 
65 
65 
6") 
65 


65 
65 
65 
65 
65 
65 
65 
55 
55 
55 
55 
55 
65 
55 
76 
55 
65 
55 
55 
65 
55 
65 
87 
65 
55 
65 
76 
80 
83 
87 


65 
87 
65 


136 


a  The  daily  diachanre  wa«  obtained  indirectly  according  to  the  method  outlined  in  the  Nineteenth 
Ann.  Rept,  U.  S.  Geol.  Survey,  pt.  4, 1899,  p.  323  et  ^eq.  Discharge  interpolated  for  days  when  the  gage 
was  not  observed. 
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Estimated  monthly  dUcharge  of  Republican  River  at  Benkdman,  Nehr.^for  1904' 

[Drainage  area,  3,965  square  miles.] 


Month. 


March 

April , 

May 

June 

July 

AugUHt 

September 
October  ... 
November . 


Dischaiige  in  second-feet 


Maximum. 

Minimum. 

Ill 

46 

124 

30 

99 

23 

227 

46 

211 

5 

166 

10 
n 

195 

87 


30 
55 


The  perioii 


89.1 
64.9 
53.9 
91.2 
40.5 
29.3 
14.9 
61.3 
64.6 


Total  in 
acre-feet. 


5,478 
3,862 
3,314 
5, 427 
2,490 
1,802 
887 
3,769 
3,844 

30,870 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.022 

0.025 

.016     1 

.018 

.014 

.016 

.023 

.026 

.010 

.012 

.0074 

.00S5 

.0038 

.0042 

.015 

1 

.017 

.016 

.01>< 

NoTB. — Insufficient  measurements  were  made  during  1904  to  roake  ihe  above  monthly  estimaUfe 
other  than  a  rough  approximation. 


REPUBLICAN    RIVER   (sOUTH   FORK)    NEAR   BENKELMAN,  NEBR. 

This  station  was  established  May  20,  1903,  by  J.  C.  Stevens.  It  is 
located  at  a  highway  bridge  between  sees.  17  and  20,  T.  1  N.,  R.  37  W., 
and  about  three-fourths  of  a  mile  east  of  Benkelman,  Nebr.  The 
South  Fork  empties  into  Republican  River  about  one-fourth  of  a 
mile  below  this  station.  A  station  is  also  maintained  on  Republican 
River  one-fourth  of  a  mile  above  the  junction  of  the  two  streams. 
The  gage  is  a  vertical  2  by  4  inch  rod  54^  feet  long,  spiked  to  the 
upstream  side  of  the  first  bent  in  the  channel  from  the  east  bank  of 
the  stream.  It  is  read  once  each  day  by  Leon  L.  Hines.  Discharge 
measurements  are  made  from  the  upstream  side  of  the  highway  bridge 
to  which  the  gage  is  attjiched.  The  upstream  hand  rail  of  this  bridge 
is  marked  at  5-foot  intervals  by  notches  cut  into  the  rail,  and  the  ini- 
tial point  for  soundings  is  the  zero  mark  on  the  rail  at  the  east  end  of 
the  bridge.  The  channel  is  straight  for  1,000  feet  above  and  500  feet 
below  the  station.  Both  banks  are  low  and  sandy,  free  from  timber, 
and  liable  to  overflow  at  very  high  stages.  The  bed  of  the  stream  is 
sandy  and  shifting,  and  there  is  but  one  channel  except  at  extremely 
low  stages.  The  river  usually  goes  dry  during  the  summer.  Bench 
mark  No.  1  is  the  top  of  the  south  end  of  the  concrete  foundation  for 
the  first  or  west  upright  bent  of  the  elevated  track  in  the  Burlington 
and  Missouri  River  Railroad  yards  just  east  of  the  station.     Its  eleva- 
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tion  above  the  zero  of  the  South  Fork  gage  i»  18.29  feet.  This  is  also 
bench  niark  No.  1  of  the  Republican  River  gage.  Bench  marks  Nos. 
2,  8,  4,  and  5  are,  respectively,  the  tops  of  the  south  ends  of  the  first, 
second,  third,  and  fourth  bents  from  the  west  end  of  the  South  Fork 
bridge.  Their  elevations  al)ove  the  zero  of  the  South  Fork  gage  are 
t>.t>2,  6.48,  6.38,  and  6.20  feet,  respectively. 

A  station  was  maintained  on  this  river  from  November  1,  1894,  to 
September  7,  1895,  the  gagings  being  made  near  the  present  station. 
A  description  of  the  old  station  and  the  results  of  the  observations  are 
given  on  page  130  of  Bulletin  No.  140. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  »T.  C.  Stevens,  resident  hydrographer. 

Discharge  meamirementi  of  Republicmi  Rirtr  (Sovth  Fork)  near  Benkelmatij  Nebr.y  in  1304. 


Date. 


A[.ril  3 

April  18.... 

June  16 

June  16 

Det-ember  7. 


Hydrographer. 

Width. 
Fcft. 

Area  of 
section. 

Nry.  frtt. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Ft.jyerstic. 

Feet. 

Sec./eeL 

J.  C.  Stevens' 

65 

24 

1.32 

1.20 

32 

Adna  Dobson 

106 

76 

1.87 

1.70 

142 

J.  C.  Stevens 

106 

77 

1.88 

1.70 

145 

do 

1.10 
1.32 

14 

J.  A.  Green 

' 

32 

100 
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Mean  daily  gage  height,  in  feel,  of  Republican  River  {South  Fork)  near  Benkelman,  Xfbr. 

for  1904. 


Day. 

Jan.  a 

Feb. 

Mar. 

1 

1.30 
1.50 
1.40 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.55 
1.60 
1.40 
1.30 
1.40 
1.40 
1.45 
1.50 
1.40 
1.60 
1.40 
1.40 
1.35 

1.35 
1.40 
1.30 
1.40 
1.66 
1.50 
1.35 
1.40 
1.40 
1.40 
1.30 
1.40 
1.40 

2 

3 

4 

5 

6.   .....•■•... 

7 

8 

9 

10 

11 

12 

13 

14 

1.40 

I  1.40 

1  1.40 

15 

16 

17 

1.40 
1.40 
1.40 
1.40 
1.40 

18 

19 

20 

21 

22 

1.40 

23 

1.30 
1.25 
1.30 
1.20 
1.25 
1.35 
1.30 
1.25 
1.25 

24 

25 

26 

27 '.. 

1.40 
1.40 

28 

29 

30 

31 

Apr. 

1.20 
1.15 
1.20 
1.20 
1.20 
1.20 
1.00 


1.00 

1.05 

1.10 

1.10 

1. 15 

1.00 

.96 

1.00 

.95 

.90 

.95 

.96 

.95 

1.05 

1.00 


May. 

June. 

1.50 

1.60 

1.56 

1.55 

1.50 

1.60 

1.60 

1.40 

1.70 

1.60 

1.50 

1.65 

1.50 

1.50 

1.50 

1.45 

1.40 

1.60 

1.45 

1.76 

1.40 

2.16 

1.35 

1.80 

1.40 

1.80 

1.40 

1.80 

1.40 

1.80 

1.40 

1.60 

1.40 

1.80 

1.40 

1.80 

1.40 

2.30 

1.30 

1.30 

1.40 

1.50 

1.50 

1.55 

1.50 

1.70 

2.00 

2.00 

1.70 

1.46 

1.60 

1.45 

1.80 

1.40 

1.60 

1.40 

1.50 

1.30 

1.50 

1.30 

1.45 

a  River  partially  frozen  during  January. 

b  No  obsefvationB  at  gage  January  24  to  February  27. 
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Mean  daily  dUcharffe,  in  second-feet ,  of  Republican  Either  (South  Fork)  near  Benkelmany 

Neln-./for  1904,  ^ 


.    Day. 

Mar. 

Apr. 

May. 

June. 

1 

1  July. 

'    57 

«6 

89 

102 

66 

89 

47 

81 

115 

102 

89 

31 

47 

47 

19 

19 

15 

11 

15 

11 

6 

6 

6 

19 

19 

19 

5 

5 

5 

5 

5 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

67 
66 
47 
66 
102 
89 
67 
89 
66 
66 
47 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
47 
39 
47 
31 
39 
57 
47 
39 
39 

31 

25 

31 

31 

•  31 

31 

11 

11 

11 

15 

19 

19 

15 

11 

8 

11 

8 

6 

8 

8 

8 

15 

11 

21 

31 

31 

47 

31 

31 

66 

89 

102 

89 

89 

145 

89 

89 

89 

66 

78 

66 

67 

66 

66 

66 

66 

66 

66 

66 

47 

66 

89 

89 

255 

145 

115 

178 

115 

89 

78 

89 

102 

115 

66 

115 

102 

89 

78 

115 

161 

323 

178 

178 

178 

178 

115 

178 

178 

397 

47 

89 

102 

145 

255 

78 

78 

66 

66 

47 

47 

11 
89 
11 
31 
19 
16 
14 
11 
89 
66 
47 
19 
19 
19 
19 
19 
15 
19 
19 
11 
18 
25 
19 
15 
15 
16 
15 
15 
16 
15 
16 

15 

15 

15 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

5 

5 

5 

5 

6 

6 

5 

11 

11 

11 

29 

47 

47 

47 
89 
39 
47 
47 
89 
47 
66 
47 
66 
66 
47 
47 
39 
39 
39 
31 
73 
115 
115 
89 
66 
66 
66 
39 
47 
39 
66 
66 
78 
66 

66 
66 
66 
66 
66 
66 
66 
57 
52 
47 
66 
66 
66 
66 
57 
57 
66 
57 
57 
57 
57 
66 
47 
57 
67 
67 
57 
64 
60 
47 

31 

2 

31 

3 

31 

• 

4 *.. 

5 

6 

7 

H 

32 

9 

10 

11 

12 

13 

u 

15 

16 

17 

19 

ao 

21 

23 

•25 

27 

2H 

••«••••• 

29 

SO 

31 :. 

■ 

a  The  daily  dincbaige  waa  obtained  indirectly  acoordlng  to  the  method  outlined  in  the  Nineteenth 
Ann.  Rept.  U.  S.  Geol.  Sunr'ey,  pt.  4, 1899,  p.  323  et  seq. 
DiscbaiKe  interpolated  for  days  when  the  gage  was  not  observed. 
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EsLimated  monthly  discharge  of  Republican  River  {South  Fork)  near  Benkelman^  Nrhr., 

far  1904, <^ 
[Drainage  area,  5,910  square  miles.] 


Month. 


March 

April 

May 

June 

July , 

August 

September. 
October  .., 
November . 


Diflcliarge  in  Beeond-feet. 

I 
Minimum. 


Maximum 


The  perio<i 


102 

66 

255 

397 

115 

89 

47 

115 

66 


31 

6 

47 

47 

5 

11 

5 

31 

47 


Mean. 

60.1 
21.1 
92.4 
132 
39.3 
24.0 
13.0 
57.5 
59.4 


Total  iu 
acre-feet. 


RuO'OflT 

Becond-feet 

r  w 
mi 


per  square  i  ^^  »" 


3, 695 
1,256 
5,682 
7,855 
2,416 
1,476 
774 
3,536 
3,534 


30,220 


0.010 
.0036 
.016 
.022 
.0066 
.0041 
.0022 
.010 
.010 


0.  012 

.OlS 
.  OJo 
.OiiTt) 
.0047 

.  012 
.011 


a  Insuffleleiit  measurements  were  made  during  19(M  to  malce  tlie  above  monttily  estimate  other  tluiii 
a  rough  approximation. 

REPUBLICAN   RIVER   NEAR  B08TWICK,  NEBR. 

This  station  was  established  June  6,  1904,  b}'  J.  C.  Stevens.  It  is 
located  at  the  highway  bridge,  1  mile  southwest  of  Bostwick,  Nebr.,a 
station  on  the  Burlington  and  Missouri  River  Railroad,  and  replacfs 
the  station  f  oimerly  maintained  at  Superior,  Nebr.  A  standard  chain 
gage  is  fastened  to  the  downstream  hand  rail  in  the  second  panel  from 
the  south  end  of  the  north  span.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  20.52  feet.  The  gage  is  read  onc<» 
each  day  by  M.  A.  MePherson.  Discharge  measurements  are  made 
from  the  bridge  to  which  the  gage  is  attached.  This  bridge  has  three 
15()-foot  spans  resting  on  tubular  concrete  piers.  The  downstream 
hand  rail  is  marked  everv  10  feet  with  Roman  numerals.  The  initial 
point  for  soundings  is  the  zero  mark  on  the  hand  rail,  which  is  in  line 
with  the  south  face  of  the  north  downstream  pier.  The  channel  i> 
straight  for  about  1,000  feet  above  and  below  the  station,  and  the  cur- 
rent is  not  sluggish.  The  right  bank  is  low,  timbered,  and  subject  to 
overflow  during  high  water.  The  left  bank  is  high,  timbered,  and 
does  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
shifting.  The  depths  are  fairly  uniform.  There  is  but  one  channel, 
except  at  extreme  low  stages.  There  is  some  tendency  to  form  small 
islands  in  all  parts  of  the  channel.  The  bench  mark  is  the  top  of  the 
cast-iron  bearing  shoe  of  the  upper  (^hord  of  the  north  span,  down- 
stream truss,  at  the  north  end  of  the  span.  The  shoe  rests  on  rollers 
on  the  top  of  the  pier  and  hiis  three  openings.  The  east  opening  i> 
the  bench  mark.  Its  elevation  is  15.75  feet  above  the  datum  of  the 
gage.     Bench  mark  No.  2  is  the  northeast  cardinal  point  of  the  rim  or 
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edge  of  the  cover  plate  of  the  pier  at  the  south  end  of  truss  described 
above.     Its  elevation  is  15.89  feet  above  the  gage  datum. 

The  object  in  moving  the  station  from  Superior  to  Bostwick  was  to 
obtain  a  greater  degree  of  accuracy  than  could  possibly  be  obtained  at 
the  former  place  on  account  of  the  complicated  conditions  existing 
there  in  the  wa}'  of  dam,  mill  race,  etc. 

The  obaerv^ations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  h^'drographer. 

Discharge  measurements  of  Re^imblican  River  near  Bosttvicky  Nebr^t  in  1904. 


Date. 


June  5. 


Ilydrographer. 


J.  C.  Steveiw 


Width. 


June  6 do 


June  29 

JulvS 

August  16  . . 
DtH-eniberS. 


do 

R.  D.  Hubbard. I 

do I 

J.  A.Green 


Feet. 
407 
428 
437 
430 


Area  of 
8ection. 


Square  fed. 
510 
682 
993 
761 
257 


Metin 
velocity. 


FLperaee, 
1.73 
1.89 
2.39 
2.36 
1.55 


Gage 
height. 

Discharge. 

IM. 

Second-feet. 

2.10 

884 

2.64 

1,289 

3.50 

2,379 

3.05 

1,799 

1.50 

397 

1.70 

520 

Sfean  daily  gage  height y  in  feet y  of  Repubiiain  River  near  Bostmcky  Nebr.yfor  1904. 


Day. 

June. 

1 

2 

3 

4 

5 

6 

2.40 

4........................ 

2.20 

8 

1.50 

9 

2.10 

10 - - ---. 

2. 15 

11 

2.00 

12 

2.00 

13 

1.95 

14 

1.90 

15 ... 

3.10 

16 

2.95 

17 

2.40 

18 

2. 45 

19 

2.75 

20 

2. 45 

21 

2. 75 

22 

2.50 

23 

2. 55 

24 

3.68 

25 

4.10 

26 

4.90 

27 

4.  HO 

2h 

3.  H5 

29 

3.50 

30 

3.10 

31 

July. 

2.90 
2.70 
2.66 
3.70 
6.10 
6.25 
3.70 
3.05 
3.07 
3.90 
3.40 
3.10 
3.25 
3.10 
2. 75 
2. 55 
2.30 
2.15 
2.05 
2.00 
2.00 
1.95 
1.90 
1.85 
1.80 
1.75 
1.70 
1.G5 
1.50 

i.no 

1.45 


Aug. 

Sept. 

1.45 

1.40 

1.40 

1.25 

1.40 

1.20 

1.45 

1.30 

1.50 

1.40 

1.75 

1.25 

1.70 

1.30 

2.30 

1.25 

2.20 

1.15 

1.90 

1.25 

1.70 

1.25 

1.60 

1.20 

1.60 

1.20 

1.55 

1.10 

1.50 

1.06 

1.45 

1.00 

1.45 

1.00 

1.60 

.95 

ft  1.50 

.90 

2.30 

1.00 

1.85 

.95 

1.70 

1.00 

1.45 

1.00 

1.45 

.95 

1.40 

1.00 

1.35 

-.95 

1.40 

1.00 

i.:v» 

1.15 

1.25 

1.20 

1.40 

1.30 

1.50 

Oct. 


1.40 
1.85 
1.30 
1.35 
1.40 
1.35 
1.35 
1.30 
1.35 
1.30 
1.35 
1.40 
1.35 
1.45 
1.40 
1.50 
1.45 
1.40 
1.45 
2.00 
2.40 
2.30 
2.:M) 
2. 25 
2. 15 
2.10 
2.05 
1.95 
1.80 
1.70 
1.65 


Nov 


Dec. 


1.60 
1.70 
1.75 
1.70 
1.70 
1.70 
1.65 
1.65 
1.70 
1.65 
1.65 
1.65 
1.65 
1.70 
1.65 
1.70 
1.70 
1.70 
1.65 
1.70 
1.70 
1.70 
1.65 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


1.70 


a  River  frcaen  over.         b  Gage  height  eHtimated.    No  gage  reading  taken,  owing  to  sand  at  the  gage. 
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Rating  table  for  Republican  River  near  Bostunck  Nebr.,  from  June  6  to  December  SI,  1904. 


Gage 
height. 

1 
DiHoharge. 

1 

Gage 
hei^t. 

Discharge. 

I   hel^t. 

Discharge. 

Gage 
height. 

DiacbArge. 

Feet. 

■  Second'/eel. 

Feet. 

Second-ftet. 

'      Feet. 

>  Seeond'/cet. 

Feet. 

Seeomd-feet, 

0.90 

60     ' 

2.30 

1,020 

.     3.70 

1 

2,670 

5.10 

5,010 

1.00 

110     , 

2.40 

1,115 

3.80 

2,815 

5.20 

5,210 

1.10 

160 

2.50 

1,210 

3.90 

2,965 

5.30 

5,410 

1.20 

215 

2.60 

1,310 

,    4.00 

3,115 

,     5.40 

5,  610 

1.30 

275 

2.70 

1,415 

i    4.10 

1 

3,265 

5.50 

5,820 

1.40 

335 

2.80 

1,525 

4.20 

3,420 

5.60 

6,030 

1.50 

400     1 

2.90 

1,635 

4.30 

3,580 

5.70 

6,240 

1.60 

465 

3.00 

1,750 

4.40 

.    3,750 

5.80 

6,460 

1.70 

535 

3.10 

1,870 

4.50 

3,920 

5.90 

6,680 

1.80 

605     ! 

3.20 

1,995     ' 

4.60 

4,090 

6.00 

6,900 

1.90 

680 

3.30 

2,120    1 

1     4.70 

4,270 

6.10 

7,130 

2.00 

760 

3.40 

2,250    , 

4.80 

4,450     1 

6.20 

7,360 

2.10 

845 

3.50 

2,385     . 

4.90 

4,630 

6.30 

7,600 

2.20 

930 

3.60 

2,525     ' 

1 

5.00 

1 

4,820 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
6  dinohar^  inea8urenientfl  made  during  1904.  It  Js  well  defined  between  gagt* 
heights  1.5  feet  and  3.5  feet.     The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  ReptMican  Rirer  near  Bottwickj  Nebr.,  for  1904- 

[Drainage  area,  28,270  square  miles.] 


Month. 


June  6-30. 

Julv 

August 

Septenil)er. 
()ct<>l)er  ... 
November . 


DisrhaTge  in  second-feet. 


Maximum.     Minimum.       Mean. 

i 


ToUlin 
acre-feet. 


Run-off. 


4,630 

400 

1,666 

7,4SO 

367 

1,658 

1,020 

245 

472 

335 

60 

181 

1,115 

275 

514 

570 

465 

523 

Thej^erioii. 


82, 610 
101,900 
29,020 
10, 770 
31,600 
31,120 

287,000 


Second-feet 

per  RQuare 

mile. 


Depth  in 
inches. 


0.072 
.071 
.020 
.0078 
.022 
.022 


0.067 
.082 
..023 
.0087 
.035 
.025 
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REPUBLICAN   RIVER  AT  JUNCTION,  KAN8. 

The  gaging  stAtion  at  this  point,  established  by  Arthur  P.  Davis, 
April  26,  1895,  is  loi^ated  at  the  wagon  bridge  at  the  north  end  of 
Washington  street,  just  ateve  the  mouth  of  the  river.  The  gage  con- 
sists of  two  oak  timl)ers  l)olted  to  a  post  and  to  a  cotton  wood  tree. 
The  observer  is  J.  H.  Kathert.  The  channel  is  straight  for  300  feet 
al>ove  and  l)elow  the  station,  broken  by  three  piers.  The  right  bank 
is  high,  but  the  left  is  low  and  may  overflow  at  high  water.  The  l)ed 
of  the  stream  is  sand}-  and  liable  to  change.  The  flow  is  modei'ately 
rapid. 

On  October  23,  1900,  a  bench  mark  was  established  at  an  elevation 
of  12.35  feet  above  the  zero  of  the  old  gage.  It  is  a  spike  driven  in 
the  west  side  of  a  cottonwood  tree  18  inches  in  diameter  and  10  feet 
west  of  the  bridge.  The  spike  is  about  2  feet  above  the  ground.  The 
second  bench  mark,  established  March  16,  1904,  is  the  top  of  a  stone 
at  base  of  abutment  south  of  No.  3.  The  elevation  is  14.28  feet  above 
the  zero  of  the  gage.  The  high  water  of  1904  made  a  second  channel 
north  of  the  bridge.  The  count}'  put  in  a  pile  bridge  220  feet  long 
across  this,  and  November  4,  1904,  the  channel  was  158  feet  wide  and 
cjirried  about  three-fourths  of  the  water  in  the  river. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurements  of  Repuhliatn  Rirer  at  Juncliotiy  Kans. ,  in  1904. 


Date. 


Hydrographer. 


March  15 
April  26  . 
June  5  . . 
July  8... 
Jiilv  9... 
Julv  21.. 


November  4 


W.  G.  Rupsell 

do 

M.  C.  Hinderlider. . , 

W.G.  Russell 

do 

Russell  and  Murphy. 
do 


Width. 
Feet. 

16:^ 


Area  of 
section. 


Mean 
velocity. 


(lajare     i       Din- 
height,       charge. 


Sq.  Joel.    ,  V\.  jter  wr. 
339  ■       2.56 


2t#5 
476 
458 
245 
192 


2,044 
1,655 
3,085 
2,a55 
594 
433 


5.74 
5.37 
4.76 
4.59 
3.56 
1.90 


4.10 
8.80 
8.  35 
10.40 
9.95 
4.50 
3.40 


See. -feet. 

868 

11,730 

8,887 

14,700 

13, 100 

2,113'' 

824 
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Mean  daily  gage  height,  in  feet,  of  Republican  Rirer  at  Jundion,  Kans.,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dtc 

1 

3.97 

4.40 

4.30 

3.85 

4.35 

7.60 

6.55 

3.60 

3.ao 

3.00 

3.50 

3.3it 

2 

4.20. 

4.-40 

4.30 

3.90 

4. 15 

5.80 

6.05 

8.75 

3.20 

8.00 

3.50 

3.  A 

3 

4.20 

4.40 

5.05 

4.05 

3.95 

6.10 

5.70 

3.70 

3.18 

3.00 

3.50 

:{  % 

4 

4.20 

4.40 

5.10 

4.00 

3.85 

7.70 

6.85 

3.85 

3.06 

8.00 

8.45 

3;ai 

5 

4.20 

4.40 

4.72 

3.90 

3.72 

8.58 

6.85 

3.85 

3.30 

3.00 

3.40 

:>  .iu 

6 

4.20 

4.40 

4.60 

3.90 

3.95 

6.28 

10.65 

3.&5 

3.12 

3.00 

3.40 

■6..^ 

7 

4.25 

4.40 

4.48 

3.80 

3.90 

5.70 

9.90 

3.58 

3.02 

3.00 

3.40 

S.'Jii 

8 

4.35 

4.40 

4.40 

3.80 

5.70 

5.30 

10.45 

3.45 

3.00 

3.00 

3.40 

3.JU 

9 

4.35 

4.40 

4.32 

3.80 

6.78 

5.20 

9.52 

3.50 

8.02 

3.00 

3.40 

.1* 

10 

4.40 

4.40 

4.30 

3.80 

6.50 

6.95 

7.55 

3.40 

3.00 

2.90 

3.40 

3.  J 

11 

4.35 

4.40 

4.30 

3.80 

5.70 

7.25 

6.40 

3.45 

3.10 

2.90 

3.40 

3.JJ 

12 

4.a5 
4.75 
5. 02 
4.75 
4. 45 
4.25 
4.20 
4.20 

4.35 
4.30 
4. 35 
4.40 
4.40 
4.48 
4.50 
4.65 

4.30 
4.22 
4.28 
4.20 
4.25 
4.00 
3.90 
4.00 

3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 

5.  as 

4.78 
4.65 
4. 55 
4.60 
4.30 
4.10 
4.02 

7.30 
5.35 
4. 75 
6.50 
10. 55 
8.65 
7.05 
6.10 

6.40 
6.70 
5. 55 
5.35 
5.30 
4.90 
4.70 
4.40 

4.05 
3.92 
3.70 
3.50 
3.50 
3.50 
3.50 
3.65 

3.00 
3.08 
3.00 
3.00 
3.15 
3.05 
3.02 
2.95 

2.90 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
4.00 

3.40  , 

3.40 

3. 90 

3.30 

3.35 

3.37 

3.30 

3.30 

3.JU 

13 

3. 12 

14 

3  K> 

15 

3  ]l> 

16 

3.10 

17 

a.iu 

18 

3.10 

19 

3. 1.' 

20 

4.2S 
4.20 
3.70 
3.50 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.90 
4.40 

lanuan 

4.72 
4.80 
4.68 
4.40 
4.32 
4.30 
4.30 
4.30 
4.30 
4.30 

'  3-8;  Ji 

4.00 
4.00 
3.90 
3.90 
3.90 
4.00 
4.40 
4.10 
3.90 
3.90 
3.98 
3.90 

Einuary 

4.30 
4.40 
4.10 
4.97 
4.80 
7.50 
9.10 
7.55 
6.60 
5.50 
4.58 

24  to  F 

3.88 
3.78 
3.70 
3.70 
3.70 
3.70 
3.60 
3.60 
4.10 
8.60 
5.70 
5.35 

ebruar} 

5.45 

5.65 

6.05 

5.90 

5.55 

12.06 

12.85 

10.95 

9.00 

7.75 

7.40 

'  11:  Fe 

4.52 
4.50 
4.70 
4.15 
3.90 
3.90 
3.80 
3.78 
3.70 
3.65 
3.65 
3.&5 

bruary 

3.50 
3.48 
3.55 
3.35 
4.30 
8.95 
3.70 
3.45 
3.40 
S.&5 
3.22 
8.20 

3.00 
3.00 
2.70 
2.60 
2.65 
2.70 
2.45 
2,65 
2.60 
2.85 
3.00 

4.00 
3. 15 
3.10 
3.10 
3.15 
3.65 
3.75 
3.40 
3.90 
3.30 
3.50 
8.50 

3,30 
3.30 
3.30 
8.30  1 
3.  SO 
3.30  1 
3.30 
3.30 
3.30  ' 
3.30  ! 
3.30 

* 

3  i'' 

21 

3  i'> 

22 

A.  XI 

23 

i.il 

24 

3.-W 
3.40 

25 

26 

3.M 

27 

3.4U 

28 

3.4(> 

29 

3..Vi 
3.N) 

30 

31 

River  frozen  J 

21--22. 
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Bating  table  for  Republican  River  at  Junction^  Kans.,  from  January  1  to  May  '28^  1904. 


Gage 
height. 

1 
DiHcharge. 

Second-feet. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

F\teL 

Feet. 

Seamd/eet.  . 

Feet. 

Second-feet. 

Second-feet. 

3.40 

400 

;    4.60 

1,480 

'     5.80 

3,200 

7.00 

6,000 

3.50 

455 

4.70 

1,600 

5.90 

3,400 

7.26 

6,600 

3.60 

510 

4.80 

1,720 

6.00 

3,600 

1     7.40 

7,200 

3.70 

570 

4.90 

1,840 

6.10 

3,800 

7.60 

7,800 

3.80 

630 

5.00 

1,960 

6.20 

4,000     i 

1     7.80 

8,400 

3.90 

735 

5.10 

2,085 

6.30 

4,200 

8.00 

9,000 

4.00 

840 

5.20 

2,210 

6.40 

4,400 

8.20 

9,600 

4.10 

945 

5.30 

2,365 

6.50 

4,650 

8.40 

10,200 

4.20 

1,050 

5.40 

2,520 

6.60 

4,900 

8.60 

10,900 

4.30 

1,155 

5.50 

2,680 

6.70 

5,150 

8.80 

11,400 

4.40 

1,260 

5.60 

2,840 

6.80 

5,400 

9.00 

12,000 

4.50 

1,370 

5.70 

3,020 

1 

6.90 

5,700 

k 

The  above  table  is  applicable  only  for  open-channel  conditions, 
discharge  measurements  of  1902  and  1903  and  one  in  1904.  It  is 
between  3.6  feet  and  9  feet. 


It  is  based  upon 
fairly  well  defined 


Rating  table  for  Republican  Rii^er  at  Junction^  Kans.yfrom  May  29  to  December  SI ^  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diac;harge. 
Serond-feet. 

1 

(Jage 
height. 

Feet. 

Discharge. 

'      Feet. 

Second-feet. 

Feet. 

1 
Second-feet. 

Feet. 

Second-feet. 

2.40 

220 

3.90 

1,295 

5.30 

3,010 

7.40 

6,650 

2.50 

260 

4.00 

1,400 

5.40 

1 

3,150 

7.60 

7,080 

2.60 

305 

4.10 

1,510 

5.50 

3,  295 

7.80 

7, 530 

2.70 

355 

4.20 

1,620 

5.60 

3, 440 

8.00 

8,000 

2.80 

410 

4.30 

1,735 

5.70 

3, 590 

8.20 

1 

8,480 

2.90 

470 

4.40 

1,850 

5.  80 

3,  745 

8.40 

1 

8,980 

3.00 

530 

4.  50 

1,970 

5.90 

3,900 

8.60 

9,490 

3.10 

595 

4.60 

2,090 

6.00 

4,060 

8.80 

10,010 

3.20 

665 

4.70 

2,215  ' 

6.20 

4,390 

9.00 

10, 550 

3.30 

740 

4.80 

2,340 

6.40 

4,730 

i       9.50 

11,950 

3.40 

820 

4.90 

2, 470 

6.60 

5,085 

10.00 

1 

13, 450 

3. 50 

905 

5.00 

2,600 

6.80 

5,450 

10.50 

15,030 

3.60 

995 

5.10 

2,735 

7.00 

5,830 

11.00 

16,700 

3.70 

1,090 

5.20 

2,870 

7.20 

6,230 

12.00 

20,200 

3.80 

1,190 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
5  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between  gage 
height&3.4  feet  and  10.5  feet.  The  table  has  l)een  extended  beyond  these  limits. 
Owing  to  the  shifting  character  of  the  l)ed,  tlie  insufficiency  of  measurements  may 
lead  to  some  error  in  the  application  of  this  table. 
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Estimated  monthly  discharge  of  Republican  Rif^er  at  Junction^  Kans.ffor  1904- 

[Drainage  area,  25,840  square  miles.] 


Month. 


January".. 
February". 

March 

April 

May 

June 

July 

Aujfust 

September. 
October  . . . 
November . 
December  . 


Discharge  in  seeond-feet. 


Maximum. 


1, 

1, 

2, 

12, 

9, 

23, 

15, 

1, 
1, 
1, 


985 
720  : 

oa5 

300 
490 
300 
520 
7:^5 
740 
400 

9a^ 

190 


Minimum. 

400 

1,155 

735 

aso 

510 
2,278 
1,042 
665 
240 
470 
740 
595 


990 

1,288 

1,081 

1,877 

1,764 

7,083 

4,321 

1,007 

510 

«74 

788 

747 


Run-off. 


Total  in 
acpe-feet. 


60,870 

74,090 

66,470 

111,700 

108,500 

421,500 

265,700 

61,920 

30,350 

41,440 

46,890 

45, 930 


0.038 
.050 
.042 
.073 
.068 
.274 
.167 
.039 
.020 
.026 
.030 
.029 


0.(H4 
.054 
.048 
.081 
.078 
.306 
.192 
.045 
.022 
.030 

.o:« 

.Oltt 


The  vear 


23, 300 


240  I     1,844     1,, 335, 000 


.071 


9tW 


n  River  frozen  part  of  January  and  February.    Estimates  given  above  are  for  open  channel,  and 
are  probably  nlightly  in  error. 

SMOKY   HILL   RIVER  AT   ELLSWORTH,  KANS. 

• 

This  station,  established  April  16,  1895,  by  A.  P.  Davis,  is  located 
at  the  highwa}'  bridge  on  Douglass  avenue,  Ellsworth,  Kans.  The 
gage  is  in  two  sections.  The  first  section  is  an  inclined  ash  timber, 
graduated  to  read  direct  in  feet  and  tenths  from  zero  to  4  feet,  securely 
fastened  to  the  iron  pier  of  the  bridge  and  to  posts  driven  into  the  l>ed 
of  the  river.  The  second  section  is  a  2  by  6  inch  timber  17  feet  long 
spiked  to  the  same  pier.  It  is  graduated  to  feet  and  tenths  from  3.7 
feet  to  21  feet.  The  gage  is  read  once  each  day  b}"  Thomas  Coyne. 
Discharge  measurements  are  made  from  the  downstream  side  of  the 
three-span  steel  bridge,  293  feet  long  between  abutments.  The  spans 
are  supported  at  interior  points  by  four  iron  posts  under  each  corner. 
The  initial  point  for  soundings  is  at  the  north  end  on  the  downstream 
side  of  the  bridge.  The  channel  is  straight  above  and  below  the 
station  during  high  water;  at  other  times  it  is  slightly  curved.  The 
current  is  moderate  at  low,  and  swift  at  high  stages.  Both  banks  are 
low,  wooded,  and  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  sand,  free  from  vegetation  and  shifting.  Bench  mark  No.  1 
is  a  nail  driven  into  the  l>a.se  of  a  box-elder  tree  near  the  southeast 
corner  of  the  bridge,  90  feet  from  the  gage.     Its  elevation  is  13.07 
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feet  above  the  zero  of  the  f?age.  Bench  mark  No.  2  is  the  top  of  a 
nail  driven  into  a  root  on  the  north  side  of  an  elm  tree  2  feet  in 
diameter  about  46  feet  west  of  bench  mark  No.  1.  Its  elevation  is  11.34 
feet  above  the  zero  of  the  gage. 

The  obseiTations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

D'utcharge  mefmiremenls  of  Smoky  Hill  River  at  Ellsworthy  Kans.f  in  1904* 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Sq./ect. 
38 
56 

Mean 
velocity. 

Ft.  per  fee. 
1.47 

1.46 

1 

Gage 
height. 

Feet. 
1.20 
1.45 

Dis- 
charge. 

March  11 

September  30 . . 

W.  G,  Russell 

do 

Feet. 
60 
64 

Sec-feet. 
56 
82 

•  

Mean  daily  gage  heiglUy  in  feet ^  of  Smoky  Hill  Rit^r  at  EiUworthy  Kans.yfor  1904. 


Day. 


Jan.  a 


1.15 


8. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
2». 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.2 

1.0 

1.0 

1.2 

1.2 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 


Feb.  a 


1.1 

1.2 

1.2 

1.2 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.0 

.9 

.9 


.9 
.9 
.9 
.9 


Mar. 

Apr. 
1.06 

May. 

0.9 

1. 15 

.85 

1.0 

1.1 

.85 

1.0 

1.1 

.86 

1.0 

1.8 

.85 

1.0 

1.4 

.85 

1.06 

1.8 

>      .85 

1.05 

1.9 

.85 

LOi 

4.6 

.85 

1 

1.0 

3.3 

'    1.2 

\.% 

2,7 

1.2 

1.0 

2.4 

1.25 

1.0 

2.2 

1.25 

1.0 

2.0 

1.25 

1.0 

2.0 

1.2 

1.0 

1.9 

1.2 

1.0 

1.8 

1.2 

1.0 

1.7 

1.15 

1.0 

1.6 

1.15 

1.0 

1.5 

1.15 

1.05 

1.5 

1.15 

1.05 

1.45 

1.1 

1.05 

1.4 

1.1 

1.7 

1.4 

1.5 

1.4 

1.4 

1.2 

1.25 

1.35 

1.15 

1.25 

1.6 

1.1 

1.25 

1.35 

1.05 

1.2 

1.35 

1.05 

1.2 

1.9 

1.0 

1.2 

1.4 

1.0 

1.35 

June. 


1.3 
1.25 
64.8 
2.4 
2.1 
1.9 
1.8 
1.65 
1.5 
1.9 
1.5 
1.5 
1.4 
1.4 
1.5 
1.5 
1.5 
1.6 
1.7 
1.7 
1.6 
1.5 
1.4 
1.4 
8.3 
2.15 
1.9 
1.7 
2.3 
2.2 


July.     Aug 


6.5 
7.6 
4.8 
8.6 
2.7 
<?10.4 
6.6 
4.4 
4.8 
4.0 
3.4 
3.1 
2.9 
1.7 
1.5 
1.35 
1.2 
1.1 
1.7 
2.3 
2.9 
2.8 
3.0 
2.5 
2.1 
1.9 
1.9 
1.85 
1.8 
1.7 
2.0 


1.9 

1.8 

1.7 

2.0 

2.0 

1.9 

2.1 

1.7 

1.6 

1.6 

1.55 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.6 

2.6 

2.2 

2.0 

2.2 

2.45 

2.15 

1.9 

1.8 

1.76 

1.7 

1.6 

1.55 

1.5 


Sept. 

1.45 

1.4 

1.4 

1.4 

1.85 

1.85 

1.35 

1.3 

1.3 

1.26 

1.25 

1.2 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0  ■ 

1.0 

1.0 

1.05 

1.1 

1.05 

1.0 

1.0 

1.0 

2.0 

1.5 

1.9 

1.6 


Oct. 

3.0 

2.0 

1.6 

1.55 

1.5 

1.4 

1.45 

1.35 

1.3 

1.25 

1.25 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 


Nov. 

1.2 
1.15 
1.15 
1.16 
1.15 
1.15 
1.15 
1.1 
1.1 
1.1 
1.1 
1.06 
1.05 
1.1 
1.1 
1.1 
1.05 
1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
.96 
.95 
.95 


Dec. 


0.95 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.15 

1.1. 

1.1 

1.1 

1.06 

1.05 

1.06 

1.0 

1.0 

1.0 

1.05 

1.05 

1.1 

1.05 

1.0 

1.0 

1.0 

(«) 


a  River  frozen  January  1  to  February  22;  also  December  27-31. 
ft  At  6  a.  m.  gage  read  7.0.  c  At  9  a.  m.  gage  read  11.0. 

At  2  p.  m.  gage  read  4.8.  At  2  p.  m.  gage  read   9.8. 
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Mean  daily  gage  height,  in  feel,  of  Republican  River  (South  Fork)  near  Benkelman,  Sebr., 

for  1904. 


Day. 

Jan.  a 

Feb. 

1 

1.30 
1.50 
1.40 
1.30 
1.80 
1.40 
1.40 
1.40 
1.40 
1.40 
1.55 
1.60 
1.40 
1.30 
1.40 
1.40 
1.45 
1.50 
1.40 
1.60 
1.40 
1.40 
1.36 

2 

I 

•<.  ............. 

3 

4 

5 

6.. 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 ■ . . 

1.40 

28 

29 

1.40 

SO 

31 

. 

Mar. 


1.35 
1.40 
1.30 
1.40 
1.55 
l.nO 
1.35 
1.40 
1.40 
1.40 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.25 
1.30 
1.20 
1.25 
1.35 
1.30 
1.25 
1.25 


Apr. 


May. 

June. 

1.50 

1.60 

1.56 

1.55 

1.50 

1.60 

1.50 

1.40 

1.70 

1.60 

1.60 

1.65 

1.50 

1.50 

1.50 

1.46 

1.40 

1.60 

1.45 

1.75 

1.40 

2.15 

1.35 

1.80 

1.40 

1.80 

1.40 

1.80 

1.40 

1.80 

1.40 

1.60 

1.40 

1.80 

1.40 

1.80 

1.40 

2.30 

1.30 

1.30 

1.40 

1.50 

1.50 

1.55 

1.50 

1.70 

2.00 

2.00 

1.70 

1.45 

1.60 

1.45 

1.80 

1.40 

1.60 

1.40 

1.50 

1.30 

1.50 

1.30 

1.45 

July, 


1.85 
1.40 
1.50 
1.55 
1.40 
1.50 
1.30 


1.60 

1.55 

1.50 

1.20 

1.30 

1.30 

1.10 

1.10 

1.05 

1.00 

1.05 

1.10 

.90 

.90 

.90 

1.10 

1.10 

1.00 

.80 

.80 

.80 

.85 

.85 


Aug. 


1.00 
1.50 
1.00 
1.20 
1.10 


1.00 
1.60 
1.40 
1.30 
1.10 
1.10 
1.10 
1.10 
1.10 
1.06 
1.10 
1.10 
1.00 


1.16 
1.10 
1.06 
1.06 
1.06 
1.06 
1.06 
1.05 
1.06 
1.05 


a  River  partially  frozen  during  January. 

t>No  obsefvations  at  gage  January  24  to  February  27. 

tflce. 
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yfrau  daily  discharge,  in  ieeond-feetf  of  Republican  River  (South  Fork)  near  Benkdman, 

Nefn-./for  1904,  <^ 


.  Day. 

Mar. 

Apr. 

May. 

June. 

July. 

57 

66 

89 

102 

66 

89 

47 

81 

115 

102 

89 

31 

47 

47 

19 

19 

15 

11 

15 

11 

6 

6 

6 

19 

19 

19 

5 

5 

5 

6 

6 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

57 
66 
47 
66 
102 
89 
67 
89 
66 
66 
47 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
47 
39 
47 
31 
39 
67 
47 
30 
39 

31 

26 

81 

31 

•  31 

31 

11 

11 

11 

16 

19 

19 

15 

11 

8 

11 

8 

6 

8 

8 

8 

15 

11 

21 

81 

31 

47 

31 

31 

66 

89 

102 

89 

89 

145 

89 

89 

89 

66 

78 

66 

57 

66 

66 

66 

66 

66 

66 

66 

47 

66 

89 

89 

265 

145 

115 

178 

116 

89 

80 

78 

89 

102 

115 

66 

115 

102 

89 

78 

115 

161 

323 

178 

178 

178 

178 

116 

178 

178 

397 

47 

89 

102 

145 

265 

78 

78 

66 

66 

47 

47 

11 
89 
11 
31 
19 
16 
14 
11 
89 
66 
47 
19 
19 
19 
19 
19 
15 
19 
19 
11 
18 
25 
19 
15 
15 
15 
15 
16 
15 
15 
16 

16 

16 

16 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

6 

5 

5 

5 

6 

5 

5 

11 

11 

11 

29 

47 

47 

47 
39 
89 
47 
47 
39 
47 
66 
47 
66 
66 
47 
47 
39 
39 
39 
31 
78 
115 
115 
89 
66 
66 
66 
39 
•  47 
39 
66 
66 
78 
66 

66 
66 
66 
66 
66 
66 
66 
67 
52 
47 
66 
66 
66 
66 
57 
67 
66 
67 
57 
57 
57 
66 
47 
67 
67 
57 
57 
64 
50 
47 

31 

'1 

31 

3 

31 

• 

4 •.. 

5 

6 

7 

s 

32 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

25 

27 

28 

29 

30 

••■••••• 

31 :. 

a  The  daily  dificharge  was  obtained  indirectly  according  to  the  method  outlined  in  the  Nineteenth 
Ann.  Kept.  U.  8.  Geol.  Survey,  pt.  4, 1899,  p.  823  et  seq. 
Discharge  interpolated  for  days  when  the  gage  was  not  observed. 
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Mean  daily  gage  height,  infeety  of  Republican  River  (South  Fork)  near  Benkelman,  j\>6r., 

for  1904^ 


Day. 

Jan.d 

Feb. 

■ 

Mar. 

1 

1.30 
1.50 
1.40 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.55 
1.60 
1.40 
1.30 
1.40 
1.40 
1.45 
1.60 
1.40 
1.60 
1.40 
1.40 
1.35 

1.85 
1.40 
1.30 
1.40 
1.55 
l.fiO 
1.85 
1.40 
1.40 
1.40 
1.30 
1.40 
1.40 
1.40 
1.40 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1.40 

17 

1.40 
1.40 
1.40 
1.40 
1,40 
1.40 
1.30 
1.25 
1.30 
1.20 
1.25 
1.35 
1.30 
1.26 
1.25 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1.40 
1.40 

28 

29 

30 

31 

a  River  partially  frozen  during  January. 

6  No  observations  at  gage  January  24  to  February  27. 

«Ice. 
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Mtan  daily  di»eharge^  in  second-feet ^  of  Republican  Riirr  {South  Fork)  near  Benkelmanj 

Nehr,/for  1904.  ^^ 


.    Day. 

Mar. 

Apr. 

May. 

June. 

'  July. 

67 

66 

89 

102 

66 

89 

47 

81 

115 

102 

89 

31 

47 

47 

19 

19 

15 

11 

16 

11 

6 

6 

6 

19 
19 
19 
5 
6 
5 
6 
6 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

57 
66 
47 
66 
102 
89 
57 
89 
66 
66 
47 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
47 
39 
47 
31 
39 
57 
47 
39 
89 

.31 

26 

31 

31 

•  31 

31 

11 

11 

11 

16 

19 

19 

16 

11 

8 

11 

8 

6 

8 

8 

8 

15 

11 

21 

31 

31 

47 

31 

81 

66 

89 

102 

89 

89 

145 

89 

89 

89 

66 

78 

66 

67 

66 

66 

66 

66 

66 

66 

66 

47 

66 

89 

89 

256 

146 

116 

178 

115 

89 

89 

78 

89 

102 

115 

66 

116 

102 

89 

78 

115 

161 

328 

178 

178 

178 

178 

115 

178 

178 

397 

47 

89 

102 

145 

265 

78 

78 

66 

66 

47 

47 

11 
89 
11 
31 
19 
16 
14 
11 
89 
66 
47 
19 
19 
19 
19 
19 
15 
19 
19 
11 
18 
25 
19 
15 
15 
15 
15 
15 
16 
15 
16 

16 

16 

16 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

U 

5 

5 

5 

5 

6 

6 

5 

11 

11 

11 

29 

47 

47 

47 
39 
39 
47 
47 
39 
47 
66 
47 
66 
66 
47 
47 
39 
39 
39 
31 
73 
115 
116 
89 
66 
66 
66 
39 
47 
39 
66 
66 
78 
66 

66 
66 
66 
66 
66 
66 
66 
67 
62 
47 
66 
66 
66 
66 
57 
67 
66 
67 
57 
57 
57 
66 
47 
67 
67 
57 
57 
64 
60 
47 

31 

2 

31 

3 

31 

4 .".. 

5 

6 

t ^ 

H 

82 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

25 

27 

a 

29 



30 

31 :. 

1 

a  The  daily  dlnchanre  was  obtained  indirectly  according  to  the  method  outlined  in  the  Nineteenth 
Ann.  Kept.  U.  S.  Qeol.  Survey,  pt.  4, 1899,  p.  323  et  Heq. 
Discharge  interpolated  for  daye  when  the  gage  waa  not  obaerved. 
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8THEAM  MEASUBEMENTS   IN   1904,  PART   VIU. 
BLUE  RIVEB  NEAB  MANHATTAN,  KAN8. 


[yo.  in. 


The  gaging  station,  established  April  12,  1895,  by  A.  P.  Davis,  is 
at  the  county  bridge  4  miles  north  of  Manhattan.  The  low-water 
gage  is  a  chain  gage  on  the  hand  railing  of  the  bridge  on  the  east  side 
and  south  end  of  the  bridge.  It  reads  from  zero  to  14  feet  from  a 
scale  spiked  to  the  hand  railing.  The  second  section  is  an  oak  rod 
bolted  to  the  north  face  of  the  south  pier,  and  reads  from  11.3  to  17 
feet.  The  third  section  is  a  similar  rod,  graduated  from  17  to  30  feet^ 
bolted  to  the  south  side  of  the  same  pier.  The  gage  is  read  once  each 
day  by  J.  M.  Deckert.  Discharge  measurements  are  made  from  the 
bridge,  which  spans  the  entire  channel  at  ordinary  stages.  The  ini- 
tial point  for  soundings  is  at  the  south  end  of  the  bridge.  The  chan- 
nel is  straight  for  200  feet  above  and  below  the  station,  and  has  a 
width  of  225  feet  at  ordinary  stages.  Both  banks  are  subject  to  over- 
flow during  high  floods,  the  left  bank  being  the  lower  of  the  two. 
The  bed  of  the  stream  is  composed  of  sand,  clay,  and  silt,  free  from 
vegetation,  and  slightly  shifting.  The  current  is  sluggish  at  low,  and 
swift  at  high  stages.  There  is  but  one  channel  at  low  stages  and  Ave 
or  more  during  very  high  floods.  Bench  mark  No.  1  is  a  croy=^  cut  in 
the  capstone  of  the  south  bridge  pier  immediately  above  the  upper 
gage,  and  is  32.14  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
cross  near  the  top  of  the  second  stone  from  the  ground  in  the  north- 
west cornet  of  the  south  abutment.  Its  elevation  is  27.32  feet  above 
the  zero  of  the  gage. 

The  obsei*vations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrc^grapher. 

Discharge  measurements  of  Blue  River  near  Manhattarit  Kans,,  in  1904^ 


Date. 


Hydro^rapber. 


March  16 
April  27 . 


W.  G.  Rusaell  . . . 

do... 

June  6 '  M.  C.  Hinderlider 

November  6  ..J  W.  G.  Riissell  . .. 


Width. 

Area  of 
section. 

Mcun 
velocity. 

G»«re 
heigiiL 

Feel. 

8q,feeL 

fT.;xr  sec 

FteL 

204 

617 

1.95 

5.15 

234 

4,07fi 

4.  ;i3 

18.15 

270 

2,  101 

4.  21 

13.46 

204 

488 

1.88 

6. '15 

DLt- 

1.008 

17,6.50 
10,120 

t>91 
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Mean  daih/  gage  height^  in  feet^  of  Blut'  Nicer  near  Manhattan^  Kans.y  for  1904. 


Day. 


1. 

•> 

3. 
1. 


s. 

9. 

11. 
VI. 

vx. 

14. 
l.i. 

17. 

1>. 

U». 

•20. 

•Jl. 
-►> 


21. 

■J'>. 

.:< . 

;a). 
31. 


in.« 

Feb. 

Mar. 

Apr. 

• 
May. 

June. 

July. 

A  UK. 

Sept. 

(Vt. 

Nov. 

5.4 

6.0 

5.2 

5.7 

10.0 

10.9 

14.6 

7.1 

6.6 

5.5 

5.6 

6.3 

5.9 

5.3 

6.2 

9.2 

10.0 

10.4 

7.0 

6.1 

5.5 

5  5 

6.2 

5.6 

5.3 

5.8 

8.7 

11.5 

9.1 

6.9 

5.9 

8.3 

5.5 

6.3 

5.6 

5.2 

5.7 

8.2 

12.5 

10.6 

6. 8 

6.0 

7.3 

6.4 

6.4 

5.6 

5.0 

5.6 

7.0 

17.0 

12.6 

6.8 

5.8 

6.7 

5.5 

6.1 

5.8 

5.2 

5.4 

7.9 

13.6 

22.8 

6.6 

5.7 

6.4 

5.5 

6.0 

5.8 

5.2 

5.5 

11.5 

11.0 

18.9 

6.6 

5,6 

6.2 

6.5 

5.9 

7.3 

5.1 

5.5 

10.3 

8.9 

17.9 

6. 5 

5.6 

6.0 

6.4 

6.2 

^9.0 

5.1 

5.6 

13.5 

8.2 

16.0 

6.4 

5.6 

5.9 

5.5 

6.0 

8.2 

5. 2 

5.7 

13.3 

8.0 

11.8 

6.4 

5. 5 

5.8 

5.4 

ri.6 

8.0 

5.1 

5.9 

9.9 

10.4 

13.4 

6.  1 

5. 5 

5.9 

5.4 

f>.3 

7.9 

5.1 

6.4 

8.6 

8.8 

12.4 

6.3 

5.5 

5.7 

5.5 

5. 6 

7.9 

5.2 

7.0 

8.2 

11.3 

12.7 

6.2 

5.7 

5.6 

5.5 

.'>.5 

7.5 

5.3 

6.6 

8.4 

9.8 

11.4 

6.2 

5.S 

5.6 

6.5 

5.2 

6.9 

5.1 

6.0 

8.4 

10.6 

10.5 

6.1 

6.2 

5.6 

6.6 

5.4 

6.8 

5.1 

5.7 

7.9 

13.9 

9.8 

6.1 

6.0 

5.5 

6.4 

5.3 

6.6 

5.2 

5. 5 

7.8 

11. 2 

9.5 

6.0 

5.7 

5.5 

5.5 

5.2 

6.9 

5.2 

5. 5 

8.5 

11.2 

9.2 

6.0 

5.6 

5.6 

6.6 

5.3 

7.0 

5.2 

5.4 

8.4 

10.9 

8.8 

6.0 

5.9 

6.1 

5.5  ! 

5.4 

7.0 

6.3 

5.7 

8.0 

10.0 

8.7 

6.3 

6.0 

6.5 

5.5 

5.5 

6.8 

5.3 

5.6 

7.6 

8.9 

11.9 

6.8 

5.8 

7.3 

6.4 

4.9 

6.8 

5.4 

5.6 

7.3 

8.4 

9.4 

7.3 

5.7 

6.3 

6.4 

6.3 

6.8 

5.5 

6.2 

7.2 

8.4 

10.8 

6.5 

5.6 

5.9 

5.4 

6.9 

6.7 

5.6 

11.6 

7.0 

8.3 

10.4 

6.3 

5.6 

5.7 

5.4 

6.0 

<-5.5 

5.7 

14.5 

6.9 

15.2 

9.6 

6.0 

5.5 

5.6 

6.4 

5.8 

5.2 

7.8 

17.3 

7.0 

15.1 

8.7 

5.9 

5.6 

5.5 

5.4 

6.0 

5.2 

6.6 

18.2 

7.0 

12.5 

8.3 

5.8 

5.6 

5.5 

5.4 

6.6 

5.2 

5.8 

18.0 

7.5 

11.9 

7.9 

5.8 

5.5 

5.6 

5.4 

6.3 

5.2 

5.6 

15.0 

18.0 

10.1 

7.6 

5.8 

5.5 

5.6 

6.2 

5.3 

11.4 

13.1 

15.6 

7.4 

5.6 

5.6 

5.5 

6.4 

6.1 

5.2 

12.0 

7.3 

5.9 

5.5 



ealei 

'  portioi 

Q  of  Jac 

luary  ai 

ad  Febi 

'uary:  « 

ilso  DcK 

:t'mber 

27  to  31 

.    Uage 

read  to 

Dec. 

5.3 
5.4 
5.4 
6.4 
5.3 
6.4 
6.4 
6.3 
5.4 
5.4 
5.4 
5.4 
5.4 
5.2 
5.3 
5. 5 
6.0 
5.7 
6.1 
5.4 
5.2 
6.5 
5.4 
6.6 
6.2 
5.2 
"5.0 
a4.9 
«5.6 
a. 5. 8 
a  5. 7 

water 


.surfafe  in  hole  cut  in  ice. 
/'Ice  jam. 
<:■  River  clear  of  ice. 
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[bo.  m. 


Rating  table  for  Blue  River  near  Manhattan^  Kans,,from  January  1  to  December  SI,  1904. 


Gage 
height. 

Discharge. 

height. 

Dischaige. 

Gage 
height 

1 
Dischaige.  ' 

Gage 
height 

Dischsifcie. 

Feei. 

Second-fed. 

Feet. 

Second-feet. 

FeeL 

Second-feet. 

Feet. 

Seeond-Jett. 

4.60 

680 

6.40 

1,540 

8.20 

2,850 

12.50 

7,910 

4.70 

710 

6.50 

1,600 

8.40 

3,020 

13.00 

8,690 

4.80 

740 

6.60 

1,660 

8.60 

3,190 

13.50 

9,440 

4.90 

770 

6.70 

1,725 

8.80 

3,370 

14.00 

10,200 

5.00 

800 

6.80 

1,790 

9.00 

3,550 

14.50 

10,990 

5.10 

840 

6.90 

1,855 

9.20 

3,740 

15.00 

11,800 

5.20 

880 

7.00 

1,920 

9.40 

3,940 

15.50 

12,640 

5.30 

930 

7.10 

1,990 

9.60 

4,150 

16.00 

13,490 

5.40 

980 

7.20 

2,060 

9.80 

« 4, 370 

16.50 

14,340 

5.60 

1,030 

7.30 

2,130 

10.00 

4,600 

17.00 

15,190 

5.60 

1,080 

7.40 

2,200 

10.20 

4,830 

17.60 

16,010 

5.70 

1,135 

7.50 

2,275 

10.40 

5,070 

18.00 

16,900 

5.80 

1,190 

7.60 

2,350 

10.60 

5, 310 

19.00 

18,720 

5.90 

1,245  ' 

7.70 

2,430 

10.80 

5,560 

20.00 

20j700 

6.00 

1,300 

7.80 

2, 510 

11.00 

5,810 

21.00 

22, 700 

6.10 

1,360 

7.90 

2,595 

11.50 

6,470 

22.00 

24,700 

6.20 

1,420 

8.00 

2,680 

12.00 

7,190 

23.00 

26,750 

6.30 

1,480 

1 

The  above  table  is  applicable  only  for  open-channel  conditions, 
discharge  measurements  made  during  1902  to  1904,  inclusive, 
defined  to  gage  height,  26  feet. 


It  is  based  upon 
It  is  fairly  well 


HINDCRUDER'I 
AM)   HOYT.     J 


KANSAS    RIVER    DRAINAGE    BASIN. 


117 


J^^inuUed  monthly  di9charge  of  Blue  River  near  Manhattan,  Kawt.,  for  1904, 

[Drainage  area,  9,490  square  miles.] 


Mouth. 


January  « . . 
February  «. 

March 

April , 


Diachaqfe  In  second-feet. 


Maximum.     Minimum 


May  

June 

July 

August 

September. 
October  ... 
November . 
Deceml)er  *» 


The  period 


2,510 

17,250 

16,900 

15,190 

26,340 

2,130 

1,600 

2,935 

1,080 

1,360 


800 

980 

1,855 

2,680 

2,130 

1,080 

1,030 

1,030 

980 

770 


Mean. 


Total  In 
aero- feet. 


996 
3,778 
4, 155 
6,337 
6,991 
1,508 
1,160 
1,310 
1,010 

995 


61,240 

224,800 

255,500 

377, 100 

429,900 

92,720 

69,0^ 

80,550 

60,100 

61, 180 


Run-off. 


Second-feet 

per  HQuare 

mile. 


1,712,000 


0.105 
.398 
.438 
.668 
.737 
.159 
.  122 
.138 
.106 
.105 


Depth  in 
inches. 


0. 121 
.444 
.505 
.745 
.850 
.183 
.136 
.159 
.118 
.121 


a  Frozen  during  January  and  Februarv. 

*>  Frozen  December  27-31.    Rating  table  a^vumed  to  apply  correctly. 

MISCELLANEOUS   MEASUREMENTS   IN   KANSAS   RIVER   DRAINAGE   BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Kansas 
River  drainage  basin  in  1J)04: 

Miscellaneous  meagurementn  of  streams  trilMtnrtj  to  Republican  Rirer. 


Date. 


June  4 


Hydrographer. 


Stream. 


J.  C.  Stevens. 


June  :% do 

July  14 J.  A.  Green 

June  28 ' do 

June  29 ' do 

June  30 ■ do 

July  11 do 

July  7 do 

July  7 

June  5 


do 

J.  C.  Stevens. 

July  1 J.  A.  Green.. 

July? i do 

I 
July  6 1 do 

June  30 do 

June  30 ' do 

July? ! do 


Blue  River 

do 

do 

Frenchman  River 

do 

do 

Medicine  creelc 

Millrace 

Naponce 

Republican  Kiver 

do 

do 

Sappa  Creek 

Stinking  Water  Creek , 

do 

Turkey  Creek 


Wymore,  Nebr 

do 

Oak,  Nebr 
Sec.  18,  T.  16.  R.  40 
Champion,  Nebr. . 
Palisade,  Nebr 
Curtis,  Nebr 
Naponce,  Nebr 

do 

Warwick,  Kans 
McCook,  Nebr 
Naponce,  Nebr 
Stamford,  Nebr 
Palisade,  Nebr. 

do 

Naponce,  Nebr 


38 

.9r> 

56 

1.41 

49 

1.29 

11 

.82 
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MERAMKC  RIVER  I>RAINACJE  BASIN. 

Menunec  River  rises  in  Dent  County,  Mo.,  flows  northeast,  and 
enters  the  Mississippi  near  St.  Louis.  This  river  drains  a  rugged, 
hilly,  and  comparatively  thinly'  populated  countr3\  There  are,  how- 
ever, numerous  good  sites  for  dams,  and  the  United  States  (Teologiral 
Survey  is  stud3nng  the  river  in  connection  with  the  possible  water- 
power  developments  and  for  its  possible  use  as  a  future  water  supply 
for  the  city  of  St.  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,619  square  milci?: 
at  Eureka  it  is  8,497  scjuare  miles.  The  drainage  area  above  Dry 
Fork  is  340  square  miles,  while  that  of  Dry  Fork  is  360  sijuare'  mile*. 

MERAMEC    RIVER    NEAR   MERAMEC,  MO. 

This  station  was  established  February  28, 11K)3,  by  I.  W.  McConiiell. 
It  is  lo<-at^d  about  6(H)  feet  below  the  mouth  of  Spring  Bi-aneh  ami 
about  1  mile  from  the  post-road  between  Mei'amec,  Mo.,  and  St. 
James,  Mo.  The  nearest  railroad  station  is  St.  James,  Mo.,  7  miles 
northwest  of  the  stjition.  The  gage  is  a  2  I)}"  6  inch  pine  stick,  In  feet 
long,  graduated  to  feet  and  tenths  by  means  of  brass-headed  nails. 
The  gage  is  driven  into  the  bed  of  the  river  and  is  nailed  at  the  top 
to  a  leaning  tree.  The  gage  is  read  once  each  day  by  V.  C.  Small- 
wood.  The  equipment  by  means  of  which  discharge  measurements 
are  made  consists  of  a  cable,  boat,  and  tagged  wire.  The  initial  ixiint 
for  soundings  has  been  taken  at  the  tree  to  which  the  cable  is  attacheil 
on  the  left  bank.  The  channel  is  straight  for  al)out  3(M)  feet  alwve 
th^.  sUition  and  for  2,000  feet  below.  The  current  velocitv  is  sufli- 
cient  for  accurate  measurement  except  at  low  stages,  when  it  be<*onies 
sluggish.  Both  banks  are  low,  and  at  high  water  the  river  spreads 
over  wide  flats.  The  bed  of  the  stream  is  shifting.  The  In^nch  mark 
is  a  point  on  a  bowlder  on  the  left  bank  at  the  foot  of  the  cliff  near 
the  mouth  of  Spring  Branch.  Its  elevation  is  10.44  feet  alK)ve  the 
zero  of  .the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  K,  Johnson,  jr.,  district  hydrogmpher. 
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Discharge  measuremenUt  of  Meramec  River  near  MerapieCf  Mo,^  in  1904, 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Sq.feet, 
349 
326 
679 

Mean 
velocity. 

January  21 

F.  W.  Hanna 

Feet. 
132 
138 
145 

Ft.  per  sec. 
1.12 
.99 
1.01 

March  8 

do 

April  13 

do 

June  14 

Hanna  and  Murphy 

Julv  27 

F.  W.  Hanna 

Au]^U8t  12 

do 

September  28  . . 

Hanna  and  Johnson 

• 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec-feet. 

3.33 

390 

3.22 

322 

4.05 

«586 

3.10 

ft  281 

2.91 

ft  193 

2.80 

ft  150 

2.90 

ft  185 

a  70  feet  upstream.  f»  Sum  of  both  branches. 

Mean  daily  gage  height ^  in  feet,  of  Meramec  River  near  Meramec,  Mo.,  for  1904- 


Day. 

Jan. 

Feb. 

1 

3.0 
3.0 
2.9 
2.8 
2.8 
2.8 
3.1 
2.9 
2.9 
2.8 
■     2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
3.0 
3.4 
3.5 
3.4 
3.2 
3.1 
3.2 

.Mar. 

Apr. 

....... 

4.05 

4.0 

3.9 

3.8 

3.7 

3.7 

8.6 

3.5 

3.1 

3.0 

3.0 

8.4 

8.0 

6>.5 

6.1 

5.0 

4.9 

4.7 

1 

1  May. 

4.2 
4.2 
4.1 
4.1 
4.2 
4.2 
4.2 
4.1 
4.4 
4.0 
3.9 
3.7 
3.6 
3.6 
3.5 
3.4 
3.3 
3.5 
3.7 
3.7 
3.6 
3.6 
8.5 
3.4 
3.4 
3.3 
3.6 
3.5 
3.4 
3.9 
3.8 

June. 

July. 

4.4 
4.0 
8.8 
3.9 
3.9 
3.8 
3.6 
3.4 
3.4 
3.3 
3.3 
3.3 
3.2 
3.2 
8.1 
3.0 
3.3 
8.2 
3.2 
3.1 
3.1 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

Aug. 

2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.6 

3.5 

8.2 

3.1 

3.1 

3.0 

3.0 

2.9 

2.9 

Sept. 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

Oct. 

8.0 

8.5 

3.4 

3.3 

8.1 

8.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.76 

2.75 

2.75 

Nov. 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

1 

2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
4.0 
4.0 
4.6 
4.0 
6.8 
5.5 
4.8 
4.4 
4.0 
3.4 
3.3 
3.2 
3.1 
.S.0 
3.0 

;    3.4 

3.4 
3.5 
3.3 
3.2 
3.5 
3.5 

8.3 

1 

3.2 
3.1 
3.1 
3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
8.2 
3.2 
3.0 
■  3.0 
3.1 
4.1 
4.1 

3.4 
3.8 
3.4 
3.9 
4.8 
4.2 
3.9 
8.8 
3.5 
3.4 
3.4 
3.2 
3.2 
3.2 
3.2 
3.3 
3.3 
3.4 
3.7 
3.9 
4.5 
4.2 
4.0 
3.3 
3.3 
3.3 
6.1 
7.0 
5.3 
4.9 

'2 

3 

4 

fi 

7 

ti 

i» 

10 

11 

12 

13 

14 

15 

16   

17 

IH 

19 

JO 

21 

y, 

23... 

24 

•2o           

27 

*_»?* 

i9 

30 

31 

1 

Dec. 

2.75 
2.75 
2.75 
2.76 
'2.75 
2.75 
2.75 
2.76 
2.75 
.2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.76 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
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MERAMEO   RIYER  NEAR  EUREKA,   MO. 

This  Station  was  established  August  26,  1903,  by  F.  W.  Hanna.  It 
is  located  at  the  highway  bridge  on  the  road  between  Crescent,  Mo., 
and  Eureka,  Mo.,  about  li  miles  from  Eureka,  2  miles  below  the 
mouth  of  Big  River,  and  2  miles  above  the  'Frisco  Railroad  bridge. 
The  standard  boxed  chain  gage  is  attached  to  the  floor  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  in 
42.46  feet.  The  gage  is  read  once  each  day  by  Rhoda  Hilderbran. 
Discharge  measurements  are  made  from  the  bridge  to  which  the  gagv 
is  attached.  This  is  a  two-span  Pratt  truss  highway  bridge,  with  a 
length  between  abutments  of  460  feet.  The  initial  point  for  sound- 
ings is  the  inner  face  of  the  right  abutment  on  the  upstream  side. 
The  channel  is  straight  for  about  250  feet  above  and  1,000  feet  below 
the  station.  The  current  is  never  sluggish.  The  right  bank  is  high 
and  rocky  and  not  subject  to  overflow.  It  is  wooded  above  the  high- 
water  line.  The  left  bank  is  somewhat  lower  and  is  composed  of  allu- 
vial soil,  and  it  also  is  wooded  above  the  high-water  line.  The  bed  of 
the  stream  is  composed  of  coarse  gravel  and  stones.  There  is  but  one 
channel,  broken  by  the  center  pier  of  the  bridge.  Bench  mark  No.  1 
is  a  notch  cut  into  the  high  rock  cliff  just  below  the  bridge.  It  is  marked 
by  a  painted  cross  and  the  letters  ''  U.  S.  G.  S."  Its  elevation  is  88.26 
feet  above  gage  datum.  Bench  mark  No.  2  is  a  red  mark  on  the  top 
of  the  downstream  guard  rail,  just  above  the  gage  box.  Its  elevation 
is  42.56  feet  above  gage  datum.  Bench  mark  No.  3  is  a  painted  cross, 
surrounded  by  the  letters  ^^  U.  S.  G.  S."  on  the  lower  wing  of  the 
left  abutment.     Its  elevation  is  36.29  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Meramec  Rii^r  near  Eureka^  Mo. ,  in  1904- 


Date. 


January  2S  .. 

March  9 

April  14 

April  28 

April  29 

June  15 

.July  26 

Augusts 

Oi'tolHjr  5 

November  24 


F.  W.  Hanna 

do 

do 

do 

do 

Murphy  and  Hanna... 

K.  VV.  Hanna 

do 

Johnson  and  Hanna... 
F.  W.  Hanna 


width. 

Area  of 
section. 

Mean 
velocity. 

Ftet. 

Sq./eei. 

Ft.per»ec. 

245 

1,309 

1.64 

170 

554 

2.93 

215 

924 

4.01 

444 

8,154 

4.59 

294 

2,389 

4.48 

163 

529 

3.01 

253 

416 

2.38 

142 

364 

2.06 

209 

804 

3.67 

143 

313 

1.89 

tiafe 
height 


Feet. 
7.90 
4.30 
6.20 
24.95 
11.60 
4.37 
3.67 
3.18 


5.7/ 


3.08 


Dis- 
ehaigv. 


Sce.-/€ft. 

o2, 151 

1,621) 

3,703 

37, 470 

10,  700 

1,605 

992 

749 

2,947 

591 


a  Backwater  due  to  ice. 
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Mean  daily  gage  height^  in  feeij  of  Meramec  River  near  Kureka,  Mo,  ^  for  1904. 


Day. 

Jan.a 
3.10 

reb. 

Mar. 

Apr. 

11.70 

12.10 

10.60 

8.70 

7.30 

6.70 

6.40 

6.40 

6.70 

10.60 

8.80 

7.50 

6.70 

6.20 

5.70 

*5.50 

5.20 

5.10 

4.80 

5.00 

5.40 

13.00 

11.40 

14.30 

•20.80 

25.80 

28.70 

23.90 

11. 10 

9.00 

May. 

7.90 
7.30 
6.70 
6.30 
6.60 
6.40 
7.30 
6.90 
6.90 
'6.80 
7.00 
6.40 
5.90 
5.50 
5.20 
5.10 
5.10 
6.00 
5.20 
6.80 
6.40 
5.10 
4.90 
4.70 
4.60 
4.60 
4.50 
4.40 
4.50 
6.20 
9.00 

June. 

9.30 
7.40 
6.70 
10.00 
11.80 
11.20 
9.10 
7.00 
6.10 
5.50 
5.10 
4.80 
4.60 
4.50 
4.40 
4.50 
4.40 
4.90 
9.50 
9.70 
10.80 
8.40 
6.90 
6.10 
5.80 
5.40 
5.10 
7.90 
11.80 
14.30 



July. 

9.20 
9.10 
6.20 
7.60 
8.20 
8.10 
7.90 
8.70 
9.90 
13. '20 
9.40 
8.00 
6.30 
5.50 
8.00 
4.50 
4.60 
4.40 
4.20 
4.10 
4.20 
3.90 
3.80 
3.80 
3.70 
3.70 
3.60 
3.60 
3.50 
3.50 
3.50 

Augr. 

3.60 
3.40 
3.30 
3.40 
4.50 
3.60 
3.50 
3.40 
3.40 
3.30 
3.20 
3.20 
3.10 
3.10 
3.10 
4.70 
4.40 
4.10 
4.20 
6.10 
4.80 
5.70 
4.90 
5.00 
4.90 
4.80 
4.50 
4.30 
4.00 
3.80 
3.70 

Sept. 

Oct. 

4.20 
8.00 
8.10 
6.80 
5.80 
6.30 
6.00 
4.70 
4.60 
4.30 
4.20 
4.00 
4.20 
3.90 
3.80 
3.70 
3.60 
3.60 
3.50 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.10 
3.20 

Nov. 

1 

6.00 
4.40 
4.20 
3.90 
3.80 
8.70 
3.60 
3.50 
3.40 
3.30 
3.30 
3.20 
3.20 
3.30 
6.50 
4.50 
4.50 
4.10 
8.50 
11.20 
9.60 
6.70 
5.40 
4.80 
5.90 
4.70 
7.20 
5.60 
4.80 
4.40 

3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
«.20 
8.10 
3.10 
8.10 
3.10 
3.10 
3.10 

2 

'3.00 

3 

2.90 
2.90 
2.90 

4 

5 

6 

2.80 
2.80 

1.     ...••....-.•• 

8 

2.80 
2.90 
2.90 
2.90 
2.70 
2.70 
2.80 
2.70 
2.80 
2.70 
2.70 
2.60 
2.70 

9 

10 

11 

12 

4.25 
4.00 
4.00 
3.90 
4.40 

13 

14 

1     4.30 

15                

4.60 
4.50 
4.40 
4.70 
4.70 
5.30 
5.20 

16 

17 

18 

19 

au 

21 

65.50   

22 

8.90 
13.90 

!     5.10 

23 

5.20 
6.40 
7.00 

24 

25                   

14.40  ' 

3.00 
3  00 

26 

5.80    !  21.30 

3.00 
3.00 

27 

7.80   

7.90  ' 

35.20 
36.20 

28 

3.00 

29 

33.30 

3.00 

3jJ 

f 

16.90 
9.80 

3.00 

31 

7.80 

Dec. 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.10 
3.10 
3.10 
3.10 
3.00 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.20 
3.10 
3.10 
3.20 
3.10 


a  Ice  conditions  aocertain  daring  January.    Rating  table  applied  an  for  open  channel,  January  1 
to  20. 
{» Backwater  from  ice  January  21  to  30. 
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[NO.  131. 


Rating  tabie  for  Meramec  River  near  h}areka^  Mo.,  from  January  I  to  December  Sl^  2904. 


Gage 
height. 

/-Vrt. 

Dificharge. 
Secowi-Jeet. 

Gage 
height. 

Feet. 

1 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second'feet. 

heSht. 
Feet. 

Discharge. 

1 
1 

Feet. 

Second-fret. 

2.60 

460 

4.40 

1,700 

6.40 

3,810 

10.00 

8,3;« 

2.70 

490 

4.50 

1,790 

6.60 

4,030 

10.50 

9,040 

2.80 

1 

530 

4.60 

1,880 

6.80 

4,250 

11.00 

9,790 

2.90 

580 

4.70 

1,980 

7.00 

4,470  1 

11.50 

10,540 

3.00 

640 

4.80 

2,080 

7.20 

4,710 

12.00 

11.340    ■ 

3.10 

710 

4.90 

2,180 

7.40 

4,950  i 

12.50 

12.190    ; 

3.  20 

780 

5.00 

.    2,280 

7.60 

5,190 

13.00 

13,090    ; 

3.30 

850 

'      5. 10 

2,380  1 

7.80 

5,430 

13.50' 

14,040 

3.40 

920 

1 

,      5.20 

2,490  ' 

8.00 

5,670 

14.00 

15,040    1 

3. 50 

WK) 

1       5.30 

2,600  1 

1 

8.20 

5,920 

15. 00 

17,050 

3.60 

1,060 

5.40 

2,710 

8.40 

•    6,180 

16.00 

19,100 

3.70 

1,130 

i      5. 50 

2,820 

8.60 

6,440 

.     17.00 

21,100    1 

3.80 

1,200 

5.60 

2,930 

8.80 

6,700 

18.00 

23, 100 

3.90 

1,280 

1 

5.70 

3,040 

9.00 

'   6,960 

19.00 
20.00 

25, 100 

4.00 

1,360 

1       5.80 

3, 150  ; 

'              1 

9.20 

7,220 

27, 120 

4.10 

1,440 

5.90 

3,260  , 

9.40 

7,490 

4.20 

1,520 

6.00 

3,370  1 

9.60 

7,770 

4.:^ 

1,610 

'      6. 20 

1 

3,590 

1 

9.80 

8,050 

The  above  table  is  applicable  only  for  o[jen-channel  conditions.  It  i8  basetl  ufNjii 
15  discharge  nieaaiirementH  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heigh  Is  2.8  feet  and  6.2  feet.  Two  flood  nieaHureinents  at  11*.  6  and  25  fi*et  gage 
height,  re8i)ectively,  define  the  curve  above  this  linut.  Above  gage  height  30  feet 
the  rating  curve  is  a  tangent,  the  difference  l)eing  210  j>er  tenth.  The  left  lianic 
overflows  at  tlie  approximate  gage  height  of  22.2  feet.  It  has  been  estimated  that 
the  overflow  at  36.2  feet  gage  height  was  7,000  second-feet  or  50  second-feet  p«er 
tentli  gage  heiglit. 
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Edivuited  monthly  diacharge  of  Meramee  River  near  Eureka^  Mo, ,  for  J904, 

[Drainage  area,  3,497  square  miles.] 


Month. 


Discharge  In  second-feet. 


I 


Run-oiT. 


January  1-20  « 
March  9-31  . . . 

April 

Mav 

w 

June 

July 

August 

September 

Octolier 

November 

Decern  lier 


The  i)eriod 


Maximum. 

710 

68,060 

48,560 

6,960 

15,640 

13, 470 

3,040 

10,090 

5,790 

780 

780 


Minimum. 


Mean. 


Total  in 
acre- feet. 


Second-feet 

per  SQuare 

mile. 


460 

1,280 

2,080 

1,700 

1,700 

990 

710 

780 

710 

640 

mo 


544 

12, 570 

10, 520 

3,294 

5,291 

3,700 

1,412 

2, 455 

1,6(57 

719 

690 


21,580 
573,400 
626,000 
202,500 
314,800 
227, 500 

86,820 
146, 100 
102,500 

42,780 

42,430 

2,  386, 000 


0.156 
3.59 
3.01 
.942 
1.51 
1.06 
.404 
.702 
.477 
.206 
.197 


Depth  hi 
inclies. 


0.116 
3.07 
3.36 
1.09 
1.68 
1.22 
.466 
.783 
.550 
.230 
.227 


a  Backwater  from  ice  January  21  to  31. 
MERAMEC   SPRING  NEAR   MERAMEC,  MO. 

This  stiition  was  established  February  28,  1903,  by  I.  W.  McConnell. 
It  is  located  on  Spring  Branch  500  feet  from  the  spring,  at  a  foot- 
bridge. This  point  is  about  1  mile  from  the. mouth  of  vSpring  Branch 
and  2  miles  above  the  mouth  of  Dr^'  Fork.  The  gage  is  a  2  by  3  inch 
pine  rod  10  feet  long.  It  is  read  once  each  day  by  C.  C.  Smallvvood. 
Discharge  measurements  are  made  from  the  footbridge.  The  initial 
]K)int  for  soundings  is  at  the  tree  at  the  end  of  the  foot-bridge  on  the 
right  bank.  The  channel  is  stmight  for  50  feet  aljove  and  for  500  feet 
below  the  station.  Both  banks  are  of  cla}'  and  gravel  and  are  about  i) 
feet  high.  Thev  will  overflow  onlv  at  unusual  flood  stages.  The  bed 
of  the  streani  is  composed  of  gravel  with  some  bowlders  and  is  clean. 
The  water  is  very  swift,  making  accurate  gage  readings  very  diflicult. 
The  bench  mark  is  located  on  the  left  corner  stone  of  the  breast  wheel 
of  the  tail  race  just  below  the  old  breast  wheel  and  is  designated  by  a 
cross  on  the  top  surface  of  the  stone.  Its  elevation  above  the  zero  of 
the  gage  is  4.H8  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  meatntrementft  of  Meramec  Spring  near  Meramecj  Mo.,  in  1904- 


Date. 


Hydrographer. 


January  27 F.  W.  Hanna 

March  8 i ....  .do 

April  13 1 do 

June  14 Murphy  and  Hanna 

July  27 1  F.  W.  Hanna 

August  12 1 do 

September  28  . .  I  Hanna  and  Johnson 


Width. 


Feel. 
28 
28 
56 
54 
54 
56 
55 


Area  of 
section. 


Sq./eet. 
48 
43 
99 
76 
76 
70 
68 


Mean 
velocity. 


Ft.  per  arc. 
4.02 
4.28 
2.83 
2.26 
1.79 
1.64 
1.57 


Gage 
height. 


fVeL 

0.75 
.65 

1.05 
.60 
.48 
.38 
.37 


Di»^ 
cbai:^. 


Ser.-fffi. 
193 
1H4 

m 

172 
136 
115 
107 


Note. — The  above  measurements  were  made  at  different  sections. 


Mean  daily  gage  h'^ight^  in  feet,  of  Meramec  Spring  near  Meramec ,  Mo.  ^  for  1904. 


Day. 


1. 
2. 
3. 
4. 
5. 
6. 

8. 

9. 
.10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

26. 
27. 
28. 
29. 
30. 
31. 


0.30 

.30 

.30 

.25 

.25 

.25 

.25 

.25 

.25 

.20 

.20 

.20 

.20 

.20 

,20 

.20 

2.00 

2.00 

2.00 

2.00 

1.90 

1.70 

1.50 

1.30 

1.00 

.90 

.80 

.70 

.70 

.60 

.60 


Feb. 

0.60 
.50 
.50 
.40 
.40 
.40 
.70 
.60 
.50 
.50 
.60 
.50 
.50 
.40 
.40 
.40 
.35 
.35 
.30 
.30 
.90 
.90 
.80 
.80 
.80 
.80 
.70 
.60 
.60 


Mar. 

0.60 

.60 

.50 

.50 

.50 

.70 

.70 

.70 

.60 

.60 

.60 

.60 

.60 

.60 

.50 

.50 

.50 

.60 

.60 

.60 

.60 

.70 

.70 

.70 

7.00 

7.05 

5.40 

3.40 

2.80 

1.70 

1.70 


Apr. 

1.70 

1.60 

1.60 

1.50 

1.40 

1.40 

1.60 

1.80 

1.60 

1.40 

1.20 

1.10 

1.0() 

1.00 

.90 

.90 

.80 

1.20 

1.10 

.90 

.90 

.90 

3.40 

3.00 

2.80 

2.40 

2.10 

2.00 

1.90 


May. 

1.50 

1.30 

1.20 

1.10 

1.10 

1.20 

1.20 

1.00 

1.20 

1.10 

1.00 

1.00 

.90 

.90 

.80 

.90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.90 

1.20 

1.00 


June. 

0.90 

.80 

.80 

1.10 

1.40 

i.ao 

1.00 
.90 
.90 
.80 
.80 
.70 
.70 
.60 
.60 
.70 
.80 
.90 
.80 
.90 
.90 
.80 
.80 
.70 
.70 
.90 
1.00 
2.20 
2.00 
1.80 


July. 


1.30 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.80 
.80 
.70 
.70 
.70 
.70 
.60 
.60 
.55 
.80 
.70 
.70 
.70 
.70 
.70 
.70 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 


Aug. 

0.50 
.50 
.50 
.45 
.45 
.46 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.60 
.50 
..50 
.60 
.60 
.60 
.60 
.70 
.60 
.60 
.60 
.50 
.60 
.50 
.50 
.40 


Sept. 


I  1 

Oct.   I  Nov.     Dec. 


0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
40  ' 
.40 
.40  I 
.40  I 
.40 
.40' 
.40  I 
.40  I 
.40  1 
.40  ' 


0.40  ' 
.50  i 
.50 
.40  I 
.40  j 
.40 
.40  ! 
.40 

*  .40  I 
.40, 
.40  I 
.40  I 
.40 
.40  ' 
.40  ' 
.40 
.40 
.40 
.40 
.40 
.85 
.35 
.35 
.35 
.85 
.30 
.30 
.30 
.30 
.20 
.20 


0.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20  I 
.20  I 
.30 
.30  I 
.30  - 
.30  I 
.31)  . 
.30  I 
.30  I 
.30 
.30 
.80 
.30  ' 
.80 

.30 ; 

.30 

.» 

.30' 

.30 


O.SO 
.30 
.30 
.•2S 
.25 
.iS 
.2n 
.ii 
.25 
.25 
.25 
.2-5 
.25 
.25 
.2:') 
.25 
.2^ 
.25 
.25 
.25 
.25 
.25 
.21^ 
.25 
.i5 
.25 

.25 
.25 
.2.5 
.25 
.'25 
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Rating  table  for  Meramec  Spring  near  Meramec^  Mo. ,  from  February  28^  1903 ^  to 

December  Slj  1904- 


Gage 
height 

1 
Discharge- 

1 

Gage 
height. 

1 
Diiwhaige. 

1 

1     Gage 
height. 

Fiiti. 

Discharge. 

height. 
Feei. 

Di.whaige. 
Second-feet. 

F\xt. 

Second-/eeL 

1      Feet. 

iSccond-fcH. 

Sectmd-feet. 

0.30 

94 

j     0.80 

212 

1.60 

494 

!     2.50 

836 

.35 

104 

.85 

227 

'     1.70 

532 

1     2.60 

874 

.40 

114 

,90 

242     i 

1.80 

570 

2.70 

912 

.45 

125 

.95 

258 

1.90 

608 

1     2.80 

950 

.50 

136 

i     1.00 

275 

2.00 

646 

2.90 

988 

1 

j      .55 

148 

1.10 

310 

2.10 

684 

3.00 

1,026 

.60 

160 

1.20 

346 

2.20 

722 

3.10 

1,064 

.65 

172    ' 

1.30 

382 

2.:«) 

7m 

3.20 

1,102 

.70 

185 

1.40 

418 

2.40 

798 

3.30 

1.140 

.      .76 

198 

1.50 

456 

1 

1 

1 

The  above  table  in  applicable  only  for  open-channel  conditions.  It  is  based  upon 
10  dii«chaiip:e  measurements  made  during  1903  and  1904.  It  is  well  define<i  between 
gage  heights  0.30  foot  and  1.75  feet.  The  table  has  been  extended  beyond  these 
limits.  Above  gage  height  1.4  feet  the  rating  curve  is  a  tangent,  the  difference 
being  38  per  tenth. 

Estimated  monthly  dimharge  of  Meramec  Spring  near  MerameCy  Mo. ,  for  1904. 


Discharge  in  Pecoiid-feet. 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

Heptember , 

October 

November 

December 

The  year 


MajEimum.     Minimum. 


Mean. 

236 

150 

454 

473 

273 

273 

194 

135 

114 

109 
86.8 
85.9 


Total  in 
acre-feet. 


215 


14, 510 

8,628 

27,920 

28,140 

16,790 

16,240 

11,930 

8,301 

6,783 

6,702 

5,165 

5,282 


156, 400 
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ARKANSAS  RIVER  DRAINAGK  BA8IN. 

Arkansas  River  rises  in  the  central  part  of  Colorado,  flows  80uth  for 
about  70  miles,  then  east  for  50  miles,  increased  by  many  small  moun- 
tain streams.    At  Canyon  City,  Colo. ,  it  emerges  from  the  Rocky  Moun- 
tain front  and  takes  a  general  easterly  direction  across  the  great  plains 
of  Colorado,  where  most  of  the  water  is  diverted  for  irrigation.     It 
flows  east  across  Kansas  to  the  center  of  the  State,  thence  .^'outheast 
through  Indian  Territory  and  Arkansas  into  Mississippi  River  al>out 
25  miles  north  of  Greenville,  Miss.     Throughout  the  mountainou> 
area  above  Canyon  City  the  discharge  increases,  but  as  soon  as  the  river 
emerges  onto  the  Great  Plains  the  water  is  graduall^^  diverted  by  line> 
of  canals,  so  that  by  the  time  the  Kansas  line  is  reached  the  river  is 
usually   dry   during   the    summer.     Among  its   tributaries,   Neosho 
(called  the  Grand  in  Indian  Territory)  and  Verdigris  rivers  drain 
southeastern  Kansas  and  flow  south  in  nearly  parallel  courses,  joinin<r 
the  Arkansas  about  3  miles  ajmrt,  west  of  Talequah,  Ind.  T.     Walnut 
River  is  a  small  tributary  from  the  north,  flowing  into  the  Arkanssis 
at  Arkansas  Citv,  Kans.     The  North  Fork  of  Canadian  River  rises  in 
the  northeastern  part  of  New  Mexico  and  flows  east  through  Oklahoma 
and  Indian  Territory  into  Canadian  River  about  40  miles  above  iu^ 
mouth. 

ARKANSAS   RIVER   NEAR  CANYON   CITY,  COIX). 

This  station  is  located  at  the  suspension  bridge  at  the  Hot  Sprincrs 
Hotel.     It  is  \\  miles  above  the  Strathmore  Hotel  and  1  mile  afiove 
the  State  penitentiary,  and  a  short  distance   below   the  mouth  of 
Grape  Creek  at  a  point  immediately  below  where  the  river  loaves 
the  mountains.     Observations  at  this  point  were  begun  on  April  17. 
1889,  the  station  being  established  here  by  Robert  Robertson.     The 
record  has  been  maintained  since  that  time,  with  occasional  bi*eaks 
due  to  absence  or  change  of  observer.     The  station  is  of  special 
importance,  being  located  at  the  mouth  of  the  canyon  and  at  a  point 
practically  above  all  of   the  irrigating  ditches  except  the   Canyon 
ditch  (sometimes  called  the  North  Side  ditch)  and  the  South  Can- 
yon ditch  (sometimes  called  the   South  Side  ditch),  both  of  which 
head  above  the  station.     During  the  irrigation  sea.son  each  of  these 
ditches  carries  from  25  to  60  second  feet  of  water  according  to  the 
needs   of   the   irrigators,   and   their   discharge  should   be  added  to 
the  discharge  at  the  station  in  order  to  obtain  the  total  run-off  at 
the  mouth  of  the  canyon.     No  accurate  records  have  been  kept  of  the 
amount  of  water  passing  through  these  canals,  although  miscellane- 
ous measurements  have  been  made   when  measurements  were  made 
at  the  regular  station.     The  estimated   monthly  discharges  of  the 
canyon  do  not  include  water  taken  out  by  these  canals.     This  sit« 
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was  used  in  1888  for  a  gaging  station  b}^  the  State  engineer  of  Colo- 
rado, but  is  favorable  for  obtaining  onl}"  fairly  accurate  measurement. 

The  gage  rod  established  by  Mr.  Robertson  was  of  2  by  6  inch  tim- 
ber, inclined,  and  attached  to  the  crib  of  an  old  bridge  on  the  south  or 
right-hand  side  of  the  river,  almost  directly  in  front  of  the  hotel. 
There  were  two  bench  marks:  No.  1  on  the  top  of  a  log  of  the  crib — 
elevation,  10.01  feet  above  the  datum;  No.  2,  in  the  cleft  of  a  red 
Ijowlder  at  the  foot  of  a  charred  stump  50  feet  downstream  and  on  the 
same  side  of  the  river— elevation,  9.60  feet. 

On  April  13,  1891,  a  third  bench  mark  was  established,  this  being  a 
bedded  rock  40  feet  from  the  north  end  of  the  cable,  toward  Hot 
Springs  Hotel,  and  10  feet  from  the  river  bank.  It  is  marked  "B.  M. 
No.  3,  IT.  S.  G.  S.,''  and  is  15.98  feet  above  the  zero  of  the  gage. 

On  October  4,  1895,  it  was  found  that  the  top  of  the  gage  had  been 
broken  off,  necessitating  its  renewal  for  readings  during  high  water. 
The  channel  was  found  to  be  filled  with  sand  and  gravel  in  front  of 
the  gage,  requiring  considerable  work  in  order  to  make  the  water  flow 
to  the  rod.  It  was  decided,  therefore,  to  put  in  a  new  gage  where  the 
stream  could  not  deposit  material.  A  point  was  chosen  about  100  feet 
below  the  bridge,  on  the  left  bank,  and  a  crib  was  built,  anchored  in 
place  b}^  rocks  and  bolts,  the  lower  end  of  the  gage  being  fa.stened  to 
it.  The  upper  end  of  the  inclined  portion  was  attached  to  a  juniper 
tree.  On  December  27, 1895,  the  station  was  inspected,  and  it  was 
found  that  readings  had  been  made  from  the  old  rod,  which,  at  the 
stage  of  water  prevailing,  recorded  about  0.40  of  a  foot  above  the  new 
rod  on  the  opposite  side  of  the  river.  When  the  water  is  high  and 
extends  with  unbroken  surface  from  bank  to  bank  the  readings  are 
the  same,  but  at  low  water  the  observations  on  the  old  rod  are  mis- 
leading, owing  to  the  accumulation  of  sand  and  gravel  in  front  of  it. 

On  August  26, 1902,  owing  to  the  shifting  of  the  channel,  a  new  rod, 
consisting  of  4  by  4  inch  timber,  was  placed  in  an  inclined  position 
on  the  north  or  left  bank  of  the  river,  at  the  site  of  the  previous  rod, 
just  below  the  north  end  of  the  suspension  bridge.  The  rod  on  this 
date  read  practically  the  same  as  the  old  rod. 

A  new  gage  was  established  September  2,  1903,  by  the  State  engi- 
neer. It  is  located  on  the  right  bank  just  below  the  bridge  and  con- 
sists of  an  inclined  and  a  vertical  section.  The  inclined  section  reads 
from  zero  to  7.3  feet.  The  vertical  section  reads  from  7.3  to  12  feet. 
The  present  observer  is  Dr.  J.  L.  Prentiss. 

The  measurements  were  at  first  made  from  a  car  suspended  from  a 
cable  stretched  across  the  river,  the  bridge  from  which  measurements 
were  originally  made  by  the  State  engineer  having  been  destroyed. 
Later  a  new  suspension  bridge  was  constructed  in  front  of  the  hotel, 
necessitating  the  removal  and  replacement  of  the  gage,  and  subseauent 
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measurements  were  made  from  this  bridge,  which,  having  a  clear  span, 
ojffers  no  obstruction  to  the  current. 

The  initial  point  for  soundings  is  the  first  post  of  the  hand  rail  on 
the  right  bank.  The  channel  is'  straight  for  500  feet  above  and  3()<i 
feet  below  the  station  and  has  a  width  of  about  135  feet.  The  current 
is  very  swift  at  high  water  and  not  too  sluggish  at  low  stages  for 
accurate  measurement.  Both  banks  are  high  and  rocky,  and  are  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  coarse  gravel 
and  small  bowlders.  It  is  not  subject  to  change  except  on  the  right 
bank  near  the  old  gage,  where  a  sand  bar  is  formed  at  times  of  low 
water.  The  bed  is  rough,  but  is  regular  in  shape.  The  bench  mark 
in  present  use  is  a  bedded  bowlder  80  feet  southeast  of  the  south  end 
of  the  suspension  bridge,  near  the  river  bank.  It  is  marked  with  a 
cross  cut  in  the  rock.  Its  elevation  is  16.07  feet  above  the  zero  of  the 
gage.  This  bench  mark  was  checked  December  16,  1903,  and  several 
times  during  1904. 

The  ol)servations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  ineajmrements  of  Arkansas  River  iiear  Oanyati  dUj,  Colo.,  in  1904. 


Date. 


Hydrographer. 


April  1 

April  22 

Mav20 

May21«.. 

June  2f5 ! do 

August  '^ I do 

September  2 do 


R.  I.  Meeker. 

....do 

....do 

....do 


Width. 

Area  of 
Hection. 

1 

Mean 
velocity. 

Fed. 

Sq./eet. 

Ft.  per  tec. 

67 

75 

2.63 

87 

147 

4.24 

95 

225 

5.88 

67 

234 

6.08 

92 

202 

5.53 

88 

155 

4.05 

90 

165 

4.98 

Gage 
height. 


change. 


Feel. 

ScrJM, 

3.50 

197 

4.20 

623 

5.12 

1,322 

5.20 

1,449 

4.90 

1,127 

4.30 

62S 

4.40 

821 

a  Measured  from  Ninth  Street  Bridge. 
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Mean  daily  (fage  height^  infeety  of  Arkansas  Hher  near  Cnnyon  City,  Colo.,  for  1904. 


Day. 


Jan. 


1.. 

2., 

3.. 

4. 

."».. 

6.. 

^ 

/.. 
iS., 
9.. 

10.. 

11.. 

12.. 

13.. 

U. 

i:*. 

16.. 

17.. 

!>>.. 

19.. 

20. 

21.. 

22.. 

23.. 

2i.. 

25.. 

26.. 


2S. 
29. 
30. 
31- 


3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
.3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 


75 
80 
65 
65 
65 
65 
65 
65 
75 
70 
70 
70 
70 
70 
80 
65 
70 
75 
70 
60 
55 
50 
40 
55 
GO 
60 
60 
45 
50 
55 
55 


Feb. 

3.60 
3.70 
3.60 
3. 55 
3.65 
3.65 
3.60 
3.55 
3.50 
3.60 
3.50 
3.70 
3.76 
3.75 
3.75 
3.70 
3.75 
3.80 
3.75 
3.75 
3.75 
3.85 
3.90 
3.85 
3.80 
3.75 
3.65 
3.60 
3.60  ! 


Mar.  Apr. 


3.55 
3.55 
3.50 
3.50 
3. 45 
3.45 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
8.38 
3.92 
4.00 
3.45 
3.40 
3.40 
3.40 
3.50 
3.45 
3.40 
8.35 
3.30 
3.80 
3.30 
3.30 
3.30 
3.30 
3.40 


May.  June.  1  July. 


Aug. 


3.45 
3.50 
3.50 
3.50 
3.55 
3.70 
3.55 
3.50 
3.40 
3.40 
3.45 
3.55 
3.65 
3.70 
4.17 
4.20 
4.20 
4.25 
4.35 
4.30 
4.80 
4.20 
4.10 
4.10 
4.05 
3.55 
3.50 
3.55 
3.60 
8.60 


8.55 

3.90 

4.00 

8.80 

3.70 

8.70 

3.80 

8.95 

4.30 

4.85 

4.80 

4.a5 

4.60 

4.95 

4.95 

4.80 

4.75 

4.65 

4.75 

5.00 

5.15 

5.15 

5.15  I 

5.75 

5.85  ' 

5.35  I 

5,10 

5.15 

5.10 

5.15  ' 

5.65  I 


5.65 
5.65 
5.40 
5.35 
5.15 
4.95 
4.80 
4.85 
5.15 
5.20 
4.95 
5.30 
5.50 
5.50 
5.35 
5.35 
5.25 
5.80 
5.20 
5.30 
5. -25 
5.80 
5.15 
5.20 
4.95 
4.95 
4.90 
4.85 
4.95 
5.20 


Sept. 


5.80 

5.80 

5.20 

5.00 

5.00 

4.90 

4.80 

4.75 

1.65 

4.85  , 

4.85  I 

4.85 

4.85 

4.85 

4.80 

4.70 

4.70  I 

4.70 

4.75  j 

4.70  ' 

4.65  I 

4.60 

4.60 

4.40 

4.50 

4.45 

4.20 

4.20 

4.20 

4.30 

4.30 


4.25 

4.85 

4.40 

4.35 

4.80 

4.85 

4.20 

4.25 

4.20 

4.20 

4.20 

4.30 

4.20 

4.-25 

4.60 

4.15 

4.85 

4.00 

4.25 

8.90 

4.15 

8.80 

4.20 

3.80 

4.20 

8.70 

4.40 

3.70 

4.70 

8.70 

5. 32 

3.70 

5.32 

8.80 

4.60 

3.80 

4.65 

8.80 

4.50 

3.80 

4.80 

3.70 

4.20 

8.75 

4.25 

8.80 

4.20 

8.80 

4.20 

8.75 

4.10 

3.70 

4. 15 

8.70 

4.20 

3.75 

4.80 

3.80 

4.40 

4.90 

4.40 

Oct. 

Nov. 
8.80 

Dec. 

4.70 

8.60 

4.45 

8.80 

8.60 

4.80 

3.80 

8.65 

4.20 

3.78 

8.70 

4.20 

3.71 

3.70 

4.10 

3.70 

8.70 

4.20 

3.70 

8.70 

4.25 

3.70 

8.70 

4.30 

3.70 

8.70 

4.40 

3.70 

8.80 

4.80 

3.75 

8.80 

4.25 

3.80 

3.80 

4.30 

3.70 

8.80 

4.25 

3.70 

3.70 

4.20 

3.70 

3.70 

4.20 

3.70 

8.70 

4.15 

3.70 

3.60 

4.10 

3.70 

3.70 

4.10  , 

3.65 

8.60 

4.05 

3.60 

8.60 

4.10  1 

3.60 

3.65 

4.10 

3.60 

8.70 

4.10 

8.60 

8.70 

4.00  1 

3.60 

8.70 

4.00  ! 

3.60 

3.70 

3.95 

3.60 

3.70 

3.90 

3.60 

8.60 

3.90 

3.60 

3.60 

3.90 

8.60 

3.60 

8.80 

3.60 

3.70 

3.80 

3.70 

Rating  table  for  Arkansas  River  near  Canyon  City,  Colo.,  from  JantMry  to  December  31, 

1904. 


height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
1   height. 

1 

Discharge. 

net. 

Second-/€€t. 

Feet. 

1 
Second-Jcet. 

406 

465 

Feet. 

Second-feet. 

1 

Fea. 

Second-feet. 

3.30 

119 

1     3.90 

4.60 

880 

5.30 

1,490 

,    3.35 

136 

4.00 

4.70 

960 

5.40 

1,590 

1    3.40 

155 

1     4.10 

529 

4.80 

1,040 

5.50 

1 

1,690 

■    3.45 

1 

175 

4.20 

593 

4.90 

1,122 

5.60 

1,795 

3.50 

197 

4.30 

660 

5.00 

1, 210 

5.70 

1,905 

3.60 

243 

4.40 

730 

5.10 

1,300 

5.80 

2,015 

•    3.70 

295 

4.50 

802     1 

5.20 

1,392 

5.90 

2, 125 

3.80 

349 

, 

. 

1 

The  above  table  is  applicable  only  for  ot)en-channel  conditions.     It  is  baaed  upon 
11  discharge  measurements  made  during  1903  and  1904  and  is  well  defined. 
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[NO.  131. 


Etftimated  monthly  discharge  of  Arkanms  River  near  Canyon  City,  (kdo.,  for  1904. 

[Drainage  area,  3,060  square  miles.] 


Month. 


January  . 
Febniary 
March . . . 
April 


Mav 

June 

Julv 

August . . . 
Septemljer 
October  .. 
November 
December 


Discharge  in  second-feet. 


Maximum. 


The  year 


349 

406 

465 

695 

2,070 

1,850 

1,490 

1,510 

1,122 

960 

349 

349 

2,070 


Minimum.       Mean 


155 
197 
119 
155 
220 
1,040 
593 
529 
295 
349 
243 
243 


264 
290 
176 
355 
989 
1,396 
975 
726 
444 
563 
285 
287 


Run-off. 


119 


562 


Total  in 
acre-feet. 

Second-feet 

per  sauare 

mile. 

Depth  lu 
incbf$. 

16,  230 

0.086 

O.UiW 

16,680 

.095 

.  \\X1 

10,820 

.a58 

.067 

21,120 

.116 

.1-J9 

60, 810 

.323 

.  :M'1 

83,070 

.456 

.  'TiW 

59,950 

.319 

.:>H.s 

44,640 

.237 

.  2:."> 

26,420 

.145 

.1H2 

34,620 

.184 

.212 

16,960 

.093 

.104 

17,650 

.094 

.184 

.108 

409,000 

2.50 

ARKANSAS   RIVER    AT  PI'EBLO,    COLO. 

This  station  is  an  important  one,  being  located  near  the  head  of  the 
principal  irrigated  portion  of  the  valley.  Only  one  ditch  of  impor- 
tance is  taken  out  above  it  in  the  Pueblo  district,  although  considerable 
water  is  used  in  the  ditches  in  the  neighborhood  of  Canyon  City,  which 
Ls  in  another  water  district.  It  is  upon  the  gagings  made  at  this  point 
that  the  water  superintendents  and  commissioners  depend  for  distri- 
bution of  water  to  ditc*hes  below. 

The  station  was  established  in  September,  1894,  by  A.  P.  DaviN, 
Originally  there  were  two  gage  rods.  The  main  gage  was  loi'ated  at 
the  Santa  Fe  Avenue  Bridge,  and  consisted  of  a  vertical  6  by  6  inch 
timber  and  a  1  by  6  inch  scale  bolted  to  the  abutment  of  the  Denver 
and  Rio  Grande  Railroad  bridge  on  the  left-hand  side  of  the  river, 
graduated  to  tenths  of  a  foot.  There  was  also  a  short  vertical  rod  for 
extreme  low  water  spiked  to  a  pile  about  20  feet  out  in  the  stream, 
reading  the  same  as  the  main  gage.  The  12-foot  mark  pf  this  gage 
was  opposite  the  top  of  the  large  capstone.  The  rod  at  Victoria 
Avenue  Bridge  consisted  of  inclined  4  by  4  inch  timbers  fastened  to 
posts  set  in  the  right  bank  of  the  stream,  graduated  to  vertical  tenths 
of  a  foot,  the  space  between  the  marks  being  0.242  of  a  foot.  This 
rod  was  placed  in  June,  1895,  for  the  purpose  of  noting  the  change  in 
the  slope  of  the  water  surface.     The  rods  were  read  until  July  10, 
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1898,  when,  on  account  of  the  shifting  of  the  bed  of  the  river,  they 
were  abandoned  and  a  new  gage  was  installed  on  the  east  side  of  the 
Main  Street  Bridge.  From  this  bridge  all  the  discharge  measure- 
ments were  made  until  the  season  of  1902. 

Readings  were,  made  at  Main  Street  Bridge  until  March  3,  190(), 
when,  owing  to  the  scouring  of  the  channel,  it  became  necessary  to 
replace  the  gage  by  one  about  60  feet  below  the  south  end  of  the 
Union  Avenue  Bridge.  This  gage  was  a  2  by  6  inch  vertical  timber, 
bolted,  like  the  former  rod,  to  the  masonry  wall  and  graduated  to  feet 
and  tenths.  On  June  13,  1900,  this  rod  was  connected  with  a  bench 
mark  on  the  coping  at  the  northwest  corner  of  the  Union  Avenue 
Bridge,  which  was  found  to  be  19.79  feet,  above  the  zero  of  the  rod. 
In  March,  1902,  another  rod  exactl}^  similar  to  the  one  last  mentioned 
was  bolted  in  a  vertical  position  to  the  masonry  wall  on  the  right- 
hand  side  of  the  river  about  30  feet  above  the  south  end  of  the  Union 
Avenue  Bridge.  All  gage  heights  up  to  July  14,  1902,  were  taken 
from  the  rod  just  below  the  Union  Avenue  Bridge.  After  July  14, 
1902,  the  readings  were  taken  from  the  rod  above  the  bridge,  the 
graduations  on  the  former  rod  being  too  dim  to  be  read  at  low  water. 
A  difference  of  0.2  of  a  foot  existed  between  the  two  rods  when  the 
new  one  was  set,  the  new  rod  reading  0.2  of  a  foot  higher  than  the 
old  one.  In  all  the  discharge  measurements  made  during  1902  the 
gage  height  was  taken  from  the  new  rod  above  the  Union  Avenue 
Bridge.  The  gage  is  read  twice  each  day  by  W.  A.  Stebbins.  Dis- 
charge measurements  are  made  from  the  Union  Avenue  Bridge,  which 
is  marked  every  10  feet  on  the  downstream  side.  The  initial  point 
for  soundings  is  the  edge  of  the  masonry  retaining  wall  on  the  right 
side  of  the  channel  at  the  southwest  end  of  the  bridge.  The  channel  is 
straight  for  600  feet  above  and  800  feet  below  the  bridge,  has  a  width 
of  150  feet,  and  is  confined  by  high  masonry  walls.  The  bed  is  com- 
posed of  sand  and  gravel,  and  there  is  little  change  in  the  bed  of  the 
channel,  except  that  it  fills  during  low  water  and  scours  out  during 
high  water.  The  flow  of  the  stream  is  rapid,  but  not  too  swift  for 
accurate  measurements. 

A  bench  mark  was  established  March  31,  1904.  It  is  the  surface 
of  the  capstone  of  masonry  wall  to  which  gage  is  bolted  and  directly 
al>ove  rod.     Its  elevation  is  18.13  feet  above  the  zero  of  rod. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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DMiarge  ynewmremaitif  of  Arkiamas  River  at  J^ieblo,  Colo.y  m  I9(J4. 


[no.  131. 


Date. 


Hydrographer. 


February  22  « . .    R.  I.  Meeker. 

March  31  « - do 

April  22  ft do 

May20ft do 

June  246 do 

August  2ft do 

August  2ft (t.  B.  Monk  . 

August  31ft R.  I.  Meeker. 


Width. 


'   Area  of 
I  section. 


89 
70 
125 
149 
154 
155 
155 
144 


Mean 
vclot'ity. 


Sq.feei. 
121 
74 
219 
246 
262 
222 
222 
152 


Ft.  per  sec. 
2.21 
1.76 
3.87 
5.78 
5.25 
4.44 
4.81 
4.25 


'     Ga^e 
t    height. 


FccL 
2.00 
1.70 
2.78 
3.20 
3.30 
2. 92 
2.92 
2.  62 


Di«u 
cbaixc. 


2»i7 
1311 

l,4l''J 

9s:> 

1,067 

04f> 


»  Measured  at  Victoria  Avenue  Bridge. 


^MeaNurcd  at  Main  Street  Bridge. 


Mean  daily  gage  heigftt^  in  feet  y  of  Arkansas  River  at  Pueblo  ^  Colo.,  for  1904. 


Day. 

Apr. 

1 

1.82 

•2 

1.90 

3 

1.82 

4 

1.85 

5 

1.88 

6...: 

1.88 

7 

1.98 

H 

1.88 

9 

1.78 

10 

1.C5 

11 

1.60 

12 

1.65 

13 

1.75 

14 

1.88 

15 

2.18 

16 

2. 55 

17 

2.50 

18 

2.55 

19 

2.50 

20 

2.65 

21 --- 

2.60 

22 

2.60 

23 

2. 52 

24 

2. 52 

25 

2. 50 

26 

2.40 

27 

1.95 

28 

1.90 

29 

1.80 

30 

1.95 

31 

1 

May. 


2.00 
3.55 
4.25 
2.55 
2.20 
2.50 
2.65 
2.75 
2.90 
2.95 
3.05 
2.95 
3.05 
3.10 
3.40 
3.05 
2.95 
2.92 
2.92 
3.35 
3.32 
3.45 
3.28 
3.78 
4.05 
3.75 
3.45 
3.40 
3.20 
3.15 
3.50 


June. 

3.75 
3.85 
3.65 
3.60 
3.05 
3.10 
2.90 
3.45 
4.10 
3.50 
8.20 
3.50 
3.35 
4.05 
4.75 
4.40 
4.00 
3.80 
3.60 
3.40 
4.10 
3.55 
3.60 
3.25 
3. 25 
3. 15 
3. 15 
3.10 
3.05 
3.05 


Aug.    •   Sept. 


3.40 
3.40 
8.10 
3.05 
3.05 
3.a5 
2.80 
3.06 
2.65 
2.85 
"2.90 
2.80 
2.80 
2.75 
2.78 
2.75 
2.70 
2.75 
3. 15 
2.75 

2.a5 

2.81) 
2.85 
4.25 
3.15 
2.55 
2.45 
2.55 
2. 55 
2.55 
2.70 


I 


2.55 
2.95 
2,70 
2.65 
2.50 
2.45 
2.45 
2.80 
2.45 
2.»5 
2.45 
2.45 
2.45 
3.00 
3.60 
2.85 
3.10 
8.55 
3.50 
8.10 
2.70 
2.&5 
2.75 
2.65 
2.75 
2.75 
2.85 
2.70 
2.75 
3.25 
2.85 


2.90 
2.95 

3.  as 

2.65 
2.60 
2.60 
2.75 
2.70 
2.60 
2.45 
2.45 
2.45 
2.35 
2.85 
2.25 
2.25 
2.15 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.26 
2.25 
2. -25 
2.30 
2.30 
2.45 
3.  a') 


Oct. 

3.40 
3.a5 
2.85 
2.85 
2.75 
2.70 
2.65 
2.80 
2.90 
2.80 
2.85 
2.85 
2.85 
2.85 
2.80 
2.75 
2. 75 
2.75 
2.65 
2.65 
2.65 
2.65 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.55 
2.55 
2.50 


Nov. 

2.50 

2.50 

2.45 

2.35 

2.85 

2.35 

2.35 

2.35  I 

2.35 

2.35 

2.a5 

2.85 

2.45 

2.40 

2.35 

2.30 

2.30 

2.  V*  \ 

2.25 

2.35 

2. '25 

2.25 

2.25 

2.25 

2.25 

2.20 

2.20 

2.20 

2,20 

2,20 


I 


2.  J) 
2.2."' 

...  te*' 


•>  -r, 


2.  a." 
•J.  ;i'' 

2.:*' 

2.a' 
1» 
i.  o«» 
2.» 

2.* 

2..TIJ 
•J.  5 

•J  J.* 


alee  Jam  below  station. 
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Rating  table  for  Arkansas  River  at  Pueblo,  Colo,,  from  April  Jf,  to  December  SI,  1904- 


(tage 
ht'iifht. 


Fe€t. 

1.60 

1.65 

1.70 

1.75 

1.80 

1.85 

1.90 

1.95 

2.00 


DitichaiKi'' 


Gage 
height. 


Discharge. 


95 

2.10 

110 

2.20 

130 

2.30 

150 

2.40 

170 

2.50 

190 

2.60 

215 

2.70 

240 

;     2. 80 

265 

;     2.90 

1 

Second-feel.         Feet.      ,  Second-feet 

315 
375 
440 
510 
590 
670 
760 
860 
960 


Gage 
height. 


3.00 
3.10 
3.20 
3.30 
3.40 
3. 50 
3.60 
3.70 
3.80 


1 

Discharge. 

1 

(Jage 
height. 

Seeond-fett. 

Feet. 

1,060 

3.90 

1,170     ' 

4.00 

1,280 

4.10 

1,400 

4.20 

1,520 

4.30 

1,640 

4.40 

1,760 

4.50 

1,890 

4.60 

2,020 

4.70 

Diflcharge. 

Second-feet. 
2,150 
2,280 
2,410 
2,540 
2,680 
2,  820 
2,960 
3,100 
3,240 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  bafie<l  iii>on 
S  (ii.«:c*har^  meaHurementa  made  during  1904  and  one  high-water  mea*iiurenient  ntatle 
in  1903.     It  is  well  defined  l)etween  gage  heights  1.60  feet  and  3.30  feet. 

Estimated  monthly  discharge  of  Arkansas  RU^er  at  Pueblo,  Colo.,  for  1904- 

[Drainage  area,  4,600  Hqtiare  milefl.] 


Month 


The  period 


Run-off. 

Total  in 
acre-feet. 

Second-feet 

per  Hoaare 

mite. 

Depth  in 
inchcH. 

20,830 

0.076 

0.085 

77, 470 

.274 

.316 

101,800 

.372 

.415 

60,010 

.212 

.244 

53,  740 

.190 

.219 

34,390 

.126 

.141 

49,800 

.176 

.203 

27, 130 

.099 

.110 

26, 070 

.092 

.106 

451,200 

o Discharge  estimated  December  29-31,  a.s  river  was  gorged  with  ice. 
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[ho.  ISL 


ARKANSAS  RIVER  NEAR   SYRACUSE,  KANS. 

This  station,  established  August  21,  1902,  by  W.  G.  Bussell,  is 
located  on  the  highway  bridge  1  mile  south  of  Syracuse,  Kans.  The 
gage  is  a  plain  staif  graduated  to  feet  and  tenths,  and  fastened  to  the 
east  pile  of  the  bent  283  feet  south  of  the  north  end  of  the  bridge. 
On  November  12,  1904,  this  gage  was  moved  by  W.  (i .  Kusseil  to  the 
down-stream  pile  of  bent,  158  feet  from  the  initial  point  as  the  water 
had  left  the  gage.  The  initial  point  for  soundings  is  on  the  left  banii. 
The  channel  above  and  below  the  station  is  straight  and  the  water  is 
sluggish.  The  right  bank  is  low  and  liable  to  ovei*flow;  the  left  bank 
is  high,  and  the  bed  of  the  stream  is  sandy  and  shifting.  The  bench 
mark  is  on  the  top  of  the  east  end  of  the  first  sill  at  the  north  end  of 
the  bridge.  Its  elevation  is  11.52  feet  above  the  zero  of  the  gage. 
The  gage  is  read  daily  by  M.  Adaline  Stewart. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  ineamirrmeiitH  of  Arkansas  Rirer  near  Syracuse^  Kans.,  in  1904' 


Date. 


H>*drugnipher. 


May  7 

May  21 

May  22 ' do 

May  23 \ do 


W.  (I.  Russell. 
....do 


May  23 

June  15 

November  12 


.do 
do 
do 


Width. 


232 
57 
524 
581 
575 


85 


Area  of 
flection. 


Sq./eH. 

368 

39 

1,064 

1,643 

1,435 

2,060 

85 


Mean 
velocity. 


Fl.peraec. 
2.33 
.97 
5.25 
4.27 
4.01 
4.51 
2.19 


(lage 
height. 


Frrt. 
3.60 
1.90 
4.70 
5.15 
4.80 
5.50 
1.40 


I      Db- 
ohaiKe. 


858 
38 
5,582 
7,009 
5,750 
9,2yi 

186 
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or  1904. 

Day. 

.Ian. 

2.10 
2.10 
2.10 
2.20 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.50 
2.50 
2.50 
2.50 
2.60 
2.60 
2.60 
2.60 
2.50 
2.40 
2.40 
2.40 
2.80 
2.30 
2.40 
2.40 
1    2.60 
'     2.40 
2.40 
2.40 

Feb. 

2.40 
2.40 
2.40 
2.40 

•2.40 
2.60 
2.50 
2.50 
2.50 
2.60 
2.60 
2.70 
2.70 

\70 
2.60 
2.60 
2.60 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 

Mar. 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.90 

1 

Apr. 

1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.75 

May. 

1.70 
1.80 
1.80 
6.20 
4.50 
3.90 
3.80 
3.60 
3.50 
3.20 
2.50 
2.30 
2.30 
2.30 
2.30 
2.30 
230 
2.90 
1.90 
1.90 

i.a-s 

5.00 
4.95 
4.30 
4.10 
8.80 
3.50 

'  3.45 
3.30 
3.10 

j    3.00 

June. 

3.00 
2.80 
2.60 
2.60 
2,50 
2.50 
3.10 
3.40 
3.40 
6.15 
6.00 
6.00 
5.60 
6.20 
5.50 
4.50 
4.20 
4.00 
3.70 
3.60 
3.50 
5.75 
5.00 
3.80 
3.60 
3.40 
3.40 
1    3.20 
8.20 
3.00 

July. 

2.90 
2.80 
2.70 
2.70 
2.80 
3.50 
3.50 
3.10 
3.40 
3.80 
3.80 
4.60 
3.80 
3.50 
3.30 
2.80 
2.80 
2.80 
2.  CO 
2.60 
2.60 
2.40 
~  2.80 
2.80 
2.80 
3.90 
3.90 
3.90 
3.40 
3.10 
2.80 

Aug. 

3.75 

4.65 

4.40 

3.50 

3.40  ! 

3.20 

4.15  i 

4.30  1 

4.10  ' 

3.50 

2.90 

3.10  i 

3.40 

3.40 

3.30  ' 

8.20  , 

8.20 

8.00 

5.75 

6.25 

4.60 

3.50 

3.30 

3.20 

3.10 

2.90 

2.80 

2.90 

2.70 

2.90 

2.70 

1 
Sept. 

2.90  ! 

3.10 

3.00 

4.50 

4.00 

3.60 

3. 10 

2.90 

2.80 

2.70  1 

2.50 

2.50 

2.40 

2.40 

2.40 

2.30 

2.30 

2.30 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10- 

2.10 

2.10 

2.10 

2.10 

2.20 

2.30 

Oct. 

6.75  ' 

7.00 

6.70  I 

4.70  1 

3.80 

3.70 

3.70 

8.50  , 

3.50 

3.60 

3.40 

3.40 

3.40 

3.40 

3.40 

3.30 

3.30 

3.90 

3.10 

3.10 

3.10 

3.00 

3.00 

3.00 

2.F0 

2.80 

2.70 

2.70 

2.50 

2.50 

2.50 

Nov.  1 

2.40  ' 
2.20 

2.20    ; 

2.10 

2.00  ' 

1.80  ' 

1.70 

1.60  . 

1.60 

1.60 

1.60 

1.40 

1.40 

1.80 

1.30 

1.30 

1.30 

l.EO 

1.30 

1.30 

1.30 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

Dec. 

1 

1.20 

o 

1.20 

3 

1.20 

4 

1.20 

o 

1.20 

6 

1.20 

0» 

1.20 

8 

9 

1.40 
1.40 

10. 

11 

1.80 
1.90 

12 

1.80 

13 

1.50 

U 

1.40 

In 

2.60 

16 

17 

IS 

2.50 
2.50 
2.30 

19 

2.00 

•JO 

1.50 

21 

1.50 

■h> 

l.f,0 

23 

1.60 

24 

1.60 

25 

1.60 

•26 

27 

•28 

29 

30 

1.50 
1.30 
1.30 
1.30 
1.20 

81 

1.20 

ARKANSAS   RIYER  NEAR  DODGE,  KANS. 

This  station  was  established  November  28,  1902,  by  W.  G.  Russell, 
and  is  located  one-fourth  mile  south  of  Dodge,  on  the  highway  bridge. 
The  gage  is  a  plain  staff  graduated  to  feet  and  tenths  and  nailed  to 
the  upstream  pile  of  the  twelfth  bent  at  the  north  end  of  the  bridge. 
After  the  flood  of  October  1-3,  1904,  the  water  left  this  gage  and  it 
was  moved  to  the  upstream  pile  of  a  bent  337  feet  from  the  north  end 
of  the  bridge  and  tested  with  a  Wye  level  October  19, 1904,  and  found 
correct.  The  initial  point  for  soundings  is  on  the  left  bank.  The 
channel  both  above  and  below  the  station  is  straight  for  about  100 
feet.  Both  banks  are  low  and  liable  to  overflow.  The  bed  of  the 
stream  is  sandy  and  shifting.  The  gage  is  read  once  each  day  by 
Alexander  Alter.  Bench  mark  No.  1  is  the  top  of  the  east  end  of  the 
cap  at  the  north  end  of  the  bridge;  elevation  100,00  feet.  Bench 
mark  No.  2  is  the  top  of  the  east  end  of  the  cap  at  the  abutment  of 
the  south  end  of  the  bridge;  elevation,  100.27  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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[no.  ISL 


Discharge  measurements  of  Arkansas  River  near  Dodge^  Kans.,  in  1904. 


Date. 


March  26 

May  5 

Mav  6 

May  24 

Mav  24 

May  25 

June  14 

June  14 

August  20  . . . 
August  21  . . . 
August  22  . . . 
August  23  . . . 
Septemlier  22 

October  2 

October  19... 
November  10 


Hydrographer. 


W.  G.  Russell 
do 


.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Width. 


Feet. 

16 
425 
415 
415 
426 
416 
556 
558 
185 
433 
465 
430 

87 


335 


Area  of 
section. 


Sq.  fed. 

4 

826 

699 

750 

905 

792 

1,165 

1,864 

78 

662 

982 

625 

27 

2,918 

371 

193 


Mean 
velocity. 


Gage 
height. 


r>i9- 


Ft.  per  sec. 

Feet. 

.Vr.-/rtt 

1.00 

1.00 

4 

3.77 

3.10 

3,110 

2.78 

2.80 

1,JH7 

4.04 

3.a5 

3,031 

3.91 

3.25 

3, 541 

3.11 

3.00 

2,461 

3.36 

3.55 

.3,908 

4.35 

4.60 

8,102 

1.59 

1.65 

124 

3.06 

3.00 

2,029 

3.;^ 

3.30 

3,  ;i23 

2.78 

2.90 

1, 7:^ 

.85 

1.20 

23 

4.42 

6.25 

12,890 

1.95 

l.iK) 

723 

1.81 

1.30 

3.50 

HIK1>CBtTDini~| 
AXD  HOYT.    J 


ARKANSAS  MVfiR  DftAlNAGB  SASIK. 
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Mean  daily  gage  heighty  infect,  of  Arkaman  River  near  Dodge,  Ka7is.,for  1904. 


Day. 
1 

Jan. 

1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 

Feb. 

l.SO 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
l.SO 
1.30 
1.30 
1.30 
1.30 

Mar. 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1  00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Apr. 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

May. 

1.00 
1.10 
1.40 
1.50 
2. 45 
3.00 
2. 5r) 
2.  "25 
2.a5 
2-00 
1.80 
l.HO 
1.70 
1.70 
1.60 
1.50 
1.50 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 

3.;«) 

2.95 
2.50 
2.15 
1.60 
1.55 
l.HO 
1.70 

Juue. 

2.00 
2.00 
2.00 
1.85 
1.70 
1.60 
1.60 
1.50 
1.50 
1.50 
4.75 
4.50 
4.45 
3.55 
4.20 
3.80 
3.50 
3.10 
2. 75 
2.60 
2.50 
2.55 
4.65 
3.50 
2.90 
2.60 
2.50 
2.25 
2.05 
2.00 

July. 

2.00 
1.95 
1.85 
«1.80 
1.80 
1.70 
1.70 
1.80 
1.90 
1.H5 
l.HO 
2.00 
2.10 
2.00 
2.00 
2.00 
1.85 
1.70 
1.60 
1.60 
1.70 
1.70 
1.60 
1.50 
1.50 
1.50 
1.40 
1.30 
1.55 
2.00 
1.90 

Aug. 

1.80 
1.70 
1.55 
2.40 
2.25 
1.80 
1.65 
1.70 
2. 45 
2.30 
2.00 
1.90 
1.80 
1.80 
1.70 
1.60 
1.50 
1.60 
1.65 
1.55 
3.10 
3.20 
2.80 
2. 55 
2.40 
2.10 
2.00 
1.90 
1.75 
2.05 
1.75 

Sept. 

1.60 
1.60 
1.60 
1.60 
1.70 
l.HO 
1.90 
2.05 
1.95 
1.75 
1.60 
1.60 
1.60 
1.50 
1.50 
1.40 
1.40 
1.80 
1.30 
1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.50 

Oct. 

•  1.50 
6.75 
6.25 
4.50 
3.90 
3.40 
2.85 
2,40 
2.25 
2.20 
2.10 
1.96 
1.85 
2.00 
2.00 
1.95 
1.85 
1.85 
1.90 
1.90 
1.80 
1.65 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

Nov. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.25 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

Deo. 
1.10 

•» 

1.10 

3 

4 

f».. 

1.10 
1.40 
1.50 

ft 

1.45 

m 

1.40 

H     

1.80 

9 

1.30 

10 

1.30 

11 

12 

1.30 
1.30 

13 

1.40 

14 

l.'i 

1.40 
1.40 

16 

1.40 

17 

1.40 

Ih 

1.40 

19 

1.40 

2U 

1.40 

21 

1.40 

•w 

1.40 

23 

1.45 

Jl 

1.50 

ii 

1.50 

Id 

1.50 

27 

1.50 

,5s :.... 

1.50 

•29 

1.50 

:9i 

1.50 

31 

1  50 

188 
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[so.  m. 


Rating  table  for  Arkavsas  River  near   Dodge^  Kans.y  from   January  1  to  SeiA*^u}»ft 

17,  1904.^ 


1 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Dischai^e. 

Gage 
height. 

Fset. 

Feet 

Second-feet. 

Second-feet. 

0.90 

3 

1.90 

375 

2.90 

1.00 

4 

2.00 

490 

3.00 

1.10 

8 

2.10 

615 

3.10 

1.20 

14 

2.20 

760 

3.20 

1.30 

28    1 

2.30 

925 

3.30 

1.40 

40 

2.40 

1,100 

3.40 

1.50 

70 

2.50 

1,285 

,     3.50 

1 

1.60 

115 

2.60 

1,490 

3.60 

1.70 

180 

2.70 

1,710 

3.70 

1.80 

270 

2.80 

1,945 

3.80 

1               1 

Discharge. 


Second-feet. 
2,200 
2,470 
2,750 

3,o:» 

3,330 
3,635 
3,950 
4,275 
4,610 
4,955 


Gage 
height. 


Feel. 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 


Diflchari^e. 

Second-/ftt, 
5,310 
5, 680 
6,060 
6, 450 
6,850 
7,260 
7,680 
8,110 
8, 55(1 


a  Table  not  used  in  making  the  daily  estimates 
to  26. 


on  May  5  and  24,  August  20  and  21,  and  Aufni>«^t  2i 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  base<1  upcm 
discharge  measurements  made  during  1904.  It  is  not  well  defined,  owing  to  the 
shifting  character  of  the  channel. 

Estimated  monthly  discharge  of  Arkansas  River  near  Dodgf,,  Kans.,  for  1904- 


Month. 


January  «. . . 
February . . . 

March 

April 

May  t> 

June 

July 

August  & 

September  ft. 
October  ^  ... 
November^. 
December  «  ft 


The  year 


Discharge  in  second-reet.' 


Maximum. 


28 

40 

14 

8 

3,730 

8,775 

615 

3,035 

550 

14,800 

395 

450 


Minimum. 


Mean. 


8 
14 
4 
3 
4 


I 


12.1 
29.4 
7.10 
3.80 
559 


70  2, 456 

28  271 

70  598 

12  113 

85  1,986 

270  320 

270  393 


14,800 


562 


Total  in 
acre-feet. 


744 
1.691 

4:^7 

34,370 

146,  lOrt 

16,6611 

37,  770 

6,  724 

122,  l(Vi 

19,  (MO 

24, 160 

409,001) 


a  River  frozen  greater  portion  of  January  and  December.    Estimates  made  mme  as  for  open  channel. 
&  Discharge  for  May  5  and  24.  August  20,  21,  and  23  to  26,  September  18  to  December  31,  estiouited 
indirectly. 


rikderudbrI 
and  hoyt.  j 


ARKANSAS  RlVfift  DItAtNAaS  BASIN. 
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ARKANSAS  RIVER  AT  HUTCHINSON,  KAN8. 

This  station  was  established  May  13,  1895,  and  is  located  at  the 
wagon  bridge  at  the  south  end  of  Main  street.  The  gage  consists  of 
a  pine  timber,  2  by  6  inches  by  9  feet,  graduated  to  feet  and  tenths, 
and  fastened  to  the  downstream  pier  of  fourth  set  from  north  end. 
Bench  mark  No.  1  is  the  upper  crosspiece  of  the  pier  guard.  Its  ele- 
vation is  8.35  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is 
the  top  of  the  iron  doorsill  of  the  first  brick  building  next  to  the  river. 
Its  elevation  is  8.12  feet  above  gage  datum.  The  channel  is  straight 
for  some  distance  above  and  below  the  bridge  and  has  a  width  of  1,020 
feet,  broken  by  11  steel  piers.  The  bed  is  sandy  and  very  shiftiog, 
necessitating  frequent  discharge  measurements  and  soundings.  At 
low  water  the  stream  subdivides  into  a  number  of  small  channels. 
Measurements  of  discharge  are  made  from  the  bridge  at  high  water, 
and  at  low  water  they  can  be  made  by  wading.  The  observer  is 
George  E.  Dixon. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Dvtcharge  measurements  of  Arkansas  Rhtr  at  Hnlchinsony  Kans.f  in  1904^ 


Date. 


Hydrographer. 


Width. 


March  25 W.  G.  Russell 

May  9 do 

May  10 do 

May  27 do 


May  27 . . . 
May  28 . . . 
June  16... 
June  17.:. 
August  23. 
August  24. 
August  25. 
Octobers. 
October  4. 


...do 
...do 
...do 
.-.do 
...do 
...do 
...do 
...do 
...do 


October  5 do 


Feet. 
126 
542 
426 
244 
426 
423 
655 
744 
301 
524 
504 
254 


S92 


Area  of 
section. 


Sq.  Jeet. 

44 

653 

454 

110 

477 

374 

1,292 

1,596 

270 

852 

672 

184 

1,838 

2,073 


Mean 
velocity. 


FLperKC. 
1.48 
2.06 
2.44 
2.18 
2.52 
2.49 
3.42 
3.22 
2.04 
2.51 
2.21 
2.04 
4.82 
4.54 


Gage 
height. 

Dif- 
charge. 

FKi. 

Sec.'Jeet, 

1.30 

65 

2.71 

1,344 

2.50 

1,117 

1.70 

240 

2.47 

1,202 

2.36 

923 

3.92 

4,419 

4.32 

5,151 

2.20 

550 

3.12 

2,140 

2.80 

1,488 

1.95 

376 

4.65 

8,867 

4.95 

9,419 

140 
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[no.  131. 


^fean  daily  gage  height,  infeetf  of  Arkansas  River  at  HtUchinsortj  Kans,^  for  1904. 


Day. 


1 

1.20 

2 

1.15 

8 

1.25 

4 

1.25 

5 

1.30 

6 

1.30 

7...* 

1.85 

» 

1.35 

9 

1.35 

10 

1.30 

U 

1.35 

12 

1.35 

13 

1.35 

14 

1.40 

\r^     

1.40 

16 

1.45 

17 

1.45 

18 

1.45 

19 

1.45 

20 

1.40 

21 

1.40 

22 

1.45 

23 

1. 45 

24 

1.45 

25 

1.45 

26 

1.50 

27 

1.50 

28 

1.50 

29 

1.55 

30 

1.50 

31 

1.50 

Jan. 


Feb. 

1.50 
1.50 
1.50 
1.55 
1.55 
1.56 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.65 
1.55 
1.55 
1.55 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.45 
1.45 
1.45 
1.45 
1. 45 
1.45 


Mar. 

1.46 
1.45 
1.45 
1.45 
1.45 
1.46 
1.45 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.35 
1.35 
1.30 
1.40 
1.25 
1.25 
1.25 
1.25 
1.30 
1.40 
1.40 
1.40 
1.32 
1.30 
1.30 


Apr. 

1.30 
1.30 
1.35 
1.86 
1.32 
1.30 
1.35 
1.S5 
1.36 
1.40 
1.40 
1.35 
1.35 
1.35 
1.85 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
l.a5 
1.45 
1.50 
1.55 
1.55 
1.60 
1.50 
1.45 
1.48 


May. 

1.50 

1.50 

1.50 

1.57 

1.67 

1.60 

1.50 

1.76 

Jane.  I  July. 


2.68 

2.45  I 

2.40  i 

2.40  I 

2.15  ' 

2.10 

2.10 

2.1)5 

2.00 

2.00 

2.00 

2.00 

2.00 

1.85 

1.85 

1.80 

1.70 

1.62 

2.67 

2.35 

2.37 

2.30 

2.25 


2.25  I 
2.26 

2.37 ; 

3.26 

3.40 

3.05 

2.65  I 

2.40  j 

2.17  j 

2.10  ' 

2.00 

2.00 

3.20 

4.02 

3.82 

4.15 

4.36 

1.30 

4.00 

3.66 

3.48 

3.36 

3.10 

2.85 

3.60 

4.00 

3.85 

3.46 

3.30 

3.42 


3.30 
3.38 
3.22 
8.38 
3.92 
4.85 
4.68 
4.20 
3.80 
3.40 
2.97 
2.75 
2,70 
2.70 
2.60 
2.60 
2.55 
2.48 
2.48 
2. 45 
2.40 
2.36 
2.30 
2.30 
2.65 
2.60 
2.48 
2.48 
2.45 
2.35 
2.30 


2.25 

2.16 

2.20 

2.25 

2.26 

2.25 

2.18 

2.05 

2.32  , 

2.30 

2.25 

2.20  i 

2.12 

2.45 

2.26 

2.30 

2.30 

2.30 

2.26 

2.28 

2.26 

2.22 

2.20 

2.58 

2.75 

2.58 

2.50 

2.45 

2.35 

2.35 

2.30 


Sept. 

Oct. 
2.02 

Nov. 
2.20 

Dec. 

2.20 

l.» 

2.20 

1.96 

2.15 

l.,** 

2.12 

8.22 

2.15 

1.7n 

2.05 

4.80 

2.10 

1.70 

l.Sb 

8.92 

2.10 

\.(C^ 

1.96 

4.32 

2.10 

l.») 

1.90 

3.90 

2.06 

LCD 

1.90 

3.65 

2.06 

l.iv) 

1.60 

3.50 

2.05 

l.jiO 

1.85 

3.25 

2.00 

I.» 

2.08 

3.00 

2.10 

1.45 

2.10 

2.92 

2.10 

1.40 

1.98 

2.90 

2.  (ft 

1.40 

1.90 

2.80 

2.a5 

1.4fl 

1.80 

2.70 

2.05 

1.40 

1.60 

2.65 

2.05 

1.4.^ 

1.70 

2.66 

2.05 

1.50 

1.66 

2.60 

2.05 

1..W 

1.60 

2.60 

2.00 

l..-^ 

1.50 

2.50 

1.96 

l.ivi 

1.50 

2.50 

1.95 

l.-^i 

1.50 

2.45 

1.90 

1..V, 

1.50 

2.40 

1.90 

1.62 

1.50 

2.40 

1.85 

2,  (JO 

1.60 

2.35 

l.i'O 

2.00 

1.60 

2.30 

1.80 

2.16 

1.50 

2.25 

1.85 

2.00 

1.40 

2.25 

1.85 

2.O0 

1.40 

2.20 

1.85 

2.00 

1.45 

2.20 

1.85 

2.00 

2.20 

2.00 

Rating  table  for  Arkansas  River  at  Hutchinson^  Kans.^  from  January  1   to  Dectmber 

31,  1904. 


Fed. 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


DLscharge. 

Gage 
1    height. 

Fed. 

Discharge. 

Gage 
'  height. 

Discharge. 
Seeorul-fcrt. 

Second-feet. 

Seemid-fret. 

/Vrt. 

50 

'     2.20 

6:i0 

3.20 

2, 340 

65 

.     2.30 

740     i 

3.  30 

2,590 

95 

2.40 

860 

3.40 

2,850    ■ 

135 

2.50 

995 

3.50 

3,120 

180 

2.60 

1, 145 

3.60 

3,400 

230 

2.70 

1,310    ' 

3.70 

3,690 

290 

2.80 

1,490 

3.80 

3,990 

360 

2.90 

1,680 

3.90 

4,310 

440 

3.00 

1,885     , 

4.00 

4,650 

530 

3.10 

2,ia5   , 

1 

1 

4.10. 

5,000 

Oage 
height. 


F^et. 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 


Discharge. 

Serondfrft. 
5,  300 
5, 730 
6,110 
6,500 
6,900 
7,310 
7,730 
8,150 
8,580 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  i**  based  upon 
discharge  inea.siirenientij  made  during  1903  and  1904,  and  is  well  defined. 
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Estimated  mmUhly  discfiarge  of  Arkansag  River  at  IltUchinami,  Kans,tfor  1904. 

[Drainage  area,  34,000  square  miles.] 


Month. 


Diiicharge  in  second-feet. 


Maximum. 


January  .  - . 
February . . 

March 

April 

Mav 

June 

July 

August 

September. 
OcUil)er  ... 
Novenilwr , 
Dei*emV)er  , 


157 

157 

115 

157 

1,277 

5, 920 

7,940 

1,400 

630 

7,730 

630 

485 


Minimum. 


The  year 7,940 


45 
115 

57 

65 
136 
440 
740 
485 

95 
400 
290 

95 


Mean. 

97.3 
140 
89.2 
93.7 
491 
2,663 
2,073 
758 
288 
1,834 
447 
237 


45  !       768 


Total  in 
acre-feet. 


Run-off. 


5,983 

8,053 

5,485 

5,576 

30,190 

158,500 

127,500 

46,610 

17, 140 

112,800 

26,600 

14, 570 


Second-feet 

|)er  Miuare 

mile. 


0.0029 
.0041 
.0026 
.0028 
.014 
.078 

.wn 

.022 

.0085 

.054 

.013 

.0070 


Depth  in 
inches. 


559,000 


.022 


0. 0033 
.0044 
.0030 
.0031 
.016 
.087 
.070 
.025 
.0095 
.062 
.014 
.  0081 

.  305 


ARKANSAS  RIVER  NEAR  ARKANSAS   CITY,  KAN8. 

This  station  was  established  September  23,  1902,  by  W.  G.  JRussell. 
It  is  located  on  Chestnut  Avenue  Bridge,  one-half  mile  west  of 
Arkansas  City,  Kans.  The  gage  is  a  painted  staff  graduated  to  feet 
and  tenths,  spiked  to  the  west  side  of  the  south  pile  of  the  second 
l)ent  on  Chestnut  avenue.  The  bench  mark,  is  the  top  of  the  cap  on 
the  pile  which  carries  the  gage.  Its  deviation  is  17.20  feet  abov-e  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  nail  driven  into  the  south 
pile  of  the  bent  of  the  east  abutment.  Elevation  11.97  feet.  The 
initial  point  for  soundings  is  on  the  left  bank.  The  channel  is  straight 
for  about  200  feet  both  above  and  below  the  station  and  has  a  width 
of  550  feet,  broken  by  36  pile  piers.  Both  banks  are  low  and  liable 
to  overflow.  The  bed  of  the  river  is  sandy  and  shifting.  The  current 
is  moderately  rapid.     The  gage  is  reads  daily  by  A.  E.  Burton. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Discharge  measurements  of  Arkansas  River  near  Arkansca  Ciltfy  Kans,,  in  1904- 


Date. 

Hydrographer. 

Width. 

Area 
eectio 

of 
n. 

7h 

Mean 
velocity. 

Gage 
heiglit. 

March  24 . . . 

a   •    * 

W.  G.  Rufwell 
Russell  and  M 
W.  G.  RuRflell 
Russell  and  ^^ 
W.  G.  Russell 
do 

J 

158 
430 
383 
430 
382 
ft  560 
554 
405 

Sq.fa 

Ft.pcrKC. 
1.55 
2.11 
2.23 
2.06 
2.42 
3.41 
2.85 
3.04 
2.76 
.S.  57 

Ftet. 
3.50 

272 

May  12« 

eyen 

■   *  • 

1,033 

856 

990 

852 

6,930 

4,547 

2,066 

1,873 

11,290 

5.56 
5.56 

h 

2,176 

May  12 

1,909 

Mavl3 

[eyere 

• 

M     V     S 

5.46       ft 
5.45 
13.25  ,    2 

1 

2,(m 

May  13« 

2,066 
13,661) 

June  5 

June 6 

do 

10.70 

1 

2,940 

June  18 

do 

7.67  1 
7.40 

15.20       A 
5.55 
3.80 
7.30  ; 

6,  :?76 

June  19 - 

.....do  

5, 167 

July  10 

July  23 

August  26  . . 
October  6 . . . 

V 

.  C.  Murphy 
lurphy  and  ] 
7,  G.  Ruflsell 

f 

c  2, 287 
288 
198 

0,310 

2,76:^ 

1,104 

...  w 
...  ^ 

RuRselL. 

1,177  ;      2.35 

504         2.19 

1,399         4.33 

...do 

...... 

6,a=)3 

8M 

heii 

1 
stimaU 
a., /or 

a  At  Colorado 
Mean  daUy  gage 

fe  one-half  mile  below.              *  Some  overflow.              c  Flood  e 
^ht,  in  feet,  of  Arkansas  River  near  Arkansas  City,  Kan 

Day. 

Jan. 

8.80 
3.70 
3.70 
8.80 
3.70 
8.70 
3.60 
3.60 
3.40 
8.50 
3.40 
3.80 
8.10 
3.20 
3.30 
3.80 
3.60 
8.70 
3.80 
a70 
8.70 
8.80 
3.80 
3.70 
3.70 
8.60 
3.40 
8.40 
3.40 
3.40 
8.^ 

Feb. 

8.50 
8.60 
8.60 
3.60 
3.60 
8.60 
3.70 
8.70 

Mar. 

8.80 
8.90 
8.90 
3.70 
3.60 
8.70 
3.70 
3.60 

Apr. 

8.80 
8.60 
8.80 
8.90 
8.60 
8.70 
8.70 
8.80 
3,70 
3.70 
8.80 
3.90 
3.90 
3.80 
3.80 
3.70 
3.60 
3.60 
3.70 
3.60 
3.50 
8.50 
3.40 
3.60 
3.90 
5.60 
5.30 
4.80 
4.60 
4.80 

May. 

June. 

July.     Aug. 

Sept. 

8.70 
8.60 
3.40 
8.40 
8.50 
3.60 
8.50 
8.40 
3.40 
8.80 
8.40 
3.40 
8.40 
3.30 

Oct      Nov. 

Dec. 

1 

4.20 
4.10 
4.80 
4.20 
4.80 
4.60 
4.60 
4.70 
4.80 
5.60 
6.20 
5.60 
5.45 
5.10 
4.90 
4.80 
4.90 
4.80 
4-.  70 
4.60 
4.50 
4.90 
5.00 
4.90 
4.70 
4.60 
4.00 
4.20 
5.30 
5.50 
6.  in 

6.20 
8.10 
11.20 
12.90 
18.80 
10.80 
8.90 
8.10 
8.20 
9.10 
7.60 
7.70 
7.60 
7.50 
7.60 
7.80 
7.40 
7.80 
7.40 
7.80 
7.00 
6.60 
6.40 
5.90 
5.80 
6.00 
6.60 
7.20 
7.00 
7.10 

7.00  !    4.80 

6.90      4.70. 

7.50       4.60 

8.70  1    4.40 

9.50  •    4.20 

10.60  1    4.30 

18.30      4.60 

14.20      4.60 

14.95  1    4.50 

15.20  i    4.60 

14.50  '    4.40 

13.80  1    4.20 

12.50  ;    4.00 

11.80  '    4.10 

3.30 
8.80 
8.30 
3.90 
3.30 
7.80 

3.50 
3.40 
8.40 
3.40 
3.80 
3.40 

3.20 

2 

3.  in 

8 

300 

4 ! 

3.(0 

6 

3.(« 

6 

2.90 

7 

6.90       3.40 

2.90 

8 

6.50 
6.20 
5.80 
6.80 
5.10 
4.90 
4.60 
4.40 
4.10 
4.00 
3.80 
3.90 
3.80 
8.80 
3.90 
8.90 
3.80 
3.80 
3.70 
3.60 

8.40 
3.30 
3.30 
3.40 
3.30 
3.60 
3.50 
3.60 
3.50 
3.40 
3.40 
3.90 
3.30 
3.3a 
3.40 
3.40 
3.30 
8.40 
8.80 
8.30 

1* 

9 

3.90      3.60 
8.90  1    8.70 
8.80  '    3.80 
8.70      8.90 
3.70  ,    8.80 
3.80      3.80 
3.90      8.70 
3.80      3.70 
3. 80       3. 70 

2,90 

10 

3.« 

11 

3.10 

12 

3.10 

13 

14 

3.00 
2.90 

15 

9.20  '    4.20      3.80 
8.10  i    4.40  i    8.30 
7.20      4.30  :    8.30 
7.00      4.20  i    8.40 
6.40       4.20  .     3.40 

2.90 

16 

3.00 

17 

3.00 

18 

8.70 
8.70 
3.60 
8.70 
8.80 
4.10 
4.20 
4.30 
4.20 
4.10 
3.80 
8.70 

8.60 
8.60 
8.70 
8.80 
8.80 
8.90 
3.50 
8.60 
3.70 
4.40 
4.70 
4.90 
5.80 
8.90 

S.IO 

19 

8.10 

20 

6.30 
6.10 
5.80 
6.50 
6.70 

4.10  1    3.30 
4.10      3.80 
4.00       3.20 

a  a 

21 

aso 

22 

3.:« 

23 

4.00 
4.10 

3.80 
3.80 
3.30 

3. -30 

24 

3.30 

25 

5. 40      4. 10 

3.ai 

26 

5.20      3.80      3.20 
5.20  ,    4.20       3.20 

3.30 

27 

z.m 

28 .- 

5. 10  ;     4. 10 
5.00  i    4.00 
5.00  '    4.00 

3.30 
3.40 
8.30 

3.60      3.30 

3.40 

29 

3.60 
3.50 
8.60 

3.30 
8.20 

3.30 

30 

3. 2D 

31 

4.90 

8.80 

S.10 
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Rating  table  for  Arkansas  River  near  Arkansas  O"^,  Kans.j  from  January  1  to  June  /, 

1904. 


Gage 
height. 

Difichaiige. 

Gaffe 
height. 

1 
Biiichaige. 

Gage 
height. 

Ff€i, 

Sccond-fcet. 

FM. 

Seamd-/ef4. 

fTpet. 

3.10 

165 

3.90 

453 

4.70 

3.20 

185 

'     4.00 

510 

4.80 

3.30 

209 

4.10 

574 

4.90 

3.40 

238     ! 

4.20 

644 

5.00 

,    3.50 

272 

1     4.30 

721 

5.10 

3.60 

310 

4.40 

806 

5.20 

3.70 

353 

4.50 

898 

5.30 

3.80 

1 

401     ' 

4.60 

1 

995 

1 

5.40 

I  Discharge. 

tkcond'/eet. 
1,096 
I  1,202 
1,314 
1,430 
1,550 
1,675 
1,805 
1,940 


Gage 
height 


f^^    j  I>i8charge. 


Feet, 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 


Hecond-Jeet. 
2,080 
2,225 
2,375 
2,530 
2,690 
2,a55 
3,025 
3,200 


The  above  table  is  applicable  only  for  open-channel  conditione.  It  is  based  upon 
4  discharge  meainirenients  made  during  1904  and  the  general  form  of  the  curve  for 
1903.    It  is  fairly  well  defined. 

Rating  table  for  Arkansas  Hirer  near  Arkansas  City,  Kans.,  from  June  2  to  December  SI, 

1904. 


height 

Discharge. 

! 

Second-feet, 

Gage 
height. 

FTeet. 

Discharge 
,Second-/eet.  ' 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

1      Fset. 

F^eL 

Second-feet. 

2.80 

590 

4.40 

1,560  1 

6.00 

3,395 

'      9.20 

9,460 

2.90 

630 

4.50 

1,650 

6.20 

3,690 

9.40 

9,900 

3.00 

670 

4.60 

1,740 

1      6.40 

4,000 

9.60 

1 

10,360 

3.10 

715 

4.70 

1,835 

6.60 

4,320 

9.80 

10,820 

3.20 

760 

1 

4.80 

1,935 

6.80 

4,655 

1     10.00 

11,280 

3.30 

810 

4.90 

2,035 

7.00 

5,000 

10.50 

12,500 

I      3.40 

860 

5.00 

2,140 

7.20 

5,355 

11.00 

13,850 

3.50 

915 

5.10 

2,250 

7.40 

5,725 

1     11.50 

15, 370 

8.60 

975 

5.20 

2,360 

7.60 

6,110 

12.00 

17,120 

3.70 

1,035 

5.30 

2,475 

7.80 

6,510 

12.50 

19,280 

:      3.80 

1,100 

5.40 

2,595 

8.00 

6,920 

13.00 

22,090 

3.90 

1,170 

5.50 

2,720 

8.20 

7,330 

13.50 

25,590 

4.00 

1,240 

5.60 

2,845 

8.40 

7,750 

14.00 

29,900 

4.10 

1,315 

5.70 

2,975 

8.60 

8,170 

4.20 

1,395 

5.80 

3, 110  ! 

8.80 

8,595 

4.30 

1,475 

1      5.90 

3,250 

9.00 

9,025 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1904.  It  is  fairly  well  defined.  Owing  to 
the  shifting  character  of  the  stream  bed  the  lack  of  sufficient  measurements  may 
cause  considerable  error  in  the  application  of  this  table  after  August  1,  1904. 
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Estimated  moiUldy  discharge  of  Arkansas  River  near  Arkansas  Citji,  Kans.<,fw  I9o4^ 


Di»cbarge  in  second-feet. 


Mouth. 


Mtixlmum. 


Minimum. 


January  

■r 

February 

March 

April 

May 

June 

July 

Auguet 

September 

Octol)er 

November 

December 

The  year 


401 

165 

721 

272 

2,530 

272 

2,225 

238 

3,200 

510 

24,100 

3,110 

40,300 

2,035 

1,935 

1,100 

1,035 

760 

5,540 

810 

975 

760 

860 

5yo 

40,300 


Mean. 


165 


301 
407 
507 
531 
1,321 
7,321 

ii,o:w 

1,435 
847 

1,701 
850 
697 


ToUl  in 
anv-feet. 


18.510 
23,410 
31,170 
31,6011 
81,:^•&^ 
43.1,  liOii 
678, 'Jill 
S8,Ln» 

50.  m 

5(),5jm) 
42,  >^ 


2,246     1,6:^1,  am 


ARKANSAS   RIVER   (SALT   FORK)    NEAR  ALVA,    OKLA. 

This  station  was  esttiblished  September  10,  1903,  bj-  W.  G.  Rusfiell. 
It  is  located  at  the  railway  bridge  about  one-half  mile  noithea^st  of 
Alva,  Okla.  A  standard  chain  gage  is  attached  to  the  upstream  guard 
rail.  The  scale  is  gmduated  to  feet  and  tenths  from  2  feet  below  to 
14:  feet  above  zero.  The  river  bed  having  sunk  may  cause  minus 
readings  at  very  low  water.  The  gage  is  read  at  irregular  periods  by 
Fred.  Self  ridge.  Discharge  measurements  are  made  from  the  upper 
side  of  the  deck  railway  bridge  to  which  the  gage  is  attached.  Thi? 
bridge  is  composed  of  146  feet  of  pile  approach  at  the  south  end,  four 
80-foot  steel  girders  resting  on  stone  piers,  and  652  feet  of  pile 
approach  at  the  north  end.  The  initial  point  for  soundings  is  at  the 
south  end.  The  channel  is  curved  for  about  200  feet  above  and  below 
the  station.  The  current  is  sluggish  at  low  and  swift  at  high  8tage>. 
The  bed  of  the  stream  is  composed  of  clean  sand,  and  is  shifting. 
There  are  three  channels  at  low  and  eight  at  high  water.  The  bench 
mark  is  the  bottom  of  the  coping  stone  on  the  north  face  of  the  fourth 
pier  from  the  soutli  end  of  the  bridge.  Its  elevation  is  8.00  feet  above 
the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Diacharge  measuretrieiUs  of  Arkansas  River  (Salt  Fork)  near  Ahxt,  Okla.,  in  IOO4. 


Date. 

Hydrographer. 

Width. 

1 

Area  of 
section. 

Moan 
velocity. 

Gage 
height. 

Dis- 
charge. 

August  16 W.  G. 

iM?pU'mber  16 do 

i 

Russell 

Feet. 
118 
94 

Sq.  fed. 

47 
32 

Ft.persec. 
1.36 
1.37 

Feet. 

0.15 
.10 

Sec-feet. 
64 
44 

Metm  daily  gage 
Day. 

heiglUy  it 

i  feel  J  oj 
April. 

fArkanms  River  (Salt  Fork^ 

1  near  Alva,  Okla.,  for  1904. 

May.     June.    July. 

August. 

Sept. 

Oct, 

Nov. 

Dec. 

1          

1.50 

1.90  i       1.00 

0.10 

0.00 

0.00 

2                     

1.50      1.90 
1.90       2.10 
1.40  1     2.60 

4.10 
3.95 
2.00 

.00  <         .00 

.00 

3   i 

.00 
.00 
.00 
.10 
.00 
.00 
.00 

.00 
.00 

.00 

4 

.00 

,)      •. 

l.«0 

1  .lO         I.Qfl 

.00  '          -00 

6 L..;.... 

1.50       1.00 
.80         .80 

1.50 
H.'25 

.00 
.00 
.00 
.00 

.10 

7 

.20 

s 

1.25         .80         3.05 
1.00       2.00         1.60 
1.00       2.40  1      1-50 

1.60 
.50 

9    

1 
10 

.00  >        .00 

11 1 

1.00  1    1.60 
1.00       1  M) 

1.60 
1   Ml 

.10 

.00 

12    

1.00 
.60 
.20 
.10 
.10 
.10 
.10 
.10 

.10  1         .00 

13 

1 

:.io  j     1.00 

.80           .80 

.10 
.10 

.00 
.00 

11 

••••••>• 

15                

1.30 

Hn  i         fin  i 

.00              00 

16 

1.70         -MO 

.50 
.50 

.Ml 

1.10 
.80 
.70 

2.10 
.90 
.50 
.50 
.60 
.40 
.40 

.10 
.10 
.00 
.00 

.00 
.00 
.00 
.00 

17 ; 

is                                                  1 

1.00 

1.50 
60 

ly ; . 

1.40             fiO 

ju : 

• 

.90 

.50 

.50 

1.00 

1.00           .00  1         .00 

21 

.60 
.60 

.40 

.10 

a.  00 

-  .10 

-  .10 

-  .10 

-  .00 

-  .10 
.50 
.20 

.00           -00 

22 



1.60 

.10 
.00 
.00 
.00 

.00 

23 

1.40 
1.20 
1.20 
1.00 

.50         1  35 

.00    



24 

1.6ft 

.50 
2.80 
•2  «n 

1.00 

.90 
.50 
.50 
.20 

.00 
.00 

2ii 

1.15 

.00            -00 

1.00 

.80 

SO 

1.00       1  W) 

.00 
.00 
.00 
.00 

.00    

2H 

1.05 
1.00 

1.00 
1.20 
^  on 

.00 
.00 
.00 

« 

30 

.80 
•      . 



1.00 

.00 

1 

. 



"The  bed  was  lowered  in  1904;  hence  stbeam  may  have  flow  when  gage  read.s  zero  or  IhjIow. 
ARKANSAS   RIVER    (SALT   FORK)    NEAR   TONKAWA,    OKLA. 

This  .station  was  established  September  18,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  highway  bridge  one-half  mile  south  of  Tonkawa, 
Okla.  A  plain,  staff  gage,  graduated  to  feet  and  tenths,  is  spiked 
vertically  to  the  downstream  pile  of  a  bent  198  feet  from  the  north 
end  of  the  bridge.  The  gage  i.s  read  by  T.  J.  Bird.  Discharge  meas- 
urements are  made  from  the  downstream  side  of  the  bridge  to  which 
iRR  131—05 10 
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the  gage  is  attached.  The  initial  point  for  soundings  is  at  the  north 
end  of  the  bridge.  The  channel  is  straight  for  about  200  feet  above 
and  below  the  station.  The  current  is  sluggish  at  low  and  swift  at 
high  stages.  The  right  bank  is  low,  wooded,  and  subject  to  overflow. 
The  left  bank  is  high,  wooded,  and  does  not  overflow.  The  bed  of  the 
stream  is  composed  of  clean  sand,  and  is  shifting.  There  is  but  one 
channel  at  low  and  high  stages,  broken  only  by  the  pile  bents  sup 
porting  the  bridge.  The  bench  mark  is  the  top  of  a  nail  driven  into 
a  6-ineh  cottonwood  tree  about  40  feet  east  of  the  north  end  of  the 
bridge.     Its  elevation  is  10.60  feet  above  the  z_*ro  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  dii'ection  of  W.  G.  Russell,  resident  hydrographer. 

D'sclumfe  measure ineiUs  of  Arkatis<i8  River  (tSalt  Fork)  near  Tonkaivaj  Okla.y  in  19(il 


Date. 


Hydrographer. 


Width. 


May  29 

September  20 


W.  (i.  Russell 
do 


Area  of 
section. 


Meaii     I     Gage  Di<^ 

velocity,      height.  ,  charpf. 


Feet.        fkr.-j>ft. 
2.56  I         871 
1.30  S7 


}f€an  daily  gage  heiglU,  in  feet ^  of  Arkansas  Hirer  [Sail  Fork)  near  Tonkauxi,  Okla^^fnr 

1903. 


Day. 
1 

Sept. 

Oct. 

0.80 
.80 
.80 
.90 

Nov. 

1.50 
3.00 
3.80 
3.10 
2.70 
2.10 
2.00 
1.90 
1.60 
1.50 
1.40 
1.20 
1.20 
1.10 
1.10 
1.10 

Dec. 

1.00 
1.10 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.30 
1.20 
1.20 
1.10 
1.10 

Day. 

17 

18 

Sept. 

1.10 
1.10 
1.10 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.70 
.70 
.80 

Oct. 

1.20 

1.10 

1.00 

.90 

.90 

.90 

.80 

.70 

.70 

.70 

■    .70 

.70 

.70 

8.00 

8.00 

Nov.   ' 

1 
1.10 

1.10 

l.iO  , 

1.10 

1.10 

1.10 

1.10 

1.00 

1.00  ! 

1.00 

l.Ol) 

.90  i 

.90 

.90 

1.10 

2 

1.10 

3 

19 

1.10 

4 

20 

l.OO 

6 

1.00 

21 

1.00 

6 

1.10 

22 

1.0!) 

7 

1.00 
1.00 
.90 
.90 
.90 
.90 

23 

l.W 

8 

24 

1.01' 

9 

25 

1.00 

10 

26 

1.00 

11 

27 

.90 

12 

28 

1. 00 

13 

1.00 
1.00 
1.10 

'  29 ! 

l.fti 

14 

30 

I.U' 

15 , 

31..; 

1  UJ 

1 
16 

1 

1.10 
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Mean  daily  gitge  height^  in  feet ^  of  Arkanma  River  {Sail  Ft/rk)  near  Tonkawa,  Okla.^far 

1904^ 


I>ay. 

1 

2 

Jan. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

Feb. 

1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Mar. 

1.00 

1.00 

.90 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

.90 

1.20 

1.60 

1.20 

1.40 

1.20 

1.10 

Apr. 

1.10 

1.00 

.90 

1.10 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.70 

.80 

.80 

2.10 

1.90 

3.20 

2.20 

2.00 

1.90 

1.50 

1.40 

May. 

1.60 
6.00 
4.60 
4.20 
3,50 
3.20 
4.00 
4.20 
6.60 
5.00 
4.00 
3.20 
2.80 
2.40 
2.40 
2.60 
5.00 
3.80 
3.60 
3.00 
2.60 
4.30 
5.60 
5.00 
4.00 
8.80 
2.80 
3.00 
2.60 
2.70 
3.00 

June. 

3.30 
4.00 

5.:« 

6.50 
9.50 
8.00 
5.20 
4.20 
3.20 
4.50 
7.00 
5.30 
4.00 
3.00 
2.50 
2.50 
2.30 
2.30 
2.00 
2.20 
2.00 
2.00 
2.00 
2. 10 
2.10 
3.00 
2.60 
2.60 
2.00 
2.00 

July. 

2.00 
8.40 
8.00 
6.(i0 
4.60 
8.60 
14.40 
9.00 
6.60 
10.00 
14.60 
12.80 
11.60 
9.00 
7.60 
5.00 
4.60 
3.60 
3.00 
3.00 
3.00 
2.00 
6.00 
4.60 
3.60 
3.00 
3.00 
2.60 
3.00 
1.60 
1.60 

Aug. 

2.00 
1.80 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
2.80 
2.60 
2.00 
1.60 
1.00 
1.00 
1.60 
2.00 
8.00 
5.00 
4.20 
3.90 
3.40 
3.40 
3.00 
2.70 
2.60 
2.50 
2.20 
2.0J 
1.90 
1.90 
1.70 

Sept. 

1.60 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 
1.80 
1.70 
1.60 
1.60 
1.60 
1.50 
1.50 
1.40 
1.50 
1.50 
1.60 
1.40 
1.30 
1.20 
1.20 

Oct. 

1.20 
1.20 
1.20 
1.30 
1.30 
1.40 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.50 
1.50 
1.40 
1.30 
1.30 
1.20 
1.20 
1.30 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.20 

Nov. 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.30 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 

Dei;. 

1.80 
1.90 

3    

1.30 

i 

1.30 

ft                  

1.30 

6 

1.30 

1. •>••••■>•«••• 

1.30 

8 

1.40 

9 

1.30 

10 

1.30 

11 

1.30 

12 

1.30 

13 

1.30 

14 

15 

1.30 
1.30 

16 

17 

]fc 

19 

1.20 
1.20 
1.20 
1.30 

20    

1.30 

•« 

1.30 
1.40 

23 

21 

25 

1.40 
1.40 
1.40 

26 

27 

1.40 
1.40 

28 

29 

30 

1.40 
1.40 
1.40 

31  

1.40 

CIMARRON    RIVER   NEAR   KENTON,  OKLA. 

This  station  wa.s  established  April  5,  1904,  by  W.  G.  Russell.  It  is 
lodited  at  the  hijrhway  crossing  on  the  main  road,  one-half  mile  north 
of  Kenton,  Okla.  There  are  two  gages.  The  first  is  a  plain  staff  gage 
8.5  feet  long,  graduated  to  feet  and  tenths,  driven  vertically  into  the 
)xid  of  the  stream  and  spiked  to  posts  driven  into  the  ground.  The 
second  gage  is  in  two  sections,  the  first  being  the  same  as  and  located 
70  feet  southwest  of  gage  No.  1.  The  second  section  is  spiked  to  a 
cedar  post  100  feet  east  of  the  first  gage.  The  gage  is  read  at  irreg- 
ular periods  by  L.  A.  Wikoff.  Discharge  measurements  are  made  at 
low  water  by  wading  near  the  gage.  At  high  stages  discharges  must 
l)e  computed  from  the  cross  section  and  slope.  The  initial  point  for 
.soundings  is  on  the  right  bank  of  the  stream.  The  channel  is  very 
narrow  and  crooked,  and  the  current  is  sluggish.  Both  banks  are 
low,  wooded,  and  subject  to  overflow.  The  bed  of  the  stream  is 
muddy,  but  too  narrow  to  shift  much.     There  is  but  one  channel  at 
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low  or  mediun)  stages,  but  there  may  be  two  at  high  stages.  The 
bench  mark  is  the  top  of  three  nails  driven  into  the  west  side  of  a 
willow  tree  18  inches  in  diameter  standing  100  feet  southwest  of  the 
first  gage.     Its  elevation  is  8.15  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Mean  daily  (/age  height ^  in  feet,  of  Citnarron  River  near  Kenton j  Okla.,  fur  1004- 

Aug. 


Day. 

Apr. 

May. 

1 

0.40 

2 

.40 

2.86 
1.45 

4 

5 

0.40 
.40 
.40 
.40 
.30 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.30 
.40 
.40 

.00 

(i 

.50 
.40 
.40 

.« 

.10 
.40 
.40 
.40 
.40 
.40 
.40 
.ftO 
.10 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

\H 

19 

« 

.40  i 

20 

.ftO 

21 

.50  i 

'>) 

2.87 
.70 

23 

24 --- 

.50 

2ft 

.50 

26 

.50 

27 

.50  1 

28 

.50 

29 

.80 

30 

i.a') 

31 

. 

.50' 

1 

June. 


0.50 
.50 
.70 
.50 
.50 
.50 
.50 
.50 
.50 

i.a5 

.50 
.50 
.90 
.40 
.40 
.30 
.40 
.50 
.30 
.30 
.30 
1.70 
4.90 
1.00 
.60 
.50 
.50 
.50  I 
.40  I 
.40  I 


July. 

3.93 

5.00 

1.80 

.70 

.50 

.50 

.50 

.40 

.60 

.70 

1.00 

.50 

.50 

.40 

.40 

.40 

7.a5 

5.20 

1.40 

.90 

.60 

4.43 

4.30 

1.30 

2. 45 

1.30 

.80 

.70 

.70 

3.80 

5.00 


5.53 

6.90 

l.HO 

1.30 

1.10 

4.90 

1.55 

1.20 

1.00 

.90 

.80 

.80 

.80 

.80 

.80 

.70 

5.30 

5. 10 

5.00 

1.90 

1.30 

1.20 

1.10 

1.00 

1.00 

1.00 

.90 

.80 

.80 

.80 

.80 


Sept. 

1.65 

5. 15 

7.23 

2.00 

1.30 

1.20 

1.10 

1.00 

.90 

.80 

.80 

.80 

1.85 

.90 

.80 

.80 

.80 

.80 

.80 

.80  ' 

1.25 

.80 

.80  j 

.80 

.80  I 

.80  , 

4. 45  i 

2. 10 

5.15 

8.30  \ 


Oct. 

7.20 
3.90 
2.10 
1.70 
1.60 

\.m 

1.60 
1.40 
3.50 
1.90 
1.30 
1,10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00 
1.10 
1.00 
1.00 


Nov.      iH-t'- 


l.W 

('.  '*.' 

.90 

.•« 

.80 

.•€ 

.80 

..-« 

.90 

.» 

.90 

.Hi 

.90 

-H' 

.90 

.11 

.80 

.H» 

.9(» 

.^ 

.90 

1  (« 

.80 

l.(»' 

.m 

l.li' 

.su 

l.ll- 

.80 

l.l* 

.80 

1.10 

.90 

.^1 

.90 

.:•• 

.90 

.'<i 

.90 

.» 

.90 

.A 

.90 

.ft 

.90 

.« 

.80  , 

.* 

.80 

.« 

.80 

.* 

.80 

91' 

■w, 

.» 

..*«  ' 

.>0 

.80 

.y) 

1 
1 

CIMARKON    UIVER   NEAR   ARKALON,  KANS. 

This  station  was  established  August  15, 1903,  by  W.  G.  Russell.  It 
is  located  about  a  half  mile  north  of  Arkalon,  Kans.,  at  the  bridge 
of  the  Chicago,  Rock  Island  and  Pacific  Railway.  The  gage  is  a 
1  hy  4  inch  pine  timber,  12  feet  long,  graduated  to  feet  and  tenths 
and  spiked  to  a  pile  bent  on  the  downstream  side  of  the  bridge.  This 
is  the  fifth  ]>ent  from  the  south  end  of  the  bridge.  The  gage  is  i*cad 
once  each  day  by  Elwin  Singer.  Discharge  me^urements  are  made 
from  the  bridge,  but  can  be  made  at  low  water  by  wading.  The  ini- 
tial point  for  soundings  is  at  the  south  end  of  the  bridge,  or  the  right 
bank  of  the  river.  The  channel  is  straight  for  about  100  feet  atove 
and  below  the  station.     The  stream  is  sluggish  at  low  water,  but  will 
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prolmbly  have  a  good  current  when  high.  Both  hunks  are  low  and 
liable  to  overflow.  The  I'ailroad  embankment  is  high  at  eacli  end  of 
the  bridge,  forcing  the  water  to  pass  beneath  the  bridge  at  all  stages. 
There  is  but  one  channel,  which  is  shallow  except  at  high  water.  The 
bridge  rests  upon  piles,  and  drift  may  at  times  affect  the  measure- 
ments. The  bridge  is  245  feet  long  and  15  feet  above  the  bed  of  the 
stream.  The  bench  mark  is  top.  of  the  cap  at  the  east  end  of  the 
second  bent  from  the  south  end  of  the  bridge.  Elevation,  15.70  feet. 
The  observations  at  this  station  during  1904  have  been  made  unXler 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  meainirrmerUs  of  Cimarron  Hirer  near  ArkaloUf  A7in«.,  in  1904. 


Date. 

Hyc 

:.  (i.  I 

...do 

irographer. 

idth. 

f^et.      I 
53 

1 

Area  of 
Ke<'tion. 

Sfi./ect. 
19 
22 

VO 

Ft. 

[ean 
locity. 

Gag€ 
heigh 

t. 

Dis- 
charge. 

Jul)  31 

M 

iussel 

I 

jter  arc. 
1.31 

Ptet. 

Ser.-fr^l. 
25 

()rtol>er27 

1.41 

1 

1.30 

31 

Mt'ini  ilail^ 

1 

:a?w.,. 

U. 

'/  w^u^ 

height^  in  Jet 
Feh.     Mar. 

r/,  of  Cimarr 

Apr.  1  May. 

i 
0.90  1    0.80 

.90  '      .90 

.90       1.10 

.80  •     1.00 

.80  1       .80 

.80         .80 

.80         .80 

on  Hirer  near  Ark( 

Sept. 

for  19C 

Day. 

Jan. 

June. 

0.80 

1    2.00 

1.30 

1.20 

.80 

.80 

.90 

2.60 

3.80 

1.70 

.80 

.80 

.80 

.80 

1       .80 

2.0)0 

1.60 

2.00 

1.20 

1.00 

1.10 

1.10 

1.20 

1.00 

1  (X) 

1.40 

1.30 

1.00 

.80 

July. 

0.80 

.80 

.80 

.80 

.80 

l.GO 

l.fiO 

l.(JO 

1.10 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

1.40 

1.80 

1.80 

1.90 

Aug. 

0<-t. 

2.00 
7.00 
5.00 
4.23 
3.40 
2.30 
2.20 
1.40 
l.fiO 
1.60 
l.GO 
l.GO 
l.GO 
1.60 
l.GO 
1.70 
1.80 
1.70 
1.60 

Nov.     I)e<'. 

1 

•1 

O.HO 

.«0 
.80 
.JO 
.«0 
.SO 

0.80 
.80 

0.80 
.80 

0.90 

.80 

.80 

2.30 

3.00 

2.00 

l.GO 

1.30 

1. 00 

I.-IO 

1.20 

1.00 

.80 

.8(J 

.80 

.80 

.80 

.80 

.80 

.80 

l.fiO 

2.50 

l.fiO 

1.00 

.90 

.80 

0.80 
.80 
.80 
.80 
.80 
.80 
4.00 
3.20 
l.GO 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.hQ 
.80 
.80 
.80 
.80 
.80 
.80 

1.30  1     1.:jo 
1.30  1      1.30 

-» 

.80             MO 

l.:)0        1.30 

K 

.'>               .... 

.80 
.HO 
.80 
.80 

.80 
.90 

.80 
.80 

1.30        1.30 
1.30       l.:«) 

6 

1.30)     1.30 
1.30  !     1.30 

H 

9 

10 

11 

12 

13 

U 

.HO 
.80 
.HO 
.KO 
.HO 
.80 
HO 
.HO 
.80 
.80 
.80 
.HO 
.80 
.80 
.«0 
.80 
.80 
.80 
.HO 
.80 
.80 
.80 
.80 
.80 

.80  j       .80 
.80  \       .80 
.80         .80 
.80         .80 
,80         .80 
.80  1       .80 
.«0          .SO 
.8<»          .80 
.80          .80 
.80          .MO 
.80  .       .80 

.80 
.80 
.80 
•     .80 
.80 
.HO 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.90 
.80 
.80 
.80 
.80 

,80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.K) 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.K) 
.80 
.80 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 

1.30 
1.30 
1.80 
1.30 
1.30 
1.30 
l.SO 
1.30 

Irt 

1.30  i      1.30 

17 

1.30        1.30 

IS 

1.30  1     i.:«) 

19 

.80 

.80 

1.30 

1.30 

20 

.80  !       .80 

UK)  !     1.30 
l.GO      i.:{0 

1.30 

21 

.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 

1.30 

22 

1.40 
1.40 

1.30 
1.30 

1.30 

2J 

1.30 

2< 

1.40       1.30 

i.:« 

2.') 

.80         .80 
.80          .80 

1.40       1.30        1.30 

2i; 

1.30     i.rw 

1.3J       1.30 

l.;» 

•27 

.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

1.70         .80 

1.30 

2S 

l..")0 

.80 

l.:50 

i.:w 

1.30 

•29 

.90          .80 

.90          .80 

80 

1 
1.20  !       .80       2.00 

1.30       1.30        1.30 

:» 

.  90  1       .80 
.90           80 

1.30 

1.30       1.30        1.30 

z\ 

1.30! 1.30 

1 

1 
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CIMARRON   RIVER   NEAR   WATNOKA,  OKLA. 

This  station  was  established  September  11,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  railway  bridge  2i  miles  southwest  of  Waynoka, 
The  gage  is  a  1  by  4  inch  pine  board  12  feet  long,  spiked  to  the  east 
side  of  the  eighth  pile  bent  from  the  east  end  of  the  bridge.  The 
observer  is  M.  J.  Sunden,  the  section  foreman.  Discharge  measure- 
mentir  are  made  from  the  railway  bridge,  which  is  supported  on  piles 
and  has  a  total  span  of  2,158  feet.  The  initial  point  for  soundings  i> 
the  east  end  of  the  bridge.  The  channel  is  straight  for  1,000  feet 
above  and  below  the  station.  Both  banks  are  liable  to  overflow  at 
very  high  water.  At  low  water  there  are  several  channels.  At  high 
water  there  is  one  channel,  broken  by  the  bridge  supports.  Bench 
mark  No.  1  is  the  top  of  the  cap  of  the  bench  to  which  the  gage  i< 
spiked.  Its  elevation  is  10.93  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  northeast  corner  of  the  cap  of  the  bent  at  the  till 
at  the  east  end  of  the  bridge  on  the  downstream  side.  Its  elevation 
is  10.09  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measuremenUt  of  Cimarron  River  near  Waynoka,  Okla.,  in  1904. 


Dulo. 


August  17  ... 
Septembt^r  17 


Hydrographer. 


W.  G.  Russell. 
....do 


Width. 


Area  of 
section. 


Feet.      I    .Vr/./crt. 
426  '         167 


195 


112 


Mean 
velocity. 


Ft.prr  tec. 
0.73 
.53 


Gage 
height. 


Feet. 
1.20 
1.25 


Di.«- 
charig*. 


122 

5y 


lllNDERLfnER"! 
AND   HOYT.    J 

Menu  daili 

Jan. 

0.8 

.8 

.8 

.8 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.2 

1.4 

1.3 

1.2 

1.1 

1.0 

l.l 

1.2 

1.2 

'l.2 

1.1 

1.0 

1.0 

.9 

.9 

.8 

.8 

.8 

.8 

.8 

AKKi 

height^ 

Feb. 

0.8 
.9 
.9 
1.0 
1.0 
1.0 
1.0 
1.5 
1.5 
1.5 
1.3 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

^NSA 
in  fee 

Mar. 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

1.0 

.9 

.8 

.8 

.8 

.8 

.8 

.8 

.1 

.7 

.6 

.6 

.5 

.5 

.5 

.5 

.5 

2.8 

2.3 

.5 

.5 

.5 

.4 

.4 

.3 

3    RIVER   DRAINAGE    BASIN. 

/,  of  Cimarron  hirer  near  WnynokUy  ( 

OkUt.,, 

Oct. 

2.6 
2.0 
2.0 
2.0 
4.5 
8.0 
2.6 
2.0 
2.0 
1.8 
1.6 
1.5 
1.5 
1.5 
1.5 
1.6 
1.5 
1.5 
1,5 
1.3 
1.2 
1.2 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

for  19i 

Nov. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

I.d 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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I>ay. 

Apr. 

May. 

June. .  July. 

i_ 

0.3           1.0 
.31      2. 0 

Ang. 

1.0 
1.2 
1.5 
1.3 
1.1 
1.0 
1.0 
2.0 
1.8 
1.7 
1.5 
1.3 
1.2 
1.1 
1.0 
1.0 
1.0 

Sept. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.8 

.6 
2.0 
1.6 
1.4 
1.2 
1.0 
1.0 
1.0 

Deo. 

I 

2 

0.8       2.0 
.2  '      1.6 

1.0 
1.0 

3 

.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.3 
.3 
.3 
.3 
.3 
.3 
.8 
.3 
.6 
1.0 

1.3 
1.0 
2.5 
2.0 
2.0 

1.7 
1.9 

2.5 
2.0 

1.0 

4 

1.0 

5 

6 

1. ....... ...... 

1.9 
1.7 
l.G 

2.0 
2.5 
4.6 

1.0 
1.3 

1.2 

8 

1.5 

1.5 

3.5 
2.5 
2.2 
2.0 
1.8 
1.6 
1.5 
1.3 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
2.7 
2.3 
2.0 
1.8 
1.6 
1.5 
1.3 
1.2 
1.0 
.8 

1.0 

9 

10 

11 

1.5 

1.4 

1.3 

1.2 

1.0 

1.0 

1.0 

1.5 

1.5 

1.8 

1.0 

.8 

.6 

.6 

.5 

.5 

.4 

.4 

.3 

.3 

.8 

.3 

.3 

2.  as 

2.8 
2.7 
2.7 
2.5 
2.5 
2.3 
2.3 
2.0 
1.8 
2.0 
2.0 
1.8 
1.8 
1.6 
1.5 
1.5 
2.0 
1.8 
1.6 
1.5 
1.0 

1.0 
1.0 
1.0 

12 

14 

1.0 
1.7 
1.7 

15 

16 :... 

1.7 
1.3 

17 

1.3 

Ih 

2.3         1.0 
2.2  !       1.0 

1.2 

1.1 

20 

2.1 

1.0 

1.0 

•21 

2.0 

1.0 

1.5 

•» 

2.7         l.b 
2.0         1-0 

1.5 

23 

1.4 

24 

25 

1.5 
1.3 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
4.5 

1.4 
1.4 

26 

1.3 

27 

1.3 

28 

1.2 

29 

1.2 

30 

1.1 

31 

1.0 

VERDIGRIS  RIVER  NEAR   INDEPENDENCE,  KANS. 

Thi.s  station  was  established  April  20,  1904,  by  M.  C.  Hinderlider, 
for  the  purpose  of  making  flood  observations.  It  is  located  at  the 
highway  bridge  three-fourths  mile  northwest  of  Independence,  Kans. 
A  standard  chain  gage  is  attached  to  the  upstream  guard  rail  near  the 
south  end  of  the  bridge.  The  gage  reads  zero  when  elevation  of  bottom 
of  weight  i.s  55.893.  When  the  river  is  high  the  gage  is  read  by 
E.  Luck.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  two-span  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  the  south  face  of  the  north  abutment.  The 
channel  is  straight  for  one-fourth  mile  above  and  below  the  station. 
The  current  is  swift.  Both  banks  are  high  rock  cliffs  covered  with 
trees.  The  left  bank  overflowed  in  the  flood  of  1903.  The  bed  of  the 
stream  is  composed  of  gravel  and  bed  rock,  and  is  permanent.  There 
is  but  one  channel,  divided  at  higher  stages  by  one  stone  pier.  Bench 
mark  No.  1  is  the  top  of  the  capstone  on  the  upstream  side  of  the 
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main  pier  in  the  stream,  marked  "U.  S.  B.  M.  No.  1."  Its  elevation 
is  44:.  107  feet  above  the  datum  of  the  gage.  Bench  mark  No.  2  is  tlio 
top  stone  of  the  north  abutment  at  the  end  of  the  bridge  on  the 
upstream  side,  marked  '*  U.  S.  B.  M.  No.  2."  Its  elevation  is  4±6.s*) 
feet  above  the  datum  of  the  gage.  Bench  mark  No.  3  is  the  top  of  the 
stone  step  in  the  upstream  wing  of  the  north  abutment,  marked 
''  U.  S.  B.  M.  No.  3."  Its  elevation  is  38.000  feet  above  the  datum  of 
the  gage.  Bench  mark  No.  4  is  the  top  of  the  stone  in  the  upstream 
wing  wall  of  the  south  abutment,  marked  *'U.  S.  B.  M.  No.  4." 
Its  elevation  is  45.168  feet  above  the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrogmpher. 

Mean  daily  gage  height^  in  feet ^  of  Verdigris  River  near  Inde}}eJidenre,  Kan»,jf<ir  lf04. 


Day. 

Apr. 

May. 

June. 

July. 

25.20 
•27.60 

1 
Aug.       Sept. 

i 

1 

2 

20.75 

19.60  ' 

3 

38.48  i 

43.45  1     35.20 

4 

I 

5 

43.85 
44.20 

■ 

6 



87.  .tO 

7.20   

7 

21.65 

44.55       43.70 
41.85       48.40 
45.10  1    4H.m 

8 

9 

1 

10 

44.30 
41.10 
84.85 
23.00 
14.00 
10.90 

11 

1 

12 

37.05 
36.25 
23.40 
18.00 
29.65 
85.15 
40.55 
42.55 
87.30 
25.60 
20.40 

1 

13 

1 

14 

i 

15 

1 
........1 

16 ."... 

. 

17 

'26.80 



13.60 

16.70 
18.80 

18 

19 

16.40   

20 

21 

10.20 
8.70 

1 

r 

22 

1 

1 

•21.00    

23 .^ 

I 

15.30 

9.bt) 

"" ••• .....^ 

24 

7.90 
32.90 
36.30 

11.70        15.10 

25 

17.20 
12.70 

26 

24.20 
30.45 
32.00 
27.20 
21.80 

27 

28 

1 

1 

29 .• 

r 

1 

30 

1 

8.10 

31 

.    .  J 

1 

HINDERLIDI^R 
AND     HOYT 


J 
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VERDIGRIS   RIVER   NEAR   CATOOSA,  INI).  T. 

This  station  was  established  September  25,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  Frisco  Railwa\'  bridge  2  miles  northeast  of  Catoosa, 
Ind.  T.  A  standard  chain  gage  is  attached  to  the  guard  rail  of  the 
railway  bridge.  The  scale  is  graduated  to  feet  and  tenths  along  the 
ofuard  rail.  The  gage  is  read  at  irregular  periods  by  John  L.  Callo- 
wa} .  Discharge  measurements  are  made  from  the  single  span  steel 
niilway  bridge  and  its  approaches.  The  initial  point  for  soundings  is 
lit  the  west  end  of  the  bridge,  338  feet  from  the  zero  of  the  gage 
scale.  The  channel  is  straight  for  200  feet  above  And  below  the 
bridge.  The  current  is  sluggish.  Both  banks  are  low,  wooded,  and 
subject  to  overflow,  but  all  water  passes  beneath  the  l)ridge  and  its 
approaches.  At  low  water  there  is  one  channel,  and  at  high  water 
tlie  channel  is  broken  by  the  stone  piers  in  the  pile  supports  of  the 
bridge,  making  five  channels.  The  gaging  section  is  obstructed  by 
broken  piles,  upon  which  drift  collects.  During  high  water  it  is 
iin[X)ssible  to  get  any  but  surface  velocities,  and  much  of  the  current 
out  of  the  main  channel  has  a  very  slow  velocity'.  The  bench  mark 
is  the  top  of  the  second  stone  pier  from  the  west  and  upstream  side 
of  the  bridge.     Its  elevation  is  50.21  feet  above  the  zero  of  the  gage. 

The  observations  of  this  station  during  1904  have  been  made  under 
the  direction  of  W.  (t.  Russell,  resident  hydrographer. 

Discharc/e  measurements  of  VerdUrris  Jxirer  near  Cntwaa^  Ind,  7'.,  in  1904. 


Date. 


Hyrtroffrapher. 


Widlh. 


Aren  or   I     Menn     i     (Jage  Dis- 

st'ctioii.      velcK'lty.      height.       charge. 


May  2.. 


W.  (i.  Russell 

ilo 

....do 


w. 

Sif./eet. 

Ft.  JiTT  SfC. 

Fee/. 

161 

S20 

3.46 

7.20 

802 

14,600 

X  23 

47.  20 

854 

15,610 

3.47 

4S.40 

Ser./et/. 
2, 834 
47,  230 
54,  240 


J  54 
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Mean  daily  gage  heighty  in  feet ^  of  IWdigris  River  near  Oitoowi,  Ind.  T.,for  1904- 


bay. 

Jan. 

Feb. 

3.50 
3.30 
3.40 
3.40 
3.50 
3.40 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.80 
3.30 
3.30 
3.80 
3.30 
3.30 
8.30 
3.80 
3.80 
3.30 
3.30 
3.80 
3.30 
3.30 
3.20 
3.20 
3.10 

Mar. 

3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
3.60 
4.40 
4.20 
4.00 
7.10 
5.80 
4.70 

Apr. 

4.60 
4.50 
4.50 
4.40 
3.90 
3.80 
3.50 
4.10 
3.70 
4.00 
4.90 
4.90 
5.00 
4.90 
4.80 
4.70 
4.60 
4.50 
3.90 
3.80 
3.70 
3.60 
3.60 
4.60 
18.10 
26.90 
30.30 
31.40 
32.70 
23.85 

May. 

June. 

12.50 
22.30 
28.00 
35.10 
45.86 
46.20 
46.00 
46.30 
46.60 
47.60 
48.40 
48.80 
47.40 
45.30 
43.90 
43.00 
37.00 
35.70 
35.00 
34.90 
33.90 
36.70 
37.20 
33.20 
31.30 
22.25 
26.40 
41.30 
42.60 
39.10 

July. 

37.00 

34.10 

42.30 

44.00 

44.60 

45.00 

47.40 

48.30 

48.30 

48.80 

48.40 

48.80 

49.40 

49.40 

48.80 

45.50 

33.10 

28.80 

20.20 

12. 40 

10.40 

9.50 

8.50 

8.50 

8.40 

8.00 

7.60 

7.00 

6.40 

6.10 

6.20 

Aug. 

6.50 

6.40 

9.00 

14.00 

10.80 

8.30 

8.00 

7.80 

7.40 

7.20 

7.00 

6.90 

6.60 

5.60 

5.50 

5.40 

5.30 

5.10 

5.10 

17.00 

13.00 

9.10 

16.10 

29.10 

24.90 

16.10 

8.00 

6.10 

6.20 

4.70 

4.60 

Sept. 

4.50 
4.40 
4.20 
4.20 
4.30 
4.20 
4.10 
4.10 
4.00 
3.90 
3.80 
3.80 
3.70 
3.70 
3.60 
4.20 
4.00 
3.70 
3.70 
3.60 
3.60 
3.70 
3.70 
8.30 
12.60 
12.10 
11.00 
5.50 
5.40 
5.40 

Oct. 

5.40 
5.40 
5.40 
4.00 
3.90 
3.80 
3.70 
3.60 
3.60 
3.50 
3.40 
3.30 
3.30 
3.20 
3.20 
3.20 
3.50 
3.50 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
8.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 

.  Soy. 

3.20 
8.30 
3.20 
3.30 
3.» 
3.20 
Z.'X 
3.20 
8.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.  to 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.(8 
3.00 

iHn'. 

1 

3.90 
4.00 
4.00 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.40 
3.80 
3.30 
3.30 
3.30 
3.80 
3.30 
3.30 
3.30 
3.30 
3.30 
5.40 
6.10 
5.40 
5.60 
5.40 
5.40 
4.80 
4.50 
4.10 
3.80 
3.60 

12.00 

7.20 

6.70 

5;  90 

6.10 

6.30 

11.30 

16.70 

20.00 

15.40 

17.00 

11.20 

10.20 

7.70 

.   7.00 

6.90 

6.40 

18.00 

20.40 

22.80 

13.90 

12.20 

11.00 

9.30 

8.90 

7.00 

6.80 

6.50 

8.50 

7.00 

8.00 

S.ijO 

2 

tiv 

3 

Z  X 

4 " 

3  III 

5 

3.I.V 

6 

3ii> 

7 

3  It 

8 

u.   ............. 

3.W 

9 

3.14 

10 

3.U0 

11 

3.11) 

12 

3  .go 

13 

3iu 

14 

3  IK 

15 

3(1 

16 

S.»' 

17... 

3.1V 

18 

3.a< 

19 

3(0 

20 

S.iX) 

21 

ia> 

22 

3.U 

23 

UK 

24 

S..1I 

25 

3..<i 

26 

3m' 

27 

3* 

28 

3.u) 

29 

3.i<i 

30 

Id) 

31 

;i  «f 

FALL    KIVER   AT   FALLRIVER,  KAN8. 

This  station  was  established  as  a  flood  station,  April  22,  19C4,  by 
M.  C.  Hinderlider.  It  is  located  at  the  highway  bridge,  one-eighth 
mile  north  of  Fallriver,  Kans.  The  original  gage  was  a  standard  wire 
and  weight  gage  bolted  to  the  downstream  railing  near  the  left  end  of 
the  bridge.  The  scale^  graduated  to  feet  and  tenths  from  zero  to  4«» 
feet,  extends  horizontally  along  the  rail.  The  elevation  of  the  bot- 
tom of  the  weight  when  the  gage  reads  zero  is  58.232.  On  August 
28,  1904,  the  wire  cable  was  replaced  by  the  regulation  chain,  at  the 
same  datum.  During  1904  the  gage  was  read  once  daily,  or  hourly 
during  dangerous  rises  in  the  stream,  by  Jesse  McDaniel.  Discharg*' 
measurements  are  made  from  the  three-span  bridge  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  the  surface  of  the 
ground  at  the  noith  side  of  the  right  abutment.  The  channel  i^ 
straight  for  about  300  feet  above  and  500  feet  below  the  station,  anJ 
the  current  is  sluggish  at  low  stages  and  swift  at  high  stages.    The 
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right  bank  is  of  loam,  sloping  gradually  out  for  about  100  feet,  then 
sandstone  cliffs  from  10  to  15  feet  high.  The  left  bank  slopes  at  an 
angle  of  about  45^  to  the  height  of  the  bridge  floor.  Both  banks  are 
timbered,  and  do  not  overflow  except  at  extreme  stages.  The  low 
ground  on  the  left  bank  extending  outward  from  the  northwest  end  of 
the  bridge  is  overflowed  at  very  high  stages  of  the  river.  The  bed 
of  the  stream  is  composed  of  loam  and  mud,  and  is  probably  unstable. 
Bench  mark  No.  1  is  the  top  of  the  south  masonry  abutment  on  the 
downstream  side;  its  elevation  is  41.768  feet  above  gage  datum.  Bench 
mark  No.  2  is  on  the  sandstone  ledge  at  the  foot  of  the  northeast  comer 
of  the  south  abutment;  its  elevation  is  33.777  feet  above  gage  datum. 
Bench  mark  No.  3  is  the  top  of  the  first  pier  from  the  right  bank  on  the 
downstream  side;  its  elevation  is  41.028  feet  above  gage  datum.  Bench 
mark  No.  4  is  the  top  of  the  second  pier  from  the  right  bank,  down- 
stream end;  its  elevation  is  40.076  feet  above  the  datum  of  the  gage. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Mean  daily  g<ige  heighty  infedj  of  Fall  River  at  Fnllriverj  Kara.  ^  for  1904. 


Day. 

Apr. 

• 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 
1 

6.36 
5.35 
5.65 
7.25 

11.15 

16.10 
9.06 

12.00 
9.45 
6.55 
5.25 
4^95 
5.50 
5.20 
5.95 

17.00 
9.05 
7.80 
6.65 
6.15 
6.65 
6.10 
5.  .>5 

4.9a 

4.50 
10. 15 
6. 75 
5.30 
5.80 
7.00 
6.70 

13.15 

10.00 

25.75 

29.45 

11.40 

7.96 

6.40 

5.50 

11. 15 

29.15 

25.85 

9.25 

7.70 

10.85 

8.40 

36.70 

22.25 

8.95' 

12. 10 

7.55 

7.80 

5.70 

7.10 

4.90 

16. -27 

9.60 

13. 75 

7.60 

12.50 

14.25 

1L85 

22.25 

10.25 

12.20 

15.25 

33.05 

30.75 

33.05 

10.20 

16.27 

11.60 

7.25 

6.36 

6.00 

10.20 

7.25 

4.90 

4.46 

4.20 

4.00 

8.75 

8.55 

3.50 

3.50 

3.50 

3.50 

3.50 

3.90 

4.10 

3.65 

3.45 

3.90 
4.10 
3.65 
3.45 
3.25 
3.05 
3.00 
3.00 
3.00 
3.00 
3.00 
2.90 
2.80 
2.70 
2.70 
2.70 
2.70 
3.65 
3.40 
3.25 
3.70 
3.55 
3.50 
3.45 
3.30 
2.96 
2.75 
■     2.60 
2.60 
2.50 
2.45 

2.40 
2.40 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.15 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.06 
2.00 
2.00 
2.00 
2.40 
2.40 
2.35 
2. '28 
2.30 
2.40 
2.40 
2.40 
2.40 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
.2.40 
2.40 
2.40 
2.40 
2.40 
2.46 
2.40 
2.35 
2.35 
2.36 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 

2.20 

•2 

2.20 

1 
3 ' 

2.20 

4 

2.20 

6 i 

2.20 

6 

2.20 

t .....,.......,,.....••... 

2.20 

« 

2.10 

9 



2.10 

10 

2.10 

11 

2.10 

* 
12 

2  10 

13 

2.10 

11 .-. 

2.00 

15 

2  00 

16 

17 

18 

2.00 
2.00 
2.00 

19 

20 

2.00 
2.00 

21 

2.00 

■22 

3.50 
4.00 
27.90 
13.50 
8.30 
6.30 
C.tf) 
5.85 
5.70 

2.00 

23 

21 

2.00 
2.00 

2i 

2.00 

2C 

2.00 

•27 

2.00 

2« 

2.00 

29 

2.00 

30 

2.00 

31 

1   ■ 
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NEOSHO   RIVER  NEAR   NEOSHO   RAPIDS,  KANS. 

This  station  was  established  as  a  flood  station  May  11,  1904,  liy 
W.  G.  Russell.  It  is  located  at  the  Atchison,  Topeka  and  Santa  Fe 
Railway  bridge,  about  2  miles  below  the  junction  of  Neosho  and  Cot- 
ionwood  rivers  and  al>out  1  mile  west  of  Neosho  Rapids. 

The  gage  consists  of  a  standard  wire  and  weight  gage  located  on  the 
downstream  side  of  the  railroad  bridge  near  the  left  or  east  end.  Thr 
gage  is  marked  on  the  guard  rail  of  the  bridge  from  zero  to  4()  feet, 
the  foot  marks  being  shown  by  brass  headed  nails  and  the  tenth  marks 
by  ordinar}'  tacks. 

During  the  season  of  1904  the  gage  was  read  twice  daily  by  L.  H. 
llendrickson,  section  foreman  for  the  Atchison,  Topeka  and  Santa  ¥e 
Railway  at  Neosho  Rapids.  Discharge  measurements  are  made  from 
the  downstream  side  of  the  railroad  bridge  to  which  the  gage  U 
attached.  The  initial  point  for  soundings  is  the  west  face  of  the  eust 
masonry  abutment  on  the  downstream  side  of  the  bridge.  There  is 
but  one  channel,  which  is  straight  for  sevenil  hundred  feet  above  and 
below  the  bridge,  the  current  being  sluggish  at  low  and  fairly  mpul 
at  high  stages.  The  bed  of  the  stream  is  composed  of  mud  and  silt 
and  irregular.  Owing  to  the  irregular  shape  of  the  bed  of  the  clmn 
nel  an  island  appears  in  the  channel  beneath  the  bridge  at  low  water. 
Both  l)anks  are  of  loam,  and  rise  above  low  water  for  a  height  of  from 
10  to  15  feet,  but  are  overflowed  during  high  stages  of  the  river,  culti- 
vated lands  on  either  side  being  flooded  for  long  distances  out 

Hench  mark  No.  1  is  a  cross  on  the  top  of  the  left  abutment  on 
downstream  side;  its  elevation  is  38.75  feet  above  the  datum  of  tiie 
gage.  Bench  mark  No.  2  is  a  mark  on  the  top  of  the  southwest  corner 
of  the  left  abutment;  its  elevation  is  35.71  feet  above  the  datum  of  the 
gage.  Bench  mark  No.  3  is  a  mark  on  the  toppf  the  southwest  corner 
of  the  coping  of  the  left  abutment;  its  elevation  is  33.71  feet  above 
the  datum  of  the  gage. 

The  ol)servations  at  this  station  during  1904  have  l>een  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Metin  dfuly  gage  height,  infeeiy  of  Newho  River  near  Neosho  Rajtith,  Katuf.ffor  1904. 


Day. 

May. 

1     .  . 

■) 

1 

3     

1 
i 

\   

t 

5 

! 

t;   

s 

9   

........ 

1 

10 

11 

1 

12 

i 

13 

\\ 

ir,     

13.60  ' 

ir, 

20.80 

17 

1 
26. 70 

IS 

26. 05 

r.> 

20.45  1 

•J) 

14.35  1 

'i\ 

13.70 

•M 

13.55 

j:j 

13.40 

jl 

13.30 

•j:» 

12.90 

y^i 

14.45 

j: 

21.05  ' 

'j> 

19.20 

•jy 

25.00 

30 

33.05 

32.80 

June.  ,  July,   i    Aug.      Sept. 


I 


Oct. 


31. 
28. 
32. 
34. 
33. 
30. 
27. 
25. 
18. 
19. 
29. 
29. 
24. 
17. 
15. 
18. 
21. 
23. 
25. 
25. 
18. 
15. 
14. 
14. 
23. 
31. 
33. 
30. 
2G. 
24. 


40  ) 

55  ' 

50 

75 

20 

25 

55 

Qa 

35 

40 

35 

05 

25 

25 

25 

05 

00 

35 

85 

35 

95 

80 

75 

00 

85 

65 

05 

40 

85 

90 


21. 
16. 
18. 
19. 
25. 
322. 
86. 
35. 
34. 
38. 
38. 
32. 
29. 
26. 
16. 
16. 
16. 
14. 
12. 
17. 
14. 
17. 
18. 
15. 
14. 
13. 
13. 
13. 
13. 
13. 
12. 


20 
85 
55 
75 
10 
20 
26 
15 
15 
66 
10 
40 
70 
06 
80 
95 
25 
80 
80 
50 
20 
90 
50 
20 
90 
50 
50 
45 
25 
00 
90 


12. 75 
12.60 
12.50 
12,65 
12.40 
12.15 
12.90 
12.30 
12.00 
12.00 
12.16 
12.05 
12.00 
11.95 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
12. 15 
13. 75 
13.80 
12.50 
11.90 
11.90 
11.80 
11.75 
11.6(1 
11.60 


11.60 

11.80 

11.70 

11.55  I 

11.40 

11.40 

11.40 

11.40 

11.40 

11.40 

9.90 

9.90 

9.80 

9.80 

10.05 

9.90 

9.90 

9.80 

9.80 

9.80 

9.80 

9.80 

9.80 

9.90 

9.90 

9.90 

9.90 

9.80 

9.fiO 

9.80 


9.85 
9.95 

10.  as 

9.90 
9.85 
9.80 
9.80 
9.80 
9.80 
9.80 
9.80 
9.80 
9.80 
9.80 
9.70 
9.65 
9.60 
9.60 
9.60 
9.60 
9.60 
9.60 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 


Nov 


U.riO 
^» 
9.50 
9. 50 
9.50 


NEOSHO   RIVER   NEAR   HUMBOLDT,  KANS. 

This  station  was  e.stablished  as  a  flood  water  station  April  19,  11)04, 
by  M.  C.  Hinderlider.  It  is  located  at  the  highway  bridge  about  one- 
half  mile  west  of  Huml)oldt,  Kans.  A  standard  wire  and  weight  gage 
WHS  fastened  to  the  down.stream  guard  rail  of  the  bridge  near  the  left 
end.  The  si'ale  is  graduated  to  feet  and  tenths.  On  August  30, 1904, 
the  wire  cable  of  the  gage  was  replaced  by  a  regulation  chain,  at  the 
same  datum.  The  gage  was  read  once  daily,  and  oftener  during  sud- 
den changes  in  the  stage  of  the  river  during  the  flood  periods  of  1904, 
by  W.  P.  McGrew.  Discharge  measurements  are  made  from  the 
single-span  bridge  to  which  the  gage  is  attached.  The  initial  point 
for  soundings  is  at  the  foot  of  the  perpendicular  cliff  on  the  left  bank 
of  the  river,  at  the  east  end  of  the  bridge.  Tlie  channel  is  permanent, 
having  a  sandstone  bottom.  The  current  is  sluggish  at  low  and  fairly 
swift  at  high  stages  of  flow.  The  right  bank  is  low,  timbered,  and  is 
subject  to  overflow.     The  left  bank  is  high,  and  is  not  subject  to  over- 
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flow.  The  bed  of  the  stream  is  composed  of  solid  rock,  and  perma- 
nent. There  is  a  masonry  dam  about  100  yards  below  the  bridge,  used 
for  developing  power  for  the  gristmill  near  by.  This  dam  is  300  feet 
long,  there  being  a  difference  between  the  surface  of  the  river  above 
and  below  the  dam  of  7.14  feet.  Bench  mark  No.  1  is  a  United  8tate> 
Geological  Survey  standard  bench  mark  tablet,  set  into  the  stone  cop- 
ing in  the  south  side  of  the  Humboldt  National  Bank  building,  on  tlie 
northwest  corner  of  Eighth  and  Bridge  streets,  midway  between  the 
two  south  windows,  two  feet  above  the  top  of  the  sidewalk.  Its  ele- 
vation is  69.629  feet  above  the  datum  of  the  gage.  Bench  mark  No.  l^ 
is  a  cross  on  the  cliff,  10  feet  south  and  15  feet  west  of  the  left  end  of 
the  bridge.  It  is  marked  ''  U.  S.  B.  M."  Its  elevation  is  20.942  feet 
above  gage  datum.  Bench  mark  No.  3  is  a  cross  on  the  top  of  the 
third  stone  from  the  bottom  in  the  south  face  of  the  south  wing  of  the 
right  abutment.  It  is  marked  ^'  B.  M."  Its  elevation  is  12.225  feet 
above  the  datum  of  the  gage.     This  station  has  been  abandoned. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Mean  daily  gage  height^  in  feet j  of  Neosho  River  near  Humboldt j  Kans.,  for  1904- 


•My. 

Apr. 

May. 

June. 

1 
July. 

22.80 

1 

1         i>ay- 

1 
Apr. 

May. 

June. 

18.00 
18.20 
12.80  ' 
15.10  ' 
15.90  ' 
14.00  ! 
9.20 
6.00  ' 
14.90 
23.05 
25.95 
24.65 
23.40 
23.10 

July. 

1 

• 

21.00 
22.95 
28.15 
28.90 
27.60 
27.30 
28.30 
27.40 
25.95 
24.50 
18.35 
13.25 
15.70 
17.10 
13.15 
16.75 

17 

18. 75 
18.00 
16.80 
15.65 
7,50 

12.(0 

2 

21.80 
13.90 
11.65 
13.35 
24.20 
26.75 
28.50 
29.25 
30.50 
29.75 
28.70 
27.25 
26.10 
25.01 
22.95 

18 

7.10 

3 

19 

4 

20 

5 

. 

21 

6 

11.00 
13.00 
11. 9U 

22 

7 

23 

3.00 

a  25. 90 

25.00 

4.00 
15,20 

9.50 
11.45 
10.95 
16.85 
19.45 

8 

24 

9 

25 

10 

26 

11 

27 

12 

28 

13 

29 

14 

30 

15 

81    

16 

aE 

Extreme 

height  '29.5. 

GRAND. RIVER  NEAR   FORT  GIBSON,  IND.  T. 

This  station  was  established  September  22,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  Missouri  Pacific  Railway  bridge  three-fourths  of  a 
mile  northwest  of  Fort  Gibson,  Ind.  T.  There  are  two  gages.  The 
first  is  a  vertical  2  by  6  inch  plank  18  feet  long,  graduated  to  feet  and 
tenths  from  9  to  27  feet,  bolted  to  the  east  face  of  the  first  stone  pier 
from  the  left  bank.  The  9-foot  mark  is  the  top  of  the  steel  caisson, 
and  below  this  point  gage  heights  are  taken  by  means  of  a  standard 
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chHin  gage  let  down  from  a  nail  in  the  guaixl  rail,  and  kept  in  the 
pump  house  when  not  in  use,  the  scale  reading  to  feet  and  tenths  from 
zero  to  35  feet,  being  marked  along  the  guard  rail.  This  gage  is  used 
only  in  ver\'  low  or  very  high  water.  Gage  heights  are  taken  once 
each  da}'  by  W.  L.  Blaekwell.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  three-span  steel  bridge  to  which  the 
(nigt's  are  attached.  The  bridge  has  a  total  length  of  625  feet,  and  has 
i\  pile  approach  of  157  feet  at  the  west  end.  The  bridge  is  slightly 
oblique  to  the  course  of  the  current.  The  initial  point  for  soundings 
is  the  edge  of  the  abutment  on  the  left  bank  of  the  river.  The  channel 
is  stmight  for  about  500  feet  above  and  below  the  station.  The  cur- 
rent is  sluggish  except  at  high  water,  w^hen  it  is  swift  near  the  right 
Imnk.  The  right  bank  is  high,  wooded,  and  overflows  only  at  very 
high  stages.  The  left  bank  is  high,  rocky,  clean,  and  does  not  over- 
flow. The  bed  of  the  stream  is  a  smooth  rock  from  the  left  bank  to 
the  middle,  when  it  changes  to  sand  and  changes  with  every  flood. 
There  are  four  channels  at  low  and  five  channels  at  high  water.  Drift 
at  very  high  wat^r  makes  it  possible  to  get  only  top  velocities.  Bench 
mark  No.  1  is  a  cross,  marked  *'B.  M.,"  on  a  hard  limestone  rock  ia 
the  face  of  the  wall  4  feet  above  the  upstream  side  of  the  bridge  on 
the  left  bank  of  the  river.  Its  elevation  is  24.90  feet  above  the  datum 
of  the  gage.  Bench  mark  No.  2  is  a  United  States  Geological  Survey 
standard  bench  mark  on  the  top  of  the  east  pier  of  bridge.  It  is  516 
feet  above  sea  level,  and  is  marked  "516."  Its  elevation  is  40.94  feet 
a}K)ve  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 


Discharge  measure meids  of  Grand  Rivtr  near  Fort  Gibson,  Ind.  T.,  in  1904. 


Date. 


Hydrographer. 


Mav3 W.G.  Russell 

June  S do 

June  12 do 

Aufnist  .SI do 


width. 


Feet. 
479 


Area  of 
section. 


Mean 
velocity. 


491 


Sq.  feet.    Ft.  per  sec. 
5, 630  j      5. 50 
11,600  I      6.93 


10,140 
4,074 


6.15 
1.37 


Gage 
height. 


Feet, 

15.65 

27.00 

24.45 

11.00 


Dis- 
charge. 


See.-feet. 

30,960 

SO,  400 

62, 410 

5,571 
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}fc(m  daily  ymje  heifjhtf  in  feet,  of  Grand  River  near  Fort  GibftoHj  Ind.  T.,/ur  2iH)4. 


Day, 
1 

Jan. 

d.GO 

9.50 

9.40 

9.40 

9.40 

9.40 

9.40 

9.40 

9.  10 

9.40 

9.40 

9.40 

9,40 

9.40 

9.30 

9.30 

10.00 

10.00 

10.00 

10.00 

10.20 

13.00 

15.50 

15.00 

14.80 

14. 40 

14.00 

13.00 

12.00 

11.00 

11.00 

Feb.  1 

1 
11.00 
11.00 
11.00  1 
10.60 
10.50  ' 
10.00  ' 
10.00 
10.00 
10.00 
10.00  ' 
10.00 
9.60 
9.40  > 
9.30  1 
9.30 
9.30 
9,30 
9.30  1 
9.30 
9.30  1 
9.30  , 
9.20  1 
9.20 
9.20  , 
9.10 
9.10 
9.10 
9. 10  ! 
9.10 

Mnr. 

9.10 
9.10 
9.10 
9.10 
9.10 
9.10 
9.10 
9.10 
9. 10 
9.10 
9.10 
9.10 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.10 
9.10 
9.10 
9.20 
9.20 
9.20 
9.30 
9.70 
9.80 
10.00 
10.40 

Apr. 

11.50 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
11.80 
11.60 
11.60 
11.60 
11.50 
11.50 
11.20 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
10.80 
10.50 
10.50 
10.80 
10.90 
11.80 
13.50 
17.80 
18.00 

May. 

17.80 
17.60 
15. 80 

13.  no 

13.00 
12.00 
11.20 
11.40 
11.80 
12.00 
12.80 
13.00 
12.00 
11.10 
11.40 
11.80 
12.00 
12.80 
13.00 
14.00 
14.00 
13.80 
13.40 
12.20 
12.00 
11.80 
11.60 
11.20 
11.80 
12.00 
13.00 

June. 

14.00 
18.60 
20.00 
26.50 
33.00 
82.60 
29.00 
27.00 
27.00 
25.60 
•25.50 
24.00 
21.00 
23.20 
20.00 
19.  TK) 
17.00 
16.50 
17.00 
17.50 
18.20 
18.00 
17.10 
16.40 
15.00 
15.40 
16.00 
18.80 
19.00 
19.80 

July. 

18.80 
18.20 
20.00 
21.00 
2-2.60 
23.00 
26.00 
27.00 
28.00 
29.00 
32.40 
3-2. 'JO 
32.00 
31.60 
30.80 

:%.oo 

25.00 
24.60 
-23.00 
21.00 
19.20 
19.00 
18.20 
16.00 
15.80 
15.20 
14.80 
14.40 
13.80 
14.00 
14.40 

Aug. 
11.60 

2 

3     

16.20 
17.80 

4 

19.50 

5 

19.80 

G 

17.00 

1..  ..••••••-•.. 

16.50 

8 

9 

16.00 
15.20 

10 

11 

]2 

14.00 
13.80 
13.60 

13 

13.00 

11 

13.80 

15 

13.60 

16 

17 

13.40 
13.00 

18 

12. 8Q 

19 

11.  (» 

•20 

10.50 

21 

10.80 

22 

11.00 

23 

11.50 

24 

12.00 

25 

12.80 

26 

13.00 

27 

13.50 

28  

13.00 

29 

12.00 

30 

11.00 

31 

11.00 

Sept. 

11.00 

11.00 

11.00  ^ 

11.00  I 

11.00  I 

10.90  I 

10.90  j 

10.80  I 

10.80 

10.80 

10.90 

11.00 

11.00 

10.90 

10.00 

10.00 

10.00 

10.80 

10.80 

11.00 

11.00 

11.00 

11.00 

11.80 

11.80 

11.60 

11.40 

11.20 

11.00 

10.80 


O'l.   i  Nov.     I»w. 


10.00 
10.80  I 
10.60 

10.40 ; 

10.20 
10.00  , 
9.80  [ 
9.60  J 
9.40 
9.20  , 
9.20  ' 
9.U0  ; 
8.80 
8.80  I 
8.60 
8.150  1 
8.60 
8.60  I 
8.60 
8.60 
8.80 
8.80 
8.80 
9.20  , 
9.20 
9.20  I 
9.20  ' 
9.20 
9.20 
9. -20 
9.'i0 


9.20 

9.20 

9.30 

9.30 

9.30 

9.40 

9.40 

9.40 

9.40 

9.40 

9.40 

9.50 

9.40 

9.20 

9.20 

9. -20 

9.20 

9.10 

9.10 

9.10 

9.10 

9.10 

9.10 

9.n) 

9.00 

9.00  , 

9.00 

9.00 

9.00 

9.00 


9.(i. 

S.'ii 
9  )« 
9.  Ill 
9.Mt 

\f.»- 
^  ill 
9.  •■> 

\ '.«) 

!♦.•• 
9.  W 
9.(l> 
9Ar 
9  ifi 
9.  Ml 

9.« 

9  (■< 

9.H' 
<.».  til 
9.U) 


SOUTH   CANADIAN    RIVER   NEAR   LOGAN,  N.  MEX. 

This  station  was  established  June  29,  1904,  by.W.  G.  Russell.  It  is 
located  at  the  bridge  of  the  Chicago,  Rock  Island  and  Pacific  Railixxid 
1  mile  west  of  the  depot  at  Ix)gan,  N.  Mex.  A  plain  staff  gage, 
graduated  to  feet  and  tenths  from  zero  to  4  feet,  is  bolted  to  the 
cribwork  of  a  submerged  dam  about  25  feet  below  the  bridge. 
The  remainder  of  the  gage  up  to  14  feet  is  painted  upon  the  concrete 
])ior  of  the  bridge  just  above.  Thc^  gage  is  read  once  each  day  by  John 
W.  Furlow.  Di.scharire  measurements  can  be  made  onlv  at  low  water 
by  wading.  For  high  water  stages  it  will  be  necessary  to  compute 
the  discharge  from  the  slope  and  cross  section  or  by  float  measure- 
ments. As  the  bridge  piers  divide  the  river  into  several  sections,  it 
is  quite  easy  to  obtain  surface  velocities  of  each.  It  is  impossible  to 
make  measurements  from  the  railroad  bridge,  as  it  is  a  narrow  dei'k 
luidge  13()  feet  above  the  bed  of  the  river.  The  initial  point  fordi>- 
charge  measurements  is  at  the  east  end  of  the  railway  bridge.    The 
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channel  is  straight  for  about  2,0fX)  feet  above  and  below  the  station, 
and  the  current  is  moderate  at  ordinary  and  swift  at  high  .stages.  Both 
banks  are  high,  roeky,  clean,  and  do  not  overflow.  The  bed  of  the 
stream  is  composed  of  clean  sand,  and  is  shifting.  The  bench  mark  is 
the  4.5  foot  gage  mark  on  the  concrete  pier  on  the  side  facing  the 
river.  At  low  water  there  are  three  channels  and  at  high  water  one, 
except  as  broken  by  7  bridge  piers. 

During  the  floods  of  October  1,  1904,  the  lower  section  of  the 
original  gage  was  buried  by  sand,  and  the  channel  changed  to  the  west 
side  of  the  river.  The  upper  section  of  the  gage  is  to  be  destroyed, 
as  the  railway  bridge  will  have  to  be  rebuilt.  A  plain,  vertical,  staff 
gage  has  been  attached  to  a  temporary  highway  bridge  about  750  feet 
below  the  old  gage.  This  bridge  will  likely  stay  in  place  until  the 
new  railway  bridge  is  built,  unless  washed  out  by  floods.  The  new 
gage  is  graduated  to  feet  and  tenths  from  zero  to  8  feet,  with  its  zero 
placed  4.32  feet  below  the  zero  of  the  old  gage.  It  was  necessary  to 
place  this  zero  below  the  other,  or  have  both  positive  and  negative 
i*eadings.  Bench  mark  No.  1  is  the  top  of  a  projecting  point  on  a 
sandstone  ledge  about  100  feet  north  of  the  north  end  of  the  highway 
bridge,  marked  with  a  cross  and  the  letters  "  B.  M."  Its  elevation  is 
22.15  feet  above  the  zero  of  the  old  gage.  Bench  mark  No.  2  is  a 
cross,  marked  "B.  M.,"  on  the  top  of  a  point  of  rock  about  100  feet 
east  of  the  second  steel  bent  of  the  railway  bridge,  115  feet  south  of 
the  north  end.  Its  elevation  is  23.55  feet  above  the  zero  of  the  old 
gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 


IHscharge  measure meixtn  of  South  Canadian  River  near  Logan ^  X.  Mex.j  in  1904. 


Date. 


June  29 

August  10  . 
October  2.. 
October  22, 


Hydrographer. 


W.  G.  Russell 

do 

....do 

....do 


Width. 

Feei. 
245 
388 

119 


a  Float  measurement  velocity  obtained  from  slope, 
IBB  131—05 ^11 


Area  of  |     Mean 
section,     velocity. 


Sq.  feet.    Ft.  per  sec. 
64  '      0.87 


1,400 

13, 520 

174 


«5.82 
11.05 
ft  3.  72 


Oasre     {      Dis- 
height.      charge. 


Feet. 
0.55 
4.50 

31.30 
3.00 


Sec.-feet, 

56 

7,446 

149,400 

647 


fr  Float  measurement. 
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Mean  daily  ga^e  height^  infeety  of  South  Canadian  River  near  Logans  N.  Mex.,  for  iiM4. 


1. 
2. 
8. 


6. 
7. 
8. 

9. 
10. 

11. 

12. 
13. 


14. 

15. 

16. 

17., 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29., 

30. 

31., 


Day. 


July. 

Aug. 
1.50 

Sept.   , 
0.40  1 

Oct. 

Nov.   1 

Dtv, 

1.50 

30.00 

2.70 

'.Ml 

2.00 

5.00 

.45 

(« 

) 

2.60  ' 

2.0 

3.00 

4.00 
2.50 
1.50 

3.25  : 
3.05 
1.75  1 

2.55 
2.40  1 

1  0 

3.50 

ill 

2.50 

■l.\} 

1.90 

1.00 

.90 

2.40 

Li 

.       1.80 

1.40 

.70  ' 

2.50  ! 

•t    •! 

'       2.00 

1.00 

.60 

2.50  1 

•>   •! 

2.80 

3.50 

.55 

2.50 

■)    ■» 

1.60 

4.50 

3.50 

1.20 

.80 

.50 
.50' 
.50 
.45 

2,50 
2.50 
2.40  ' 
2.40 

2.1 

1       1.30 

2  1 

3.50 

2.1 

1.10 

1 11 

1.30 

.60 

.40 

2.40 

10 

.80 

.60 

.40 

... 

2.40 

2.U 

.60 

.55 

.40 

2.30, 

2.0 

.50 

3.35 

.40  ' 

2.30  1 

•0 

8.30 
1.50 

2.25 
1.60 

.30 
.30 

2.2(» 

2.10 

2.H 

2  1' 

2.00 

1.20 

.30     ; 

2. 10 

2.1 

1.00 

.95 

.20 

2.10 

~2 

8.35 
3.00 

1.80 
1.85 

.20 
.•20 

2.00  1 
2.00  ' 

•t  ■) 

ft  3. 00 

•1  ■» 

1.70 

1.20 

.20 

2. 

90 

2.00 

2." 

1.30 

.75 

.45 

2, 

85 

2.00 

2." 

1.00 

.70 

.80 

2. 

SO 

2.00 

2.  J 

1.70 

.55 

2.35  , 

2. 

75 

2.00 

1.20 

.50 

4.25 

2, 

75 

2.00 

2.2 

1.10 

.50 

7.50  ' 

2. 

70 

2.00 

•  t  •! 

.90 

.40 

25.00 

2. 

70 

2.00  ! 

2.1 

1.80 

.40 

2. 

70 



■2-0 

_ 

«Gage  destroyed  October  2. 


ftChige  reestablisbed. 


MORA   RIVER  AT  LA   CUEVA,    N.    MEX. 

This  station  was  established  August  25, 1903,  by  M.  C.  Hinderlider. 
It  is  located  at  the  wagon  bridge  in  the  town  of  La  Cueva,  N.  Mex. 
The  gage  is  a  vertical  rod,  graduated  to  feet  and  tenths  from  zero  to  7 
feet,  fastened  to  the  west  end  of  the  north  abutment  of  the  wagon 
bridge.  The  zero  of  the  rod  is  on  the  bed  of  the  stream.  The  gatre 
is  read  twice  each  day  by  Hugh  Loudon,  of  the  La  Cueva  Land  and 
Cattle  Conipan3\  Discharge  measurements  are  m^de  by  wading  ju>t 
below  the  })ridge  to  which  the  gage  is  attached  or  from  the  bridge  at 
high  stages.  The  channel  is  tortuous  above  and  below  the  station. 
The  right  bank  is  a  high,  rocky  bluff.  The  left  bank  is  a  loam  bank 
about  6  feet  high,  lined  with  willows  and  covered  with  alfalfa  fields, 
and  overflows  at  high  water.  The  bed  of  the  stream  is  composed  of 
sand  and  gravel,  and  is  somewhat  shifting.  There  is  but  one  channel 
except  at  very  high  stages,  when  the  left  bank  is  overflowed.    Con- 
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ditions  are  favorable  for  good  results.  Practically  all  the  water  is 
diverted  by  the  La  Cueva  canal  just  above  the  station,  but  is  returned 
l)elow.  Gagings  are  made  in  the  canal  to  determine  the  amount  of 
water  carried.  During  the  flood  of  September  29,  1904,  the  bridge 
and  gage  were  carried  away.  Records  were  discontinued  for  the 
i-emainder  of  the  vear,  but  the  station  will  be  reestablished  in  the 
spring  of  1905. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Memi  daily  gage  heighty  in  feet,  of  Mora  River  at  Im  Cueva,  N.  Mex. ,  for  1904. 


Dav 


Juno 


1. 

2 

•> 
o. 

4. 

5. 
fi. 
I . 
8. 


July. 

0.80 
.70 
.86 
.76 
.70 
.70 
.60 
.60 


Dav 


June. 


9 

10 

11 

12 - 

13 

• 

u 1 

1.1 

0  56 

16 

1.10 

July. 

Day. 

0.70 

17 

.70  ' 

18 

.65 

19 

.76  1 

20 

.60  1 

21 

.60 

•22........ 

.50 

23 

.:« 

24 

June. 

0.90 
.70 

.76 
.70 
.70 

.85 
.80 
.80 


July. 

0.30 
.30 
.80 
.70 
.65 
.75 
1.-16 
1.10 


Day. 

June. 
0.76 

July. 

•26 

1.26 

26 

1.06 

1.26 

27 

.86 

l.*26 

'28 

.80 

1.25 

29 

.66 

1.20 

-30 

.66 

1.16 

31 

MORA    CAXAL   AT   LA   CUEVA,  N.  MKX. 

Mora  canal  diverts  water  from  Mora  River  a  short  distance  above 
the  gaging  station  maintained  on  Mom  River  at  La  Cueva,  N.  Mex., 
and  returns  a  portion  of  the  same  below  the  station.  At  times  a  por- 
tion or  all  of  the  water  in  the  canal  is  passed  through  the  wheel  of  a 
grist  mill  or  waste  gate  directly  back  to  the  river  above  the  gage.  At 
other  times  a  portion  or  all  the  water  in  the  canal  is  carried  to  stoi-age 
reservoirs  and  not  returned  to  the  river.  Gagings  are  made  from  the 
footbridge  crossing  the  canal  just  north  of  the  Mora  River  gaging 
station  in  order  to  determine  the  total  amount  of  water  carried  b}^  the 
river  when  water  in  the  canal  is  being  stored.  The  gage  is  a  vertical 
staif,  graduated  to  feet  and  tenths  from  zero  to  2.9  feet,  set  at  the 
right  bank  of  the  canal  opposite  the  store  building.  The  zero  of  the 
gage  rests  on  the  bottom  of  the  canal.  The  gage  is  read  twice  each 
da\'  by  Hugh  Ijoudon,  of  the  La  Cueva  Land  and  Cattle  Company. 
The  bench  mark  is  a  cross  marked  with  the  letters  '^B.  M."  chiseled 
into  one  of  the  foundation  stones  of  the  store  building,  1  foot  above 
the  ground  and  almost  opposite  the  gage  rod.  Its  elevation  is  7.008 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


164 


STREAM   MEASUREMENTS   IN   1904,  PART   VIII. 


[HO.  ISL 


Mean  daily  gage  height^  in  feet j  of  Mora  canal  at  La  Otieva,  N»  Mex.jfor  1904. 


Day.       June. ;  July. 


Day.      I  June. 


] ' 

2 

■' I 

4 

5 1 

6 ' 

7 1 

8 1 

I 


0.70 
.80 
.85 
.80 
.70 
.70 
.60 
.70 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


0.65 
.90 


July. 

0.75 
.75 
.65 
.55 
.70 
.50 
.50 
.36 


Day. 


June. 


1 


17 

...     0.90 

1 

18 

...        .86 

19 

.90 

20 

..J      .80 

21 

...        .85 

22 

...'      .90 

28 

...|      .76 

24 

. . .        .70 

July. 

O.^-j 

.30 

.75 

.65 

.65 

1.00 

1.50 

1.45 


Day. 


June.  Julv. 


25. 
26. 
27. 
28. 
29. 
30. 
31. 


0.65 

1.00 

.75 

.7t) 

.ao 

.65 


l.r« 
1.4.I 
1.2.) 

.OU 
.Si 


MORA   RIVER  AT  WEBER,  N.  MEX. 


This  station  was  established  August  21, 1903,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  150  feet  north  of  the  post-office  at 
Weber,  N.  Mex.,  and  is  about  15  miles  west  of  Watrous,  N.  Mex.  The 
gage  is  a  vertical  2  by  6  inch  timber  14  feet  long,  fastened  to  the 
upstream  end  of  the  south  abutment  of  the  wagon  bridge.  The  zero 
of  the  gage  rests  on  the  bed  of  the  river.  It  is  read  twice  each  day 
by  Mrs.  Emily  Biernbaum,  the  postmaster  at  Weber.  Discharge 
measurements  are  made  during  the  greater  part  of  the  year  by  wading 
below  the  bridge.  At  high  water  they  are  made  from  the  highway 
bridge  which  consists  of  a  single  span  of  32  feet.  The  initial  point 
for  soundings  is  the  edge  of  the  left  abutment.  The  channel  is 
straight  for  20  feet  above  and  for  75  feet  below  the  bridge.  Both 
banks  are  of  gravel  and  overflow  only  at  high  stages.  The  bed  of  the 
stream  is  composed  of  bowlders  and  mud,  overlying  shale  or  stone, 
with  a  sand  bar  near  the  right  bank  just  below  the  bridge  during  low 
water.  A  few  feet  below  the  bridge  the  channel  is  filled  across  with 
riprap,  is  shifting,  and  free  from  vegetation.  Bench  mark  No.  1  is  a 
20-penny  nail  driven  horizontally  into  the  northwest  face  of  a  large 
Cottonwood  tree  75  feet  southeast  of  the  gage.  A  spike  is  driven  on 
each  side  of  the  bench  mark.  The  elevation  of  the  bench  mark  i^^ 
12.921  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
20-penny  nail  driven  vertically  into  the  top  side  of  the  east  end  of  the 
cap  timber  of  the  north  abutment  of  the  bridge.  Its  elevation  i? 
10.114  feet  above  the  zero  of  the  gage. 

On  September  29,  1904,  this  station  was  destroyed  by  the  greatest 
flood  ever  known  to  have  occurred  on  Mora  River.  The  bridge  and 
gage  rod  were  carried  away  and  all  the  buildings  at  Weber  were 
destroyed.  Since  the  flood  this  station  has  not  been  reestablished,  a^ 
the  observer  moved  away  and  no  one  else  was  available. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  vieamrement  of  Mora  River  at  Weber ^  N.  Mex.y  in  1904. 


Date. 


Hydrographer. 


October  12, 


G.  B.  Monk 


Width. 

Feet. 
37 


Area  of 
«eetl<»n. 


Sq./tet. 
73 


Mean 
vekiclty. 


Ft.  per  mec. 
2.71 


Qage 
heiffht. 


DiN- 
rhaixe. 


198 


a  Qage  destroyed  September  30,  1904. 


Mean  daily  gage  height,  in  feet,  of  Mora  River  at  Weber,  N.  Mex,jfor  1904. 


Day. 


]. 
i. 
3. 

4. 

5. 
6. 

i. 

8. 

». 
10. 
11. 
12. 
13. 
H. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2«. 
29. 
30. 
31. 


•  - 





— — 

— 

— 

lar. 

Apr. 
2.00 

May. 

1.90 

June. 
1.90 

July. 
1.90 

Aug. 
3.35 

Sept. 

2.10 

l.M) 

2.10 

2.00 

1.90 

1.90 

2.50 

3.15 

l.MO 

2.10 

2.00 

1.90 

1.90 

2.55 

6.10 

1.80 

2.10 

2.00 

1.90 

1.90 

2.05 

3.00 

1.80 

2.10 

2.00 

1.90 

1.90 

1.90 

2.90 

1.80 

2.10 

2.00 

1.90 

1.90 

1.90 

3.30 

1.80 

2.10 

2.00 

1.90 

1.90 

1.90 

2.85 

1.80 

2.10 

2.00 

1.90 

1.90 

1.90 

2.30 

1.80 

2.10 

1.95 

1.90 

1.90 

1.90 

2.35 

1.80 

2.10 

1.90 

1.90 

1.90 

1.90 

2.25 

1.80 

2.10 

1.90 

1.90 

1.90 

1.90 

2.20 

1.80 

2.10 

1.90 

1.90 

1.90 

2.95 

2.20 

1.80 

2.10 

1.90 

1.90 

1.90 

2.20 

2.15 

1.80 

2.15 

1.90 

1.90 

1.90 

1.95 

2.10 

1.80 

2.10 

1.90 

1.90 

1.90 

1.90 

2.10 

.1.80 

2.10 

1.90 

1.90 

2.35 

1.90 

1.90 

1.80 

2.10 

1.90 

1.90 

2.40 

1.90 

2.45 

1.80 

2.10 

1.90 

1.90 

1.96 

1.90 

2.30 

1.80 

2.08 

1.90 

1.90 

1.90 

2.30 

2. 15 

1.80 

2.05 

1.90 

1.90 

1.90 

1.90 

1.95 

1.80 

2.05 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

2.05 

1.90 

2.25 

2. 10 

2.35 

1.90 

1.90 

2.05 

1.95 

1.90 

1.90 

3.30 

1.H5 

2.00 

2.05 

2.00 

1.90 

1.90 

2.55 

1.80 

1.90 

2.05 

2.00 

1.90 

1.85 

3.80 

1.75 

1.90 

2.00 

1.90 

1.90 

1.80 

2.90 

1.65 

1.H5 

2.00 

1.90 

1.90 

2.00 

3.00 

1.60 

2.50 

2.00 

1.90 

1.90 

2.20 

2.95 

1.70 

3.&'> 

2.00 

1.90 

1.90 

1.95 

2.40 

1.70 

8.50 

2.00 

1.90 

1.90 

1.90 

2.35 

1.80 

(«). 

2.00 

1.90 

2.30 

l.KU 

«  Gage  destroyed  September  30. 
SAPELIiO   RIVER  AT  SAPELLO,    N.    MEX. 

This  station  wa^*  established  August  12,  1903,  by  E.  G.  Marsh.  It 
is  located  about  one-half  mile  above  the  junction  of  Sapello  and  Man- 
uelitos  rivers,  an(l  is  about  12  miles  from  Las  Vegas,  N.  Mex.  The 
jr«ig*^.is  an  inclined  1  by  8  inch  pine  board  10  feet  long,  lx)lted  to  the 
rm-k  and  bnu^^d  with  timbers.  It  is  read  once  each  day  by  Ilorai'e  R. 
Titlow.  Discharge  measurements  may  be  made  by  wading,  })ut  at 
high  stages  a  cable,  car,  tagged  wire,  and  stay  wire  will  be  necessary. 
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The  initial  point  for  soundings  is  a  cross  in  the  ledge  of  rock  on  the 
east  bank.  The  channel  is  winding  above  and  below  the  station,  and 
will  overflow  both  banks  except  at  the  station.  The  bed  of  the  stream 
is  composed  of  gravel  above  and  below  the  station.  At  the  station 
the  bed  in  an  outcrop  of  rock  covered  with  about  6  inches  of  shifting 
sand.  The  bench  mark  consists  of  two  arrows  with  the  letters  B.  M. 
cut  in  the  ledge  of  rock  on  the  east  bank  10  feet  downstream  from  the 
gaging  section.     Its  elevation  is  12.57  feet  above  the  aero  of  the  gage. 

This  station  was  abandoned  in  March,  1904,  being  replaced  by  the 
station  farther  down  the  Sapello  at  -Los  Alamos.  Owing  to  the  great 
drought  of  1903  no  discharge  measurements  were  made. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

yfean  daily  gage  helglUj  in  feet,  of  Sapello  River  at  Sapello,  N,  Mex.,for  1904. 


Day. 


I 
Jan.  I   Feb. 


1 '    0.60 

2 60 

3 60 

4 00 

6 ,      .60 

6 60 

7 60 

H..: 60 

9 60 

10 60 

11 60 


0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 


Mar. 

0.50 
.50 
.50 
.50 
.50 
.50 
.50 


Day. 


12. 
13. 
14. 
15. 
16. 
17. 
18. 


.50  ,|  19. 
.50  I  20. 
.50  [   21. 

.50  I 


{  Jan. 

.'  0.60 
.60 
.60 
.60 
.60 
.60 
.60 
,60 
.60 
.60 


Feb.     Mar. 


0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.50 


0.50 
.50 
.50 
.40 
.40 

.40 ; 

.40  I 
.40' 
.40 
.40 


Day. 


Jan. 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 


Feb.     Mar. 


0.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 


0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 


I 


SAPELLO   RIVER   NEAR   LOS  ALAMOS,  N.  MEX. 

This  station  was  established  August  22,  1908,  by  M.  C.  Hinderlider. 
It  is  located  at  a  ford  crossing  Sapello  River  at  a  point  due  north  from 
Los  Alamos  and  about  one-fourth  mile  distant.  The  gage  consists  of 
a  2  by  6  inch  timber,  16  feet  long,  placed  in  an  inclined  position  on 
the  right  bank  of  the  river  at  the  ford.  It  is  graduated  to  read 
directly  to  vertical  tenths  of  feet  from  0.5  foot  to  7.5  feet.  There  is 
no  bridge  and  no  other  means  of  making  high- water  measurements. 
This  station  later  took  the  place  of  the  stations  on  the  Sapello  and 
Manuelitos  rivers  at  Sapello  when  the  latter  were  abandoned  in 
March,  1904.  All  measurements  are  made  by  wading.  The  initial 
point  for  soundings  is  the  right  bank.  The  channel  is  straight  for 
200  feet  above  and  below  the  station.  The  current  is  moderate  at 
ordinary  stages  and  rapid  at  flood  stages.  The  right  bank  is  high 
and  steep  and  does  not  overflow  at  the  gage.  The  left  bank  is  a  low 
sand  and  gravel  bar  extending  for  about  100  feet  and  then  rising  to 
aliove  high-water  mark.  The  bed  of  the  stream  is  composed  of  small 
cob})lestones,  gravel,  and  sand,  and  is  apparently  permanent.     The 
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cross  section  is  regular,  and  there  is  one  channel  at  all  stages.  The 
bench  mark  is  a  20-penny  spike  driven  horizontally  into  the  north- 
west face  of  a  10-inch  willow  tree  about  3i  feet  above  the  ground. 
The  tree  is  about  100  feet  southeast  of  the  gage,  and  there  is  a  spike 
driven  on  each  side  of  the  bench  mark.  The  elevation  of  the  bench 
mark  is  17.815  feet  above  the  zero  of  the  gage.  The  gage  is  read 
twice  each  day  by  W.  B.  Hogin. 

A  cable  was  placed  across  this  stream  about  500  feet  above  the  gage 
rod,  equipped  with  car  and  tag  wire,  in  March,  1904,  from  which 
gagings  at  high  stages  are  made.  This  station  was  established  for  the 
purpose  of  determining  the  available  amount  of  water  for  prospective 
diversion  into  the  Sanguyjuella  basin  for  storage.  This  basin  lies 
about  6  miles  northwest  of  Las  Vegas. 

The  following  discharge  measurement  was  made  by  M.  C.  Hinder- 
lider  in  1903: 

August  22:  Gage  height,  1.30  feet;  discharge,  7  second-feet. 

No  other  measurements  were  secured  in  1903  on  account  of  the 
extremely  low  stage  of  this  stream  during  the  entire  year.  For  the 
same  reason  but  one  discharge  measurement  was  made  in  1904,  which 
was  made  by  George  B.  Monk: 

October  12:  Disc^harge,  137  second-feet. 

This  measurement  was  made  after  the  great  flood  of  September  29, 
1904,  which  destroyed  the  gage.  The  gage  will  be  reestablished  in 
the  spring  of  1905. 

The  observations  at  this  station  during  1904  have  l)een  made  under 
the  direction  of  M.  C.  Ilinderlider,  district  hydrographer. 
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Mean  daily  gage  heigM,  in  feet,  of  Sapello  River  near  Los  AlamoSy  N,  Jfear.,  for  1904- 


Day. 

Mar. 

Apr. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

May. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.20 
2,70 
2.15 
1.40 
1.16 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

June. 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.36 
2.66 
3.20 
2.40 
2.66 
2.60 
1.36 
1.20 
1.06 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

July. 

Aug. 

1.30 
1.30 
2.30 
2.20 
1.95 
2.75 
2.20 
2.30 
2.40 
2.30 

1 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.95 
2.10 
1.66 
1.80 
2.06 
1.50 
1.30 
l.SO 
1.90 

2 1 

3 

4 

5 

6 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

7 

8 

9 

10 

11 

1.70 

1.26 
1.00 
1.00 
1.00 
1.00 
1.00 
2.25 
1.30 

13 

14 

15 

16 

17 

18 

19 

20 

1.00 

21 

1.00 

1.00 
1.00 

28 

24 

1.00  1 

25 

1.00 

1.00 

27 

1.00  ' 

28 

29 

30 

31 

1.00 
1.00 
1.00 
1.00 

Sept. 

1.00 
1.00 
1.00 
.  1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.(10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.90 


a  Gage  destroyed  by  flood. 


SAPELLO   MILL  TAILRACE  AT  SAPELLO,    N.    MEX. 

A  gage  rod  was  placed  in  the  mill  tailrace  of  the  flouring  mill  at 
Sapello,  for  the  purpose  of  determining  the  amount  of  water  pas.sing 
through  the  mill  wheel.  This  water  is  diverted  by  two  ditches  from 
both  Sapello  and  Manuelitos  rivers  at  points  above  the  gage  rods  in 
those  streams,  and  reenters  Sapello  River  below  the  junction  of  Sapello 
and  Manuelitos  rivers.  At  low  stages  these  ditches  take  the  entire 
supply  in  the  two  rivers  before  the  water  reaches  the  gage  rods  in  the 
same,  and  as  this  water  is  returned  to  the  river  below  the  gage  itkLs 
through  the  mill  tailmce  it  was  necessary  to  place  a  gage  in  the  mill 
tailrace.  This  gage  consists  of  a  2  by  4  inch  b}^  5-foot  timber  gradu- 
ated to  vertical  feet  and  tenths  and  placed  in  the  mill  tailrace  about 
150  feet  below  the  mill.  The  amount  of  water  passing  this  gage,  added 
to  the  amount  passing  the  gages  in  Sapello  and  Manuelitos  rivers,  gives 
the  total  discharge  of  the  Sapello  proper.     This  station,  with  the  sta- 
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tions  on  the  Sapello  and  Manuelitos  rivern  at  Sapello,  was  abandoned 
in  March,  1904. 

The  observations  at  this  station  during  liK)4  have  been  made  under 
the  direction  of  M.  C.  Ilinderlider,  district  hN'drographer. 

Mean  daily  gage  heiglU,  in  fed,  of  Sapello  Mill  tailrace  lU  Sapello,  N.  Mex\,  for  1904. 


Itey. 

1 
Jan.  , 

0.30  1 
.30 
.30 
.30 
.30  i 
.30 
.30 
.30 
.30 
.30 
.30 

Feb. 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

Mar.  1 

0.80 
.80, 
.80 
.80 
.80 
.00  1 
.00 
.30 
.30 
.30 

.30 

1 

Day. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Jan. 

Feb. 

0;30  ' 
.80 
.30  < 
.30  I 
.30 
.30 
.80 
.40 
.60 
.60 
.60  I 

1 
Mar.  , 

0.30 
.30 
.00  , 
.00 
.00 
.00 
.00 
.00' 
.00 
.00; 

.00 

1 

Day. 
23 

Jan. 

0.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 
.30 

Feb. 



0.80 
.90 
.90 
.90 
.90 
.90 
.90 

Mar. 

0.30 
.30 
.30 
.30 

\  .30 
.30 
.80 

1  .30 
.30 
.30 
.30 

0.40 

24 

.00 

2& 

.00 

26 

.00 

27 

.20 

r, 

28 

.20 

7.... 

29 

.20 

8 

9 

30 

31 

.20 
.20 

10 

11 

MANUELITOS  RIVER  AT  SAPELLO,  N.  MEX. 

This  station  was  established  August  11,  1903,  by  E.  G.  Marsh.  It 
is  located  two-fifths  of  a  mile  above  the  junction  of  Sapello  and  Manu- 
elitos rivers,  and  about  12  miles  from  Las  Vegas,  N.  Mex.  There  is  a 
riprap  wing  dam  500  feet  below  the  station.  The  gage  is  a  1  by  8 
inch  pine  board  10  feet  long,  bolted  in  an  inclined  position  to  the 
rock}^  bluff  on  the  left  bank,  and  is  graduated  to  read  to  vertical 
tenths  of  feet.  It  is  read  once  each  <Jay  by  Horace  R.  Titlow.  A  cable, 
car,  and  tagged  wire  will  be  necessary  in  order  to  obtain  measurements 
at  high  water.  The  initial  point  for  soundings  is  a  cross  cut  in  the 
face  of  the  rock  5  feet  downstream  from  the  gage,  on  the  east  bank. 
The  channel  is  straight  for  100  feet  above  and  250  feet  below  the 
station.  At  flood  stages  the  current  is  very  swift  and  there  is  but 
one  channel.  At  very  low  water  there  are  several  small  channels. 
The  right  bank  is  low,  brush  lined,  and  overflows  at  high  water  until 
it  reaches  a  second  higher  bank.  The  left  bank  is  a  steep,  rocky  bluff, 
and  does  not  overflow.  The  bed  of  the  stream  is  composed  of  quick- 
sand, which  is  prevented  from  shifting  by  the  riprap  dam  below.  The 
l)ench  mark  consists  of  two  arrows  cut  in  the  rocky  bluff  39  feet  down- 
stream from  the  gage.  Its  elevation  is  7.65  feet  above  the  zero  of  the 
gage.  This  station  was  abandoned  in  March,  1904,  and  replaced  by 
the  one  on  Sapello  River  at  Los  Alamos. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Mean  daily  (ja{fp  height,  in  feet ^  of  Manuel itos  Rirer  at  Sapelh,  X.  Mex.^/or  J901 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 


Day. 


Jan. 

0.30 
.30 
.30 
.80 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


Feb. 
0.40 

Mar. 

0.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 
.30 
.30 
.30 

Day. 
12 

.40 

13 

.40 

1  14 

.40 

15 

.40 

If, 

.40 

17 

.40 

18 

.40 

'l9 

.40 

1  20 

.40 

21 

.40 

22 

1 

Jan.  I  Feb. 


0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

.:» 


0.40 
.40 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


Mar. 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


Day 


Jan.      Feb. 


- 

23 

0.:30 

24 

.30 
.30 

25 

2fi 

.30 

27 

.Si) 

••* 
28 

.30 

29 

.30 

30 

.30 

31 

.30 

0.90 

«.».-.' 

.30 

...) 

.30 

.»! 

.30 

.St 

.30 

.S' 

.30 

.s 

.30 

..i 

.30 

.3' 

.30 

..Ji 

UTE   CREEK   NEAR   IXXJAN,  N.  MEX. 


This  station  was  established  August  12,  1904,  by  W.  G.  RiLssell.  It 
is  located  about  7  miles  northwest  of  Logan,  N.  Mex. ,  and  about  4 
miles  above  the  mouth  of  Ute  Creek,  near  the  old  Martinez  hou>e. 
An  inclined  staif  gage,  graduated  to  read  in  vertical  feet  and  tenths 
from  zero  to  7  feet,  is  fastened  to  the  point  of  rocks  about  100  yard^ 
northwest  of  the  old  Martinez  house.  The  graduations  are  continued 
up  to  11  feet  on  the  rock.  The  gage  is  read  once  each  day  by  Manuel 
Martinez.  Discharge  measurements  are  made  at  low  water  by  wading 
near  the  gage.  Discharges  for  high  stages  must  be  computed  from 
the  slope  and  cross  section.  The  initial  point  for  soundings  is  at  the 
gage,  on  the  left  bank  of  the  stream.  The  channel  is  straight  for 
about  300  feet  above  the  station.  The  current  is  sluggish  at  low  and 
swift  at  high  stages.  The  right  bank  is  low,  clean,  and  subject  to 
overflow.  The  left  bank  is  high,  rockj^  wooded,  and  does  not  over- 
flow. The  bed  of  the  stream  is  composed  of  clean  sand,  and  is  shift- 
ing. There  is  but  one  channel  at  all  stages.  The  bench  mark  is  a 
cross  painted  on  the  top  of  a  rock  on  the  left  bank,  100  feet  below  the 
gage.     Its  elevation  is  5.51  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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\fean  daUy  gage  height,  injeety  of  Vie  Creek  near  Ijogan,  N.  Mejr.^for  1904. 


Day. 


Aujf.  Sept.  1  (k!t.    Nov. 


3 

i 

,'> 

9.00 
5.50 
3.50 


2.50 
2.20 
2.00 
1.60 


2.00     1.30 
rt 1 1.10  '  1.00 


m 

^ 

9 

10 

11 

li 

13 

n 

0.80 

lo 

.30 

16 

.30 

.80 
.50 
.40 
.20 
.30 
.40 
.40 
.40 
.40 
.40 


.80 
.50 
1.00 
.90 
.90 
.80 
.70 
.50 
.30 
.30 


0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 


Dec. 

0.10 
.10 
.10 
.10 
.20 
.20 
.80 
.30 
.30 
.30 
.30 
.20 
.20 
.20 
.20 
.20 


Day. 


17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


Auk. 

5.50 

2.30 

2.10 

1.30 

1.20 

1.10 

1.00 

.90 

.HO 

.70 

.60 

(«) 


Kept.  I  Oct, 


0.40 

.40 

.30 

.80 

.30 

.30  ; 

.30 

.30 

.20 

.20 

.20 

3.50 

5.00 

3.00 


0.30 
.30 
.30 
.20 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.10 
.10 
.10 
.10 


Nov. 

0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 


Deo. 

0.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 


(t  Creek  dry  August  28  to  September  1,  inclusive. 
"  BEAYER  CREEK   NEAR  BEATER,  OKLA. 

This  station  was  established  March  29,  1904,  by  W.  G.  Russell.  It 
is  located  just  below  the  ford  about  one-fourth  mile  north  of  Beaver, 
Okla.  The  gage  is  an  inclined  1  by  4  inch  rod  12  feet  long,  graduated 
to  feet  and  tenths  from  zero  to  6.6  feet,  spiked  to  two  locust  fence 
ix)sts  driven  5  feet  into  the  right  bank  and  bed  of  the  river.  It  is 
read  once  each  day  by  Logan  Rock.  Discharge  measurements  are 
made  at  low  water  by  wading.  It  is  not  possible  to  make  high-water 
measurements  in  this  vicinity,  and  the  discharge  during  Hoods  must 
be  computed  from  the  slope  and  cross  section.  The  initial  point  for 
soundings  is  at  the  gage.  The  channel  is  straight  for  about  300  feet 
a})ove  and  below  the  station  and  about  96  feet  wide  at  ordinary  stages. 
During  the  flood  of  July,  1904,  the  river  was  2,647  feet  wide  along 
the  highway  and  across  the  ford,  and  the  stream  bed  was  eroded. 
The  old  gage  was  destroyed  July  9,  1904,  and  a  new  one  was  placed  a 
short  distance  downstream  at  the  same  elevation.  The  current  is  slug- 
f^ish  at  low  water,  but  has  a  good  current  at  high  stages.  Both  banks 
are  low,  clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  clean  sand  and  is  shifting.  There  is  but  one  channel  at  all 
stages.  The  bench  mark  is  the  top  of  a  pine  stake  about  0.5  feet 
al>ove  the  surface  of  the  ground  16  feet  south  of  the  gage.  Its  eleva- 
tion is  6.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Discharge  measurements  on  Beaver  Creek  near  Bearer^  Olda,,  in  1904. 


Date. 


March  29 
August  3 


Hydrographer. 


W.G.  Russell. 
....do 


Width. 

Feet. 
55 
95 


Area  of 
setaion. 


Mean 
veloi'ity, 


Stj./eet.     Fl.itertec. 
23         0.91 
77         1.77 


Qa^e 
height. 


tied. 
1.15 
.82 


chanre. 


21 

«i:i»; 


a  Old  gage  destroyed  Julv  9, 1904,  and  new  g^e  was  placed  a  short  distance  downstream  at  the  tAmr 
elevation.    The  flood  cut  the  bed  ont  and  left  water  surface  at  lower  elevation. 

Mean  daily  gage  height,  in  feel,  of  Beaver  Creek  near  Beaver,  01da.,foT  1904. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


Day. 


Mar.       Apr. 


May.      June.     July. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


1.1.'. 
1.15 
1.10 


1.10 
1.15 
1.15 
1.20 
1.20 
1.25 
1.25 
1.25 
1.25 
1.20 
1.20 
1.15 
1.15 
1.15 
1.15 
1.15 
1.10 
1.10 
1.10 
1,15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.15 
1.10 
1.20 
1.25 


1.50 

1.60 

2.60 

2.40 

1.80 

1.60 

1.50 

1.85 

1.30 

1.30 

1.35 

1.30 

1.20 

1.20 

1.20  I 

1.20 

1.20  ' 

1.15  1 

1.10 

1.10  ' 

1.10 

1.10 

1.10  I 

I 

1.10  I 
1.10  I 
1.10 
1.15  ' 
1.15  ! 
1.15  I 
1.10 
1.10  ' 


1.10 
1.10 
1.15 
1.10 
1.10 
1.15 
1.10 
1.10 
2.17 
1.90 
1.60 
1.40 
1.35 
1.30 
1.25 
1.20 
1.15 
1.10 
1.10 
2.30 
1.40 
1.20 
1.20 
1.30 
1.30 
1.25 
1.30 
1.40 
1.70 
1.70 


1.50 
1.30 
1.30 
1.50 
1.50 
1.40 
4.10 
4.80 


'    Aug. 

1 

Sept. 

Oct. 

Nov.   ! 

D«. 

1 

0.40 

0.70 

0.75 

0. 7'. 

.35 

2.60 

.75 

.7*1 

0.80 

.a5 

8.15 

.75 

.7'^ 

.70 

.35 

2.00 

.70 

.7.'< 

1.90 

.35 

1.70 

.75 

.    !•' 

1.40 

.40 

1.80 

.75 

.* 

1.10 

.85 

^1.15 

.75 

.* 

.90 

.35 

1.15 

.75, 

.M 

.70 

.&5 

1.00 

.701 

.M 

.65 

.*) 

.90 

.70 

.«►'• 

.60 

.40 

.90 

.70 

.7u 

1.40 

.40 

.a5 

.70 

.> 

1.10 

.90 

.75 

.70 

.* 

1.05 

.90 

.65 

.70 

.« 

.90 

.80 

1.50 

.70  , 

.vu 

.95 

.70 

1.40 

.65 

.9b 

.55 

.50 

1.30 

.65 

\Mi 

.60 

.45 

1.30 

.65 

.♦^J 

1      .eo 

.30 

1.25 

.65 

.« 

.55 

.30 

1.00 

.65 

.!■» 

.90 

.30 

1.00 

.70 

.s."> 

1.10 

.•25 

.95 

.65 

v. 

.80 

.25 

.90 

.65 

.'O 

.75 

.30 

.90 

.65 

.<i 

.70 

.30 

.90 

.65 

.Si 

.60 

.30 

.85 

.05 

..so 

.55 

.30 

.80 

.70 

.»«ll 

.50 

.25 

.80 

.70 

.»*• 

.40 

.25 

.76 

.75 

.»• 

.40 

.30 

.75 

.75 

1.* 

.45 

.75 

l.lu 

CANADIAN    RIVER    (nORTH    FORK)    NEAR  WOODWARD,    OKLA. 

This  station  was  established  September  13,  1903,  by  W.  G.  Russell. 
It  is  located  7  miles  eavst  of  Woodward,  at  the  railroad  bridge.  The 
gage  is  painted  on  the  west  face  of  the  second  pier  from  the  west  end 
of  the  bridge.  It  reads  from  zero  to  7  feet.  The  observer  is  Adolph 
Mueller,  the  section  foreman.  Discharge  measurements  are  made 
from  the  six-span  railroad  bridge,  which  has  a  total  length  between 
abutments  of  3()()  feet.     The  initial  point  for  soundings  is  the  west  end 
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of  the  bridge.  The  channel  is  straight  for  200  feet  above  and  below 
the  station.  The  right  bank  is  high  and  not  liable  to  overflow.  The 
left  bank  is  low  and  liable  to  overflow,  with  scattering  trees  along  the 
bank.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  one 
channel,  broken  by  two  piers  at  low  water  and  five  piers  at  high  water. 
The  bench  mark  is  the  bottom  of  the  coping  stone  of  the  pier  at  the 
top  of  the  gage.  Its  elevation  is  7.00  feet  above  the  zero  of  the  gage. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Diitf'harge  measurements  of  Canadian  River  (North  Fork)  near  Woodward^  Okla.y  in  1904. 


Date. 


Hydrographer. 


Auiriist  18 1  W.  G.  Russell 

Sf|)teml)er  18 do 


Width. 


Area  of       Mean 
section.  !  velocity. 


Feet. 
140 
82 


Sq.  feet.    Ft.  per  gee. 


263 
41 


0.98 
1.85 


Mean  daily  gage  heighif  in  feet,  of  Canadian  River  {North  Fork)  near  Woodxvard,  Okla., 

for  1904. 


Day. 

Jan. 

2.50 
2.40 
2.50 
2.50 
2.50 
2.  SO 
2.50 
2.50 
2.40 
2.60 
2.70 
2.50 
2.60 
2.50 
2.50 
2.50 
2.70 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.10 
2.50 
2.50 
2.60 
2.60 
2.70 

Feb. 

2.60 
2.60 
2.50 
2.70 
2.80 
2.70 
2.60 
2.70 
2.70 
2.60 
2.50 
2.50 
2.50 
2.90 
2.60 
2.60 
2.80 
2.30 
2.70 
2.60 
2.90 
2.70 
2.70 
2.70 
2,70 
2.70 
2.60 
2.70 
2.60 

Mar. 

2.60 
2.60 
2.60 
2.50 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

Apr. 

May. 

5.00 
3.20 
'    8.00 
1    7.00 
3.60 
3.50 
3.40 
3.00 
2.90 
2.70 
2.50 
2.40 
2.40 
2.30 
2.30 
2.60 
2.60 
2.60 
2.60 
2.10 
2.30 
2.20 
2.00 
2.10 
2.60 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 

June. 

July. 

2.20 
2.40 
2.30 
2.30 
2.50 
2.50 
3.00 
7.80 
7.70 
7.00 
4.50 
4.00 
3.50 
3.00 
3.00 
3.00 
2.80 
2.80 
2.60 
2.60 
2.40 
2.70 
2.60 
2.50 
2.40 
2.40 
2..J0 
2.60 
2.40 
2.30 

Aujr. 

2.30 
2.80 
2.70 
2.50 
2.40 
2.30 
2.20 
2.30 
2.20 
2.20 
2.20 

Sept. 

Oct. 

1.70 
1.90 
1.90 
3.70 
2.90 
2.70 
2.70 
2.60 
2.40 
2.40 
2.40 
2.30 
2.30 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 

1  Nov. 

!    2.10 

'    2.10 

j    2.10 

1    2.10 

'    2.10 

2.10 

1    2.10 

2.10 

2.10 

2.10 

I    2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

Dec. 

1 

2 

2.40 
2.30 
2.40 
2.40 
2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.20 
2.20 
2.20 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2,20 
2.40 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.30 
4.50 
3.70 
3.20 
3.00 
2.70 
2.60 
2.60 
2.60 
2.30 
2.30 
2.30 
2.10 
2.30 
2.40 
2.30 
2.30 
2.50 
2.40 
2.40 
2.40 

2.00 
2.00 
2.00 
1.80 
1.80 
1    1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
2.00 
1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 

■••••■• 

1     2.10 
2.10 

3 

4 

i> 

2.10 
2.20 
2.20 

6 

'     2.40 
1     2.50 

h •- 

9 

to 

11 

1*2 

;     2.40 
2.40 

1     2. 40 
2.40 
2.40 

13 

2.40 

U 

2.40 

15 

2.46 

16 

2. 40 

17 

2.40 

18 

2.20 

19 

2.10 

•JO 

21 

2.20 
2.40 

22 

2.60 

23 

2.50 

24 

2.40 

'25 

2.30 

26 

2.30 

27 

2.30 

28 

2.30 

29 

2.30 

30 

2.30 

31 

2.30 
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CANADIAN  RIVER  (nORTH  FORK)  NEAR  EL  RENO,  OKLA. 

This  station  was  established  October  27,  1902,  by  W.  G.  Riis>ell, 
and  is  located  at  the  highway  bridge,  2  miles  north  of  El  Reno,  Okla. 
The  gage  is  of  the  usual  wire  type,  with  a  scaleboard  graduated  to 
feet  and  tenths,  and  nailed  to  the  railing  of  the  bridge.  The  distance 
from  the  end  of  the  weight  to  the  marker  is  17.06  feet.  The  l>eruh 
mark  is  the  top  of  a  steel  cylinder  on  the  north  side  of  the  bridge. 
Its  elevation  is  11.30  feet  above  the  zero  of  the  gage.  The  initial  point 
for  soundings  is  on  the  right  bank.  The  channel  both  above  and 
jelow  the  station  is  sti-aight  for  about  200  feet  and  has  a  width  of  8n 
feet.  The  right  bank  is  high  and  the  left  bank  is  low.  Both  Imnks 
are  liable  to  overflow.  The  bed  of  the  stream  is  sandy  and  somewhat 
shifting.  The  observer  is  Kenneth  A.  Killion,  who  reads  the  gage 
once  daily.  The  gage  was  destroyed  July  6,  1903,  but  was  reestab- 
lished Julv  10. 

The  observations  at  this  station  during  190-1  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

JHscharge  mecmiremenis  of  Canadian  River  (North  Fork)  near  El  RenOy  Okla.,  in  190^, 


Date. 


January  24  «. 

May  4 

June  7 

July  24 


Hydrographer. 


E.  R.  Kerby 

do 

do 

do  ..... 


August  31 do 


September  21 
Octol)erl8... 


do 
.do 


Width. 


FeH, 

101 

106 

101 

116 

68 

53 

59 


Area  of 
section. 


Sq.  fed. 
101 
244 
109 
677 
101 
55 
88 


Mean 
velocity 


Ft.  ]>er  fee. 
0.65 
2.25 
1.73 
2.60 
1.85 
1.63 
1.63 


Gage 
height. 


Feet 
2.80 
4.10 
2.90 
6.55 
3.10 
2.60 
3.00 


Dis- 
charge. 


Ser.-fefi. 
547 

is: 

l,7ft4 
1S4 

143 


a  Float  measurement. 
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Mian  daily  gage  height^  in  feety  of  (hnadiaii  Jiiver  (AoW/i  Fork)  near  El  RenOy  Okla., 

for  1904. 


Day. 

Jan.a 

1.90 
1.80 
1.80 

Feb. 

2.00 
2,00 
2.00 

Mar. 

2.30 
2.80 
2.30 

Apr. 

2.00 
2.00 
2.00 

May. 

2.40 
2.80 
3.50 

June. 

2.80 
2.70 
5.70 

July. 

2.80 
2.80 
5.10 

Aug. 

3.90 
3.60 
3.70 

Sept. 

3.00 
3.00 
2.90 

Oct. 

2.30 
2.30 
2.40 

Nov. 

2.60 
2.70 
2.70 

Dec, 

1 

2.60 

o 

2.60 

3 

2.60 

4 

1.80 

2.00 

2.30 

2.00 

4.10 

6.00 

3.80 

3.60 

2.90 

2.80 

2.70 

2.60 

5 

1.80 
1.80 

2.00 
2.10 

2.30 
2.30 

2.00 
2.00 

7.90 
8.60 

3.90 
3.  iO 

3.20 
3.10 

3.60 
3.50 

2.80 
2.80 

2.60 
2.40 

2.70 
2.70 

2.60 

6 

2.60 

/..••..•.••.•■• 

1.80 
1.80 
1.90 

2.00 
2.20 
2.20 

2. 20 
2.20 
2.20 

2.00 
2.00 
2.00 

8.90 
6.70 
5.30 

2.90 
3.00 

2.80 

2.90 
2.90 
8.40 

3.60 
8.50 
3.60 

2.80 
2.70 
2.60 

2.80 
2.30 
6.60 

2.70 
2.60 
2.60 

2.50 

s 

2.60 

9 

2.50 

10 

1.90 

2.20 

2.10 

2.00 

4.90 

4.60 

9.15 

3.60 

2.60 

3.80 

2.60 

2.50 

11 

1.90 

2.30 

2.10 

2.00 

4.60 

6.80 

9.30 

4.10 

2.60 

3.60 

2.60 

2.70 

12 

1.80 

2.30 

2.10 

1.90 

4.30 

6.95 

9.36 

4.00 

2.70 

3.40 

2.60 

2.70 

13 

1.90 

2.30 

2.10 

1.90 

3.90 

6.30 

9.40 

4.60 

2.70 

8.20 

2.60 

2.70 

14 

1.90 

.   2.20 

2.10 

1.80 

3.90 

5.00 

9.50 

4.80 

2.70 

3.20 

2.60 

2.60 

1.) 

1.90 

2.20 

2.10 

1.90 

3.00 

4.80 

10.00 

4.20 

2.60 

8.10 

2.60 

2.60 

16 

1.90 

2.30 

2.10 

1.80 

4.00 

4.50 

8.70 

3.90 

2.60 

3.10 

2.60 

2.60 

17 

2.00 

2,30 

2.10 

1.80 

3.t50 

4.10 

€.70 

3.80 

2.60 

3.00 

2.60 

2.60 

18 

2.10 

2.30 

2.10 

1.80 

3.60 

3.80 

5.70 

3.60 

2.60 

2.90 

2.60 

2.80 

19 

2.10 

2.30 

2.10 

1.80 

3.50 

3.50 

5.50 

3.40 

2.60 

2.90 

2,60 

2.70 

20 

2.10 

2.30 

2.00 

1.80 

3.40 

3.40 

5.00 

3.40 

3.10 

2.80 

2.60 

2.80 

21 

2.20 

2.30 

2.00 

1.80 

3.20 

3.10 

4.90 

3.30 

2.60 

2.80 

2.70 

2.90 

22 

2,20 

2.20 

2.00 

1.80 

3.20 

3.10 

4.60 

3.40 

2.70 

2.70 

2.60 

2.90 

iS 

2.20 

2.20 

2.00 

l.SO 

3.10 

3.00 

4.50 

3.40 

2.60 

2.70 

2.60 

2.90 

24 

2.20 

2.20 

2.00 

1.80 

3.00 

2.90 

6.50 

3.80 

2.60 

2.70 

2.60 

2.90 

25 

2.10 

2.20 

2.00 

4.00 

3.00 

2.80 

6.60 

3.70 

2.50 

2.80 

2.60 

3.00 

26 

2. 10 

2.20 

2.00 

3.00 

2.80 

4.00 

4.50 

3.50 

2.50 

2.80 

2.60 

3.30 

27 

2.10 

2.30 

2.00 

3.00 

2.80 

3.00 

4.40 

3.60 

2.40 

2.70 

2.60 

3.20 

28 

2.10 

2.30 

2.00 

2.60 

2.80 

3.10 

4.10 

3.50 

2.40 

3.00 

2.60 

3.20 

29 

2.00 

2.30 

2.00 

2.60 

^    2.80 

3.00 

4.00 

3.60 

2.40 

2.90 

2.00 

3.20 

30 

2.00 

2.00 

2.60 

2.80 

2.80 

4.00 

3.20 

2.30 

2.70 

2.60 

3.20 

31 

2.00 

2.00 

3.20 



3.80 

3.10 

2.60 



3.00 

a  Riv( 

Br  parti 

y  frozei 

\i  during  Janui 

iry. 
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Hating  table  for  Oinadian  River  {North  Fbrk)  near  El  RenOj  Okla.,  from  October  ^, 

1902^  to  December  SI,  1904. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge.  | 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Di!(chaI¥;(^  I 

1 

Feet: 

Feet. 

Sertmd-ffd 

1.30 

1 

2.80 

120  ' 

4.30 

632  , 

j       6. 40 

1,6^ 

1.40 

3 

2.90 

138 

4.40 

676 

6.60 

1,800 

1.50 

7 

3.00 

159 

4.50 

720 

6.80 

1,910 

1.60 

11 

1       3.10 

183  1 

4.60 

765 

7.00 

2,030 

1.70 

15 

3.20 

210 

4.70 

810 

7.20 

2,150 

1.80 

20 

3.30 

240 

4.80 

855 

7.40 

2,270 

1.90 

25 

1       3. 40 

273 

4.90 

900 

7.60 

2,390 

2.00 

31 

3.50 

309 

5.00 

950 

7.80 

2,510    , 

2.10 

38 

3.60 

347 

5.20 

1,050 

8.00 

1 

2,(530 

2.20 

46 

3.70 

386 

1      5.40 

1,150 

8.50 

2,^50 

2.30 

55 

3.80 

425 

'      5.60 

1,250 

9.00 

3,:^ 

2.40 

65 

3.90 

465 

,      5.80 

1,360 

9.50 

3,650 

2.  ,50 

4.00 

506 

6.00 

1,470 

10.00 

4,000 

2.60 

89 

4.10 

547 

1      6. 20 

1,580  , 

1 
1 

2.70 

104 

4.20  J 

589 

1 

1 
1 

4 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  u|*ciii 
14  discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  defiiK^l 
between  gage  heights  1.3  feet  and  4.1  feet  The  curve  above  gage  height  4.1  feet  i? 
determined  by  one  measurement  at  gage  height  6.55  feet 
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Ei4iniated  monthly  discharge  of  Ctinadian  River  (North  Fork)  near  El  Reno,  OkkL^for 

190^y  190S,  and  1904. 


Month. 


1902. 


October  27-^1 
November . . . 
December 


1903. 


January  . 
February 
March:.. 

April 

May 


June 

July  26  days «. 

Auf^t  ft 

September  .*. . , 

October 

November 

December 


The  period 


1904. 


January  c . , 
February . 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November . 
December  . 


The  year 


DlBchaige  in  second-feet 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

31 
291 

31 
31 

31 
67.6 

4,022 

120 

65 

88.3 

5,429 

159 

76 

128 

7,870 

347 

120 

157 

8, 719 

1,060 

183 

404 

28,530 

347 

120 

207 

12,320 

3,510 

159 

1,196 

73,540 

1,150 

210 

487 

28,980 

309 

20 

72.7 

3,749 

138 

7 

28.9 

1,777 

11 

0 

3.37 

201 

11 

0 

1.77 

109 

7 

1 

2.47 

147 

25 

1 

10.3 

633 

3,510 

1 

0 

......... 

166,600 

46 

20 

30.1 

1,851 

55 

31 

46.3 

2,663 

55 

31 

39.4 

2,423 

506 

,       20 

63.2 

3,761 

3,230 

55 

622 

38,240 

2,000 

104 

630 

31,540 

4,000 

120 

1,421 

87, 370 

855 

183 

381 

23,430 

159 

55 

101 

6,010 

1,250 

55 

176 

10,820 

104 

89 

92.5 

5,504 

240 

76 
20 

122 
302 

7,501 

4,000 

221, 100 

a  Gage  out  5  days  in  July. 

b  Discharge  interpolated  August  2  to  10. 

«  River  partly  frozen  during  January.    Rating  table  applied  as  for  open  channel. 
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[so.  131. 


GREER   SPRING   AT   GREER,  MO. 

Greer  Spring  is  located  in  the  north-central  part  of  Oregon  County, 
li  miles  south  of  Eleven  Point  River,  near  the  town  of  Greer. 
Ordinarily  it  derives  one-fourth  of  its  water  supply  from  an  under- 
ground stream  emerging  from  a  cave  in  a  high  limestone  bluff;  the 
remainder  from  the  so-called  "  boil,"  100  feet  distant  and  7  feet  lower, 
the  source  of  which  is  unknown.  The  whole  rises  at  the  head  of  a  deep 
and  narrow  valley,  and  flows  in  rapid  descent  to  Eleven  Point  River, 
a  distance  of  li  miles.  On  September  30,  1904,  levels  were  run  from 
the  cave  exit  of  the  spring  to  Eleven  Point  River,  and  an  almojit 
uniform  fall  of  53.94  feet  was  found.  There  are  numerous  points  at 
which  dams  could  be  built,  affording  solid  rock  for  foundations  and 
abutment*  with  plenty  of  material  for  building  close  at  hand.  There 
is  at  present  a  stone  and  timber  dam,  developing  a  fall  of  9"  feet 
and  transmitting  the  power  to  a  gristmill  above  the  valley.  On 
August  9,  1904,  a  gage  was  established  by  F.  W.  Hanna.  Bench 
mark  No.  1  is  the  top  of  a  staple  in  a  large  root  on  the  upstream  j^ide 
of  a  walnut  tree,  10  feet  upstream  from  left  end  of  footbridge,  which 
is  100  feet  below  the  present  dam.  Its  elevation  is  9.96  feet  aliove 
gage  datum.  Bench  mark  No.  2  is  the  top  surface  of  the  support  of 
the  right  end  of  the  footbridge,  1^  feet  from  the  downstream  end  on 
the  right  side.     Its  elevation  is  3.93  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measuremeiils  of  Greer  Spring  at  Greer ^  Mo.^  in  J 904. 


Dttte. 


August  29 
October  I. 


Hydrographer. 


F.  W.  Hanna 

Johnson  and  Hanna. 


Gage 
height. 


ehiirpf. 


Fret. 
1.00 
.72 


mi 
L>a5 
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Mean  daily  gage  Jieightf  infeet^  of  Greer  Spring  at  Oreer^  Mo.,  for  1904. 


1. 

2. 
3. 
4. 
5. 
6. 


S. 

9. 
10. 
11. 
12. 
U. 
14. 
15. 
16. 


Day. 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Sept 

0.96 
.95 
.96 
.95 
.96 
.95 
.95 
.95 
.95 
.95 


Oct. 


0.70 
.70 
.70 
.65 


Nov. 

Dec. 

0.65 

0.60 

.65 

.60  1 

.65 

.60 

.65 

.60 

.60 

.60  ' 

.60 

.60 

.60 

.60 

.60 

.60  1 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

Day. 


17 
18. 
19 
20 
21, 
22. 
23 
24. 
25. 
26. 
27 
28. 
29 
30 
81 


Auk. 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.95 
.95 
.95 


Sept. 


Oct. 


0.65 
.65 
.65 
.65 
.65 
.65 
.65 


.66 
.65 
.65 


Nov. 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 


Dec. 


0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 


MISCEULANEOUS   MEASUREMENTS   IN   ARKANSAS   RIVER   DRAINAGE   BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Arkan- 
sas River  dminage  basin  in  1904  under  the  direction  of  the  State 
engineer: 

Ducfuirge  measurements  of  Arkansas  River  at  Canyon  City^  Colo.,  in  1904. 


Date. 


Hydrographer. 


March  16 A.  A.  Weiland 

March  19 | do 

April  14 ' do 

April  18 1 do 

AprillS ' do 

I 
April  25 do 

April  26 ' do 

May  16 * do 

May  18 \ do 

June? .do , 

June  10 do 

I 

June  29 do 

June  29 do 


Gage 
height. 

Diwjhargc. 

Feet. 

Second-fret. 

4.00 

496 

3.57 

203 

3.72 

378 

4.20 

611 

4.07 

.       578 

4.03 

494 

3.60 

275. 

4.00 

496 

4.48 

799 

4.80 

965 

5.20 

1,307 

4.80 

924 

4.26 

569 
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Discharge  measurements  of  Arkanstis  River  at  Pueblo,  (hlo,,  in  1904' 


Date. 


March  25 
April  7  . . 
April  12 . 
April  18 . 


Hydrographer. 


A.  Jones 

do 

A.  A.  Weiland 
A.  Jones 


Gage 
height. 


Dischazire. 


May  4 A.  A.  Weiland 

May  9 ,  A.  Jones 

May  15 , do 

I 

May  26 , do 

May  31 , do 

June  7 do 

June  9 j . .  .  .do 

July  1 i  A.  A.  Weiland 

Au^st  17 , do 

August  27 1 do 

September  16  . . , do 

September  26 do 


Feet, 

:  Seeamd-Jeft 

1.70 

97 

1.97 

216 

2.15 

87 

2.60 

46S 

2.68 

745 

2.89 

792 

3.50 

1,.V>4 

3.70 

2,178 

3.43 

1,677 

2.98 

1,040 

3.73 

2,001 

3.39 

1,620 

3.50 

1.910 

2.94 

1,004 

2.19 

3W 

2.24 

35^ 

Discharge  measurements  of  Arkansas  River  at  Nepesta,  Colo. ,  in  1904- 


Date. 


Martrh  14 
April  11. 
May  4 . . . 
May  18.. 
June  6... 


Hydrographer. 


A.  Jones 

do 

A.  A.  Weiland 

A. Jones 

do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharire. 

Sqttarc/cet. 

Ft.  per  sec. 

FkI. 

Seeond/ed. 

72 

1.49 

0.49 

107 

70 

1.64 

.40 

115 

467 

2.55 

1.10 

1,193 

345 

3.00 

1.02 

l,0l>4 

779 

2.62 

1.40 

2,067 

Discharge  measurements  of  Arkansas  River  at  La  Junta,  Colo.,  in  1904- 


Date. 


Hydrographer. 


March  31 A.  Jones. 

May  10 do  .. 

May  16 do  . . 

Mav23 do  .. 

June  1 do  . . 


Width. 


Area  of 
section. 


Feet. 

40 
145 

97 
143 
158 


Sq./eet. 
28 
419 
180 
344 
239 


Mean 
velocity. 

Gage 
height. 

FL  per  sec. 

Feel. 

1.28 

1.51 

.89 

2.40 

2.49 

2.70 

1.47 

2.55 

2.23 

2.63 

Di9- 
chaiire. 


See.-/rrt. 

:^ 

370 
449 

505 
534 
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Discharge  measuremenU  of  Arkansas  River  cU  Prowers^  Colony  in  1904- 


Date. 

Hydrographcr. 

Area  of 
Bection. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

May  6 

A.  Jones  ............ 

Square  Jeet. 

711 

2,127 

Ft.  per  »ee. 
1.86 
4.70 

F^et. 

0.87 
.    2.90 

Second'/eeL 
1,319 

May  22 

do 

10,000 

MeasumnerUs  in  Cimarron  River  drainage  basin  in  1904' 
[By  L.  M.  Holt  and  Claud  Fisher.] 


Date. 


Stream. 


Mar.    20  i  Cimarron  River 

'^1  ar.    iSo  ......  CIO  ............. 

Mar.    30  '  Colonel  Perry's  irri- 
gation ditch 

Cimarron  River 


Mar.    31 


Locality. 


Kenton,  Okla 


Knglewood,  Kans 
Coin,  Okla 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.ft' 

Fl.  per  tec. 

2 

1.12 

1.2 

2 

1.12 

1.4 

4.4 

6.07 

1.7 

56 

47 

1.8 

Dis- 
charge. 


Sec. -ft. 
1.38 
1.6 

10.7 
84 


Measurements  in  Canadian  River  drainage  hasin  in  1904- 

[By  Elmas  R.  Kerby.] 


Date. 


Stream. 


Jan.  23 

June  7 

Oct.  16 

Jan.  23 

May  4 

June  8 


Canadian  River 

do 

do 

Deer  Creek 

do 

do 


.  Locality. 


Union  City,  Okla. 

....do 

do 

Hydro,  Okla 

do 

do 


Width. 

Area  of 
section. 

F:el. 

Sq./t. 

45 

34 

219 

304 

1,240 

3,414 

20 

16 

23 

37 

24 

21 

Mean 
velocity. 


Ft.  per  sec. 
1.10 
1.55 
2.64 
1.32 
2.29 
1.49 


Dis- 
charge. 


Sec.-/t. 
.38 
472 
9,009 
22 
85 
31 


Measurements  in  Arkansas  River  drainage  hasin  in  1904. 
[By  M.  R.  Hall  and  assistants.] 


Date. 

Stream. 

Locality. 
Near  Newport,  Ark. 

Width. 

Feel. 
472 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  tec. 
3.24 

Gage 
height. 

Feet. 
16.7 

Dis- 
charge. 

April  27 

White  River. 

• 

Sq./l. 
12,870 

Secjl. 
41,630 

Note.— Measured  at  Iron  Mountain  Railroad  bridge,  about  2  miles  southwest  of  Newport.    Gage 
height  from  United  States  Weather  Bureau  gage. 
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The  headwaters  of  Red  River  include  several  forks,  all  of  which 
have  their  sources  in  northern  Texas.  Red  River  takes  a  general 
easterly  direction  along  the  northern  boundary  of  Texas,  and  then 
turns  toward  the  southeast  and  flows  through  a  low,  swampy  region 
in  Louisiana  into  the  Mississippi,  not  far  from  the  southern  boundary 
of  Mississippi.  Washita  River  rises  in  northern  Texas,  crosses 
southern  Oklahoma,  and  flows  into  Red  River  in  the  southern  part  of 
Indian  Territory,  about  10  miles  from  Denison,  Tex. 

Sulphur  Fork  of  Red  River  has  its  headwaters  in  Hunt  and  Fannin 
counties,  Tex.,  flows  eastward,  forming  the  boundary  between  Delta, 
Red  River,  and  Bowie  counties  on  the  north,  and  Hopkins.  Franklin, 
Titus,  Morris,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  about  7  miles  north  of  the  boundary  line  between 
that  State  and  Louisiana.  The  flow  of  this  river  is  very  unreliable, 
changing  with  the  rainfall.  If  the  summer  is  at  all  dry  it  ceases  to 
flow  altogether,  but  there  always  remains  enough  water  standing  in 
pools  to  water  stock.  During  or  inmiediately  after  protracted  or 
unusually  heav}^  rains  the  river  becomes  very  wide  and  deep,  flocnls 
its  bottoms,  and  often  occasions  considerable  loss  of  stock  and  damage 
to  planters  and  the  railroads. 

Big  Cypress  River  has  its  headwaters  in  Fi*anklin  and  Titus  coun- 
ties, Tex.,  flows  in  a  general  easterly  direction,  and  empties  into  Red 
River.  The  flow  of  the  river  is  unreliable,  varying  with  the  rainfall. 
In  the  summer  it  ceases  to  flow,  becoming  dr}- ,  except  in  those  places 
where  the  water  stands  in  holes.  After  long  or  heavy  rains  the  stream 
is  liable  to  overflow  its  banks. 

RED   RIVER  (north   FORK)    NEAR   GRANITE,  OKLJL.    • 

This  station  was  established  June  23,  1903,  by  Ferd.  Bonstedt.  It 
is  located  at  the  highway  bridge  2  miles  east  and  one-half  mile  north 
of  Granite,  Okla.  The  Chicago,  Rock  Island  and  Pacific  Railroad 
crosses  the  river  near  this  point.  The  gage  is  of  the  wire  type  and 
is  located  on  the  downstream  side  of  the  bridge  near  the  west  end. 
The  length  from  the  bottom  of  the  weight  to  the  marker  is  20.32  feet. 
The  marker  reads  17.00  feet  when  the  weight  is  pulled  up  against  the 
bottom  of  the  bridge.  The  gage  is  read  daily  by  Elmer  O.  Tompkins. 
Discharge  measurements  are  made  from  the  bridge.  The  channel  is 
straight  for  about  600  feet  above  the  station  and  for  about  300  feet 
below.  Both  banks  are  subject  to  overflow  at  flood  stages.  The  bed 
of  the  stream  is  sandy  and  shifting.  The  water  flows  in  three  chan- 
nels at  low  water.  The  gage' is  referred  to  a  United  States  Geological 
Survey  standard  ir6n  bench  mark  which  is  29S  feet  east  of  the  bridge 
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near  the  south  line  of  the  highway.     Its  elevation  above  gage  datum 
is  10.64  feet  and  abov^e  sea  level  1,539.8  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  meajfurt /neutif  of  Red  Hirer  (North  Fork)  near  (tvanitef  Okla.,  m  1904. 


Date. 


Hydrc^rapher. 


Width. 


Area  of    I     Mean  Gage     I  nio«Ko«,« 

section.      velocity,     height.     ^»'«narg^- 


May  6 '  E.  R.  Kerby 

May  26 ' do 

I 

June  9 J do 

July  13 1 do 

August  .30 ' do 

September  22 do 


Feel. 

S<i./eet. 

120 

171 

2 

0.4 

281 

1,081 

32 

34 

Ft.  per  sec. 
1.35 
0.  30 
1.91  ' 
1.54  f 


Feet. 
4.90 
3.50 
6.20 
5.10 


October  21 do 


Seeon(l-/eet. 
231 
.12 
2,062 
49 
«.0 
«.0 
«.0 


«  Water  standing  in  poolN. 
}fean  daily  gage  height^  in  feel,  Red  River  (North  Fork)  near  Granite^  Okla.,  for  1904. 


Day. 

May. 

1 
1 1 

3 

6.6 

4 

7.0 

5 

5.6 

6 

4.9 

7.. 

4.6 

8 

4.5 

9 ;.... 

4.5 

10 

4.4 

11 

12 

4.3 

13 

4.3 

14 

4.3 

16 

4.2 

16 

4.1 

June. 


July.  I   Aug 


Day. 


4.5 
4.3 
4.3 
4.0 
3.9 
4.1 
4.3 
4.1 
7.2 
6.4 
6.0 
6.8 
5.1 
5.0 
4.9 
4.8 


5.0 
5.0 
4.8 
6.5 
6.0 
5.7 
5. 5 
5.5 
5.5 


6.2 
5.1 
6.0 
4.9 

4.8 


5.2 
5.6 
5.6 
5.4 
6.1 
5.1 
4.8 
4.7 
4.6 


I  17 
I  18 
I  19 
I  20 
!2I 
'  22 
j  23 

;  25 

126 
I  27 
I  28 
I  29 
,30 
31 


May. 

4.1 
4.0 
*  3.9 
3.9 
3.8 
3.8 
3.7 
8.6 
3.6 
3.5 
3.6 
8.9 
4.0 
5.1 
4.7 


June. 

4.7 
4.5 
4.5 
4.4 
7.8 
5.8 
5.2 
6.0 
5.0 
6.6 
5.6 
6.4 
6.2 
•     5.1 


July. 

4.7 
4.6 
4.5 
4.5 
4.6 
4.5 
4.5 
4.6 
4.5 


Aug. 


Note. — No  discharge  except  on  days  when  gage  heights  are  given. 


ELK  CREEK  NEAR  HOBART,  OKLA. 


This  station  was  established  September  22, 1904,  by  Elmas  R.  Kerby. 
It  is  located  about  3  miles  southwest  of  Hobart,  Okla.,  300  feet  north 
of  public  highway  running  west,  and  450  feet  upstream  from  a  small 
temporary  bridge  across  the  creek.  The  gage  is  a  plain  staflf,  grad- 
uated to  feet  and  tenths,  fastened  to  a  large  cottonwood  tree  on  the 
right  bank.  The  gage  is  read  once  each  day  by  A.  P.  Lockhart. 
Discharge  measurements  are  made  at  low  stages  by  wading  100  feet 
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below  the  gage.  During  high  water,  measurements  are  made  from  the 
bridge.  A  permanent  bridge  is  to  replace  the  temporary  one,  so  no 
initial  point  for  soundings  has  been  selected.  The  channel  is  straight 
for  about  100  feet  above  and  below  the  station.  The  current  varies, 
being  swift  in  some  places  and  sluggish  in  others.  Both  banks  are 
high  and  wooded.  The  bed  of  the  stream  is  free  from  vegetation,  and 
is  permanent.  There  is  but  one  channel  at  all  stages.  The  bench 
mark  is  a  screw  in  the  base  of  a  large  cotton  wood  tree  on  the  left  bank 
of  the  stream  about  80  feet  south  of  the  gage.  The  tree  is  blazed  on 
the  east  and  south  sides,  and  located  about  120  feet  north  from  the 
center  of  the  public  highway.  The  elevation  of  the  bench  mark  is 
17.23  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Dlaeharge  measure meixU  of  Elk  Creek  near  Hobari,  Okia.j  in  1904. 


Date. 


Hydrographer. 


Septeml^er  22  . .    (iortlon  and  Kerby. . . 
Octol)er  21 Kerby  and  Johnson  . . 


Area  of  '     Mean     ;     Gage  Dis- 

section,    velocity.  ,   height.       charge. 


S(/.  feet.     ft.  per  »ec. 


2.9 
4.3 


0.61 
.69 


Feet 
0.90 
.95 


S*T.-/€ft 

1.8 
3.0 


Mean  daily  gage  height^  in  feet,  of  Elk  Creek  near  Hobart,  Okla,,for  1904- 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Sept. 


Oct. 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

1.3 
.9 

l.fi 


1 
Nov. 

1 

1.0 

1.8 

1.0 

1.8 

1.0 

1.8 

1.0 

1.8  1 

1.0 

1.5 

1.0 

1.5  1 

1.0 

1.5  1 

1.0 

1.6  1 

1.0 

1.6 

1.0 

1.7 

1.1 

1.8 

1.2 

1.8 

1.3 

1.8 

1.4 

1.9 

1.5 

1.9 

1.5 

1.8  1 

Day 


Sept.    '    Oft.     I  Nov. 


Dec. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2$. 
29. 
30. 
31. 


0.9 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 


1.1 
1.1 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 


1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 


1.8 
1.8 
1.9 
1.9 
1.9 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
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OTTER  CREEK  NEAR  MOUNTAIN   PARK,   OKLA. 

This  station  was  established  April  2,  1903,  by  G.  H.  Matthes. 
It  is  located  on  G.  M.  Dale's  homestead,  SE.  i,  sec.  21,  T.  3  N.,  R.  17 
\V..  Indian  meridian. '  It  is  2  miles  west  and  1  mile  north  of  Mountain 
Park,  Okla.  The  gage  consists  of  a  2  by  6  inch  board,  26  feet  long, 
)K>lted  to  a  Cottonwood  tree,  which  stands  at  the  water^s  edge.  It  is 
(^raduEted  to  feet  and  tenths  and  marked  with  brass  figures.  The 
gage  is  read  daily  by  G.  M.  Dale.  The  channel  is  slightly  curved 
both  above  and  below  the  station.  Both  banks  are  about  20  feet  high, 
of  sandy  loam,  covered  with  vegetation,  and  subject  to  overflow. 
The  bed  of  the  stream  is  of  sand,  and  is  liable  to  shift.  The  water 
flows  in  one  channel  at  noraial  stages,  but  when  about  to  overflow  its 
banks  part  of  the  water  is  diverted  through  a  slough  into  Horse 
Creek.  Measurements  of  discharge  are  made  by  wading,  as  there  are 
no  bridges  in  this  locality.  Bench  mark  No.  1  is  a  20-penny  nail  driven 
into  the  cottonwood  tree  to  which  the  gage  is  attached.  It  is  at  the 
elevation  of  the  10-foot  mark  on  the  gage.  Bench  mark  No.  2  is  a 
nail  driven  into  a  mesquite  tree  150  feet  southwest  of  G.  M.  Dale's 
house.  It  is  28.62  feet  above*  the  zero  of  the  gage.  Bench  mark  No. 
3  is  a  nail  driven  into  a  hackberiy  tree  50  feet  east  of  the  creek  and  20 
feet  north  of  the  gage.     It  is  8.94  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Ditcharge  measuremenU  of  Otter  Creek  Tiear  Mounlain  Parkj  Okla.,  in  1904* 


Date. 


April  9 

May  7 

May  27 

July  14 

August  28  ... 
September  23 
October  22... 


Hydrographer. 


L.  M.  Holt  . 
E.  R.  Kerby 

do 

.....do 

do 

do 

do  --.-- 


Width. 


Feel. 

4 

11 

1 

1 


Area  of 
section. 


Sq.  feet. 

1.2 

4.4 

.1 

.1 


Mean 
velocity. 


FL  per  sec. 

1.22 

.58 

1.00 

1.00 


Gage 
height. 


Feet. 
1.20 
1.10 
.90 
.90 
.90 
.90 
.90 


Dis- 
charge. 


Sec.-feet. 
1.5 
2.5 
.1 
.1 
a.O 
«.0 
«.0 


a  Water  standing  in  pools. 
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Mean  daily  gage  heigld,  in  feet,  of  Otter  Creek  near  Mountain  Park,  OHn.f  for  1904^ 


Day. 

Jan. 

Feb. 

1.4 
1.4 
1.4 
1.4 
1.8 
1.3 
1.3 
1.3 
1.3 
1.3 
1.8 
1.3 
1.3 
1.3 
1.8 
1.3 
•  1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

Mar. 

1.2 

1:2 
1.2 
1.2 
1.2 
1.2 
1.8 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.8 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

Apr. 

1.2 
1.2 
1.2 
1.2 
1.6 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1-1 
1.1 
1.1 
1.0 
1.0 
l.Q 
1.0 

May. 

1.0 
1.0 
1.2 
1.4 
1.3 
1.2 
1.1 
1.1 
1.0, 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
4.0 
1.5 
1.3 
1.2 
1.2 
1.0 
1.0 
1.0 
.9 
.9 
.9 

.9 

.9 

1.5 

1.3 

1.0 

Jane. 

0.9 
.9 
3.0 
1.4 
1.2 

*  1.1 
1.0 
1.0 

,    3.8 
9.2 
2.4 
1.7 
1.6 
1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.65 
2.0 
1.6 
1.4 
1.3 

July. 

1.2 

1.1 

1.0 

1.0 

1.0 

1.0 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.26 
1.1 
1.0 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

Aug. 

0.8 
1.1 
1.1 
.9 
3.2 
2.1 
8.6 
2.0 
1.6 
1.3 

.1-2 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 
.9 
.9 
.9 
.8 
.8 
.8 
.9 
.9 
.9 
.9 

Sept. 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

.9 
.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

Oct. 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

■9 
.9 

.9 

.9 

.9 

.9 

•9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

.9 

1 

Nov. 

,9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

hw. 

1 

2 

3 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.5 
1.5 
1.4 
1.4 
1,4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

0.9 
.9 

4 

.9 

6 

9 

6 

.V 

7 

.9 

8 

.& 

9 

,V 

10...- 

.9 

11 

.<( 

12 

.9 

13 

.9 

14 

.9 

16 

.9 

16 

.9 

17 

.9 

18 

.9 

19 

.9 

20 

.9 

21 

.9 

22 

.9 

23 

.9 

24 

.9 

25 

.9 

26 

.9 

27 

.9 

28 

.9 

29 

.9 

30 

.9 

31 

.9 
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Egtimaied  monthly  discharge  of  Otter  Creek  near  Mountain  Park^  Okla,,  for  1904. 

[Drainage  area.  rJ6  Hquare  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

Julv 

August 

September. 
October  ... 
November . 
December  . 


The  year 


Diflcbarge  in  aecond-feet. 


Maximum.     Minimum 


2.0 

2.0 

1.5 

1.0 
.5 
.1 

0 

0 

0 

0 

0 

0 


0 


Mean. 


2.50 
2.07 
1.60 
1.36 
8.45 
40.1 

.40 
11.3 
0 
0 
0 
0 


5.65 


Tutal  in 
acre-feet. 


154 

118 

98 

80 

520 

2,386 

25 

695 

0 

0 

0 

0 


4,076 


Run-off. 


Second-feet 

per  HQuare 

mile. 

Depth  in 
inches. 

0.020 

0.023 

.016 

.017 

.013 

.015 

.011 

.012 

.067 

.077 

.318 

.355 

.0032 

.0037 

.090 

.104 

0 

0 

0 

0 

0 

0 

0 
.045 

0 

.607 

Note. — The  monthly  estimates  are  an  approximation  based  on  the  19Q3  rating  tables  and  interpo- 
lation between  the  1904  measurements. 


WASHITA   RIVER   AT  ANADARKO,  OKLA. 

This  station,  established  October  25,  1902,  by  W.  G.  Russell,  is 
located  at  the  highway  bridge  one-half  mile  north  of  the  Anadarko 
railroad  depot.  The  gage  is  of  the  wire  type,  with  the  scaleboard 
graduated  to  feet  and  tenths,  and  spiked  to  the  hand  rail  of  the 
bridge.  The  initial  point  for  soundings  is  on  the  right  bank.  The 
channel  ])oth  above  and  below  the  station  is  straight  for  200  feet;  the 
right  bank  is  high  and  the  left  bank  is  low;  both  banks  are  liable  to 
overflow;  the  bed  of  the  stream  is  s^ndy  and  constant.  The  observer 
is  James  H.  Dunlap,  who  reads  the  gage  once  each  day. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 
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Dlicharge  meofturements  of  IVashila  River  at  Anadarko,  Okla.^  in  1904. 


Date. 


Hydrographcr. 


January  23  . . . 

May  3 

May  25 

June  6 

July  12 

July  23 

August  30 

September  20  . . ' do 

October  19 do 


E.  R.  Kerby 

....do 

....do 

....do 

....do 

....do 

....do 


width. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  tec. 

Ga^e 
hei^t. 

Fret. 

change 

Feet. 

S*i./eet. 

SCC./'tt. 

65 

108 

1.24 

3.40 

134 

70 

308 

1.84 

5.40 

68 

147 

2.16 

3.60 

31S 

72 

287 

1.79 

5.10 

5i:j 

73 

909 

3.12 

13.60 

2,85tJ 

70 

220 

.2.12 

4.60 

466 

76 

148 

1.28 

3.30 

190 

63 

92 

1.16 

2.70 

»4 

56 

96 

.69 

2.50 

76 

Mean  daily  gage  height^  in  feet j  of  Washita  River  at  Anadarko,  Okla.,  for  1904, 


Day. 

Jan. 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.8 
8.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 
8.3 

Feb. 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

8.3 

3.3 

8.3 

3.3 

3.3 

8.8 

3.3 

8.3 

3.3. 

3.3 

8.3 

3.3 

Mar. 

8.3 
3.3 
3.3 
3.3 
3.3 
3.3 
8.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
•     3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 

Apr. 

3.2 
3.2 
3.2 
3.2 
3.3 
3.3 
3.4 
3.4 
3.4 
3.3 
3.8 
3.2 
8.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
3.4 
3.4 
3.4 
3.4 
3.6 
5.1 
4.9 
4.1 

May. 

5.8 
6.1 
5.4 
4.9 
4.1 
6.8 
9.0 
10.1 
5.9 
5.6 
5.0 
4.7 
4.2 
3.9 
3.7 
4.8 
5.7 
7.3 
7.6 
6.8 
4.9 
4.3 
8.9 
4.6 
8.6 
3.5 
3.2 
3.2 
3.2 
3.2 
3.3 

June. 

4.0 
4.4 
5.0 
4.7 
7.1 
5.1 
4.9 
4.6 
5.6 
5.8 
7.6 
9.6 
10.4 
9.7 
6.8 
5.6 
4.7 
4.2 
4.0 
8.9 
3.8 
3.6 
8.5 
3.4 
3.3 
3.6 
4.8 
4.7 
5.9 
4.9 

July. 

Aug. 

3.9 
3.8 
4.1 
4.3 
4.7 
5.9 
8.9 
6.4 
5.9 
4.1 
4.6 
4.2 
4.0 
3.9 
8.8 
3.8 
8.7 
3.6 
3.5 
8.4 
8.4 
3.3 
3.2 
3.1 
3.1 
3.1 
3.2 
8.1 
3.1 
8.3 
3.0 

Sept. 

8.0 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.6 

Oct. 

2,5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.5 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.8 

Nov. 

Dw. 

1 

2 

4.1 
8.7 
8.5 
3.4 
3.1 
3.1 
3.1 
3.1 
3.1 
9.7 
12.2 
13.6 
14.1 
14.6 
13.1 
7.8 
6.4 
6.0 
5.5 
5.2 
4.9 
4.7 
4.6 
4.5 
4.6 
4.7 
4.9 
4.4 
4.2 
4.0 
4.0 

2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2,5 
2.5 
2.5 

2.5 
2.6 

3 

2.5 

4 

25 

5 

2.5 

6 

2.5 

7 

2  5 

8 

2  5 

9 

2.5 

10 

2.5 

11 

2.5 

12 

2.5 

13 

2.5 

14 

2.S 

15 

2  5 

16 

2.5 

17 

2.5 

18 

2.'* 

19 

2,5 

20 

2.6 

21 

2.6 

22 

2.6 

23 

2.6 

24 

2.6 

26 

26 

26 

2.6 

27 

2.6 

28 

2.6 

29 

2.6 

30 

2.6 

31 

2,6 
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Estimated  monthly  discharge  of  Washita  River  at  Anddarko,  Okla.y  1902-1904^ 


Month. 


1902. 


()<'tober  25-31 
November . . . 
December 


1903. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


The  year 


1904. 


January . . . 
February . 

March 

April 

May 

June , 

July 

August 

September. 
October  . . . 
November . 
December  . 


The  year 


Discharge  in  second-feet. 

Totel  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

170 

170 

170 

2,360 

j         1,500 

165 

395 

23,500 

1,000 

225 

330 

20,290 

205 

160 

177 

10,880 

1,920 

140 

312 

17,330 

2,760 

311 

666 

40,950 

1            561 

228 

314 

18,680 

7,500 

311 

1,815 

111,600 

3, 110 

699 

1,210 

72,000 

^            720 

230 

376 

23,120 

1            220 

95 

159 

9,777 

94 

55 

70.3 

4,183 

82 

65 

75.0 

4,612 

103 

1 

73 

88.4 

5,260 

ia5 

92 
55 

101 
447 

6,210 

7,500 

324,600 

147 

103 

■ 
119 

7,317 

'            117 

117 

117 

6,730 

117 

102 

108 

6,641 

511 

102 

148 

8,807 

1,766 

215 

569    ■ 

34,990 

1,856 

196 

588 

34,990 

3,180 

164 

792 

48,700 

1,420 

148 

335 

20,600 

148 

74 

105 

6,248 

76 

46 

55.5 

3,413 

74 

46 

60.9 

3,624 

118 

1 

74 

80.8 

4,968 

3,180 

1 

46 

257 

187,000 

1 

NoTB.~Di8Charges  for  1902. 1903,  and  1904  applied  indirectly,  taking  into  account  periodic  changes 
in  channel  between  flood  crests. 
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INO.  ISl. 


OUACHITA   RIVER  NEAR  MALVERN,  ARK. 

This  station  in  located  at  the  fall  line  on  the  river,  at  the  Rockport 
Bridge,  If  miles  northwest  of  Malvern,  Ark.  The  vertical  gage,  which 
is  fastened  to  the  web  between  the  cylinders  of  the  first  pier  from  the 
•left  bank,  was  installed  March  3,  1903,  by  the  General  Bauxite  Com- 
pany. It  is  read  once  daily  by  A.  M.  Baker.  Discharge  meai?ure- 
ments  are  made  from  a  three-span  iron  highway  bridge  500  fe^t  lonjr 
and  from  30  feet  of  trestle  approach  on  the  right  bank,  and  the  first 
was  made  by  J.  M.  Giles,  May  15,  1903,  at  which  date  bench  marks 
were  established.  The  initial  point  for  soundings  is  the  end  of  the 
iron  bridge  on  the  downstream  side  at  the  left  bank.  The  channel 
is  straight  for  1,000  feet  above  and  800  feet  below  the  station.  The 
right  bank  is  high  and  wooded  and  overflows  only  during  extreme 
floods.  The  left  bank  does  not  overflow.  The  bed  of  the  stream  is 
composed  mainly  of  rock  and  is  permanent.  An  old  dam  just  below 
the  bridge  is  the  cause  of  the  sluggish  current  at  low  water.  At  this 
stage,  however,  measurements  can  be  made  by  wading  at  gaps  in  the 
dam,  where  a  good  velocity  may  be  obtained.  Bench  mark  No.  1  is 
the  top  of  the  first  cylindrical  pier  from  the  left  bank  on  the  down- 
stream side.  Its  elevation  is  27.08  feet  above  the  zero  of  the  gage. 
Bench  march  No.  2  is  a  copper  plug  set  in  the  northwest  corner  of  the 
left  concrete  abutment.  Its  elevation  is  26.23  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  3  is  the  top  of  an  eyebolt  set  in  the  solid 
rock  about  25  feet  south  of  the  bridge,  at  a  point  90  feet  from  the 
initial  point  for  soundings.  Its  elevation  is  11.86  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  measurrments  of  Ouachita  River  near  Malvern^  Ark,^  in  190S  and  1904. 


Date. 


1903. 
Mavl5... 
Mavie... 
July  9.... 
July  9 . . . . 
July  10 . . . 

1904. 
April  25  . . 
April  25  . . 
April  26  . . 
April  26 . . 


Hydrogrrapher. 


J.  M.  Giles 

do  .... 

do  .... 

do.... 

do.... 


J.  M.  Giles 

do  .... 

do  .... 

do  .... 


Width. 


Feet. 


480 
480 
470 
410 


Area  of 
section. 


Sq.feet. 

2,471 

2,252 

421 

172 

177 

5,734 
5,446 
4,019 
3,600 


Mean 
velocity. 


Ft.  per  tee. 
1.77 
1.53  ! 
.40 
1.15 
1.37 

3.09 
2.88 
2.20 
2.22 


Fed. 

5.60 

5.00 

.65 

.65 

.80 

12.30 

11.60 

8.45 

7.90 


See.-/e/t 
4,395 

3, 455 
171 
19?i 
243 

17,700 

15,6«i^ 
8,84iJ 
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Mean  daily  gage  height^  infeely  of  Ouachita  River  near  Malvern^  Ark. 


Day. 


1. 
2. 

3. 
4. 

ft. 

6. 

7. 

s. 

9. 
10. 
11- 
12. 
13. 
14. 
15. 
Irt. 
17. 

IH. 


Feb. 

2.W 
2.70 
2.40 
2.30 
2.20 
2.00 
2.00 
1.90 
1.80 
1.80 
1.70 
l.GO 
1.60 
1.60 
1.60 
1.50 
l.fiO 
2.40 


19 11.70 

•JO ,  11.70 

•21 1    9.40 

22 ,  11.20 


23. 
24. 
•25. 
26 

27. 

29. 
30. 

31. 


9.40 
7.90 
6.50 
5.70 
5.00 
4.60 
4.10 


Mar. 

8.80 
3.40 
3.00 
2.90 
2.80 
2.70 
2.60 
2.50 
2.50 
2.80 
2.20 
2.10 
4.20 
5.30 
4.70 
4.40 
6.00 
17.70 
11.30 
8.00 
7.70 
6.70 
8.50 
6.50 
6.10 
5.60 
6.10 
6.60 
5.40 
5.00 
4.40 


Apr.  I  May. 


4.50 
4.20 
3.90 
3.50 
3.30 
4.00 
4.40 
6.00 
6.10 
6.10 
5.10 
4.60 
4.00 
3.70 
3.30 
3.30 
6.60 
4.90 
4.40 
8.70 
3.60 
4.10 
4.00 
5.40 
11.90 
8.70 
5.00 
4.50 
4.30 
4.30 


3.80 
3.80 
3.60 
3.00 
8.00 
8.00 
4.50 
6.00 
5.60 
4.70 
3.80 
3.30 
3.70 
3.10 
3.00 
2.60 
2,00 
1.90 
1.60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.30 
1.00 
1.00 
1.00 
1.00 


June,  j  July. 


1.00 
1.00 
1.00 
.90 
12.85 
16.65 
12.95 
8.70 
9.70 
10.00 
7.60 
5.70 
4.80 
4.40 
8.80 
8.00 
2.70 
2.80 
2.80 
2.40 
2.30 
2.00 
2.10 
3.00 
3.40 
2.00 
2.00 
2.00 
2.00 
2.00 


.Aug.  !  Sept. 


2.00 
1.70 
1.00 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.20 
1.20 
1.10 
2.00 
1.90 
1.00 
1.00 
1.00 
1.00  I 
2.30 
2.50  I 
3.70  I 
3.00  I 
2.20  , 
2.10  I 
2.00  I 
1.90 
1.90 
1.80 
2.00 
ft2.50 


3.00 

1.70 

1.20 

3.50 

2.70 

2.20 

3.50 

2.80 

2.80 

2.20 

2.00 

1.90 

1.80 

1.80 

1.20 

1.10 

1.80 

2.00 

1.00 

1.00 

.70 

.70 

.70 

.60 

.60 

.50 

.40 

.40 

.50 

.50 

.50 


0.50 

.50 

2.10 

1.80 

1.40 

1.00 

.80 

.80 

.80 

.70 

.60 

.60 

.70 

.70 

.50 

.50 

.60 

.60 

.60 

.50 

.50 

.50 

.60 

.60 

.70 

.80 

.90 

.80 

1.00 

1.00 


()ct.« 

Nov.. 

1 

1 

i 

l.v ..... 

1 

I 


0.80 
1.00 
1.00 
.60 
.60 
.40 
.40 
.40 
.40 
.40 


Dec. 

0.30 
.40 
.20 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.20 
.20 
.20 
.20 
.10 
.00 
.00 
.00 
.10 
.10 
.30 
.20 
.40 
1.10 
3.00 
3.30 
3.00 
2.00 
2.00 


a  Gage  heights  October  1  to  November  20  omitted,  owing  to  probable  error. 


b  £stimated. 
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[NO.  ISI. 


Rating  table  for  Ouaddta  River  near  Malvern,  Ark,^  from  March  1,  1903,  to  Decmher 

SI,  1904, 


1 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Dischaige.  1 

1 

Gage 
height. 

Difichaige. 

Gage 
height 

DlKhaif^. 

Ff^, 

Secondr/eet.  \ 

I^eeL 

Secondr/eet.  ' 

Feet. 

Seamd-Jed. 

1      Feel, 

r 

Seeond/iet.  i 

0.00 

40l 

1.70 

590 

3.40 

1,800 

1      6. 20 

5,140 

,10 

60 

1.80 

640 

3.50 

1,900 

6.40 

5,430 

.20 

80  1 

1.90 

700 

3.60 

2,000 

6.60 

5,730 

.30 

105 

1 

2.00 

760 

3.70 

2,100 

6.80 

6,050 

.40 

130  ! 

2.10 

820 

3.80 

2,200 

7.00 

6,380 

.50 

155 

2.20 

880 

3.90 

2,300 

7.50 

7,230 

.60 

180 

2.30 

940 

4.00 

2,400 

8.00 

8,100 

.70 

210 

2.40 

1,000 

4.20 

2,600 

8.50 

9,050 

.80 

240 

2.50 

1,070 

4.40 

2,820 

9.00 

1 

10,050 

.90 

270 

2.60 

1,140 

4.60 

3,050 

9.50 

11,090 

1.00 

300 

2.70 

1,220 

4.80 

3,290 

10.00 

1 

12,160    ' 

1.10 

335 

1      2.80 

1,300 

5.00 

3,530 

10.50 

13,270 

1.20 

370 

2.90 

1,380  1 

5.30 

8,770 

11.00 

14,440 

1.30' 

410 

3.00 

1,460 

5.40 

4,020 

11.50 

15,650 

'       1.40 

450 

3.10 

1,540 

5.60 

4,300 

12.00 

16,900 

1.50 

495 

3.20 

1,620 

5.80 

4,580 

'      1.60 

540 

3.30 

1 

1,  710 

6.00 

4,860 

1 

The  above  table  in  applicable  only  for  open-channel  conditions.  It  is  based  u{)on 
9  discharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  defined 
between  gage  heights  0.0  foot  and  13  feet.  The  table  has  been  extended  beyond 
these  limits.  Above  gage  height  12  feet  the  rating  curve  is  a  tangent,  the  difference 
being  250  per  tenth. 
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Estimated  monthly  discharge  of  Ouachita  River  near  Molvem,  Ark.^  for  J  90S  and  1904, 


Month. 


1903. 

March  3-31 

April 

May * 

Jane 

July 

Augoat 

September 

October 

November 

December  1-26 

1904. 

February 

March 

April 

May 

June 

July 

August 

September 

November  21-30 

December 


DiflchaiKO  in  second-feet. 


Maximum. 

Minimum. 

Mean. 

36,900 

1,900 

8,914 

.  1, 710 

640 

1,006 

37,400 

640 

5,231 

5,430 

240 

1,210 

880 

155 

248 

8,100 

270 

2,176 

5,430 

300 

1,177 

25,900 

300 

2,323 

300 

210 

229 

1,620 

210 

386 

16, 160 

495 

3,780 

31,150 

820 

4,694 

16,650 

1,710 

3,637 

4,860 

300 

1,300 

28,520 

270 

4,571 

2,100 

300 

630 

1,900 

130 

617 

820 

155 

248 

300 

130 

185 

1,710 

40 

267 

IBB  131—05 13 
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MISCELLANEOUS  MEASUREMENTS  IN   RED   RIVER   DRAINAGE    BASIN. 

The  followinor  miscellaneous  measurements  were  made  in  the  Red 
River  drainage  basin  in  1904: 

Miscellaneous  mecuniretnents  in  Red  River  drainage  basin  in  1904. 

[By  Elmas  R.  Kerby  and  L.  M.  Holt.] 


Date. 


I 


Stream. 


May  6  . . . 
June  9... 
June  9... 
July  13.. 
Aug.  29.. 
Apr.  6... 
Apr.  22.. 
June  4... 
June  10.. 
May  20 . . 
Sept.  5... 
May  16 . . 
June  4... 
May  5... 
Apr.  8... 
Apr.  7... 
May  5... 
Mav  5 . . . 


Elk  Creek 

do 

Little  Elk  Greek 

Elk  Creek 

do 

East  Elk  Creek  . 

Cache  Creek 

do 

do 

do 

do 

Medicine  Creek  . 

do 

Washita  River . . 

do 

Bogjyy  Creek 

Calvary  Creek  . . 
Bogxy  Creek 


Locality. 


Hobart,  Okla 

do 

do 

do 

do 


Width. 

Feet. 
17 
48 
18 
15 
6 


Salem,  Okla 6. 4 

Lawton,  Okla 14 

do 48 

do 114 

do j  14 

do 6.5 

Fort  Sill,  Okla... I  18 

do I  19 

Clinton,  Okla ....  77 

Shelley,  Okla ....  45 

Bessie,  Okla 4 

Cordell,  Okla.... I      1 

Bessie,  Okla '  17 


Area  of 


Mean 
section.  '   velocity, 


cbarge. 


Sq./eet. 

41 

428 

36 

24 

3 

4.2 
6 
113 
1,457 
9.8 
2.7 
18 
9.5 
479 
36 
1.7 
1.0 
12 


ft.  per  9CC. 
1.15  ' 
2.14 

.80 
1.19' 

.72 
LOO 

.42 
1.90 
3.08 
1.40 

.44 
2.98 
1.16 
2.91 
1.18 
1.2 
LO 
2.02 


ikf.Jut 
AS 

918 

29 

29 
9  *) 

4.2 


214 
4, 492 
13.7 
1.2 

11 

l,;i9.=> 

42 
o 

1 

24 
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North  Platte  River  near: 

description 34 

diacbarge 34 

tinge  heighbi 86 

Alva,  Okla. 

Arkansas  River  (Salt  Fork)  near: 

description 144 

dischan^e 145 

gage  heights 145 

Anadarko.  Okla. 

Wanhita  River  at: 

description 187 

dischaiKe 188 

diBcharge,  monthly 189 

ga^e  heights 188 

An>adia,  Nebr. 

Middle  Loup  River  at: 

discharge 87 

Arkalon,  Kans. 

Cimarron  River  near: 

description 148-149 

discharge 149 

gage  heights 149 

Arkansas  City,  Kans. 

Arkansas  River  near: 

description 141 

discharge 142 

discharge,  monthly 144 

gage  heights 142 

raUngtable 143 

Arkansaj;  River  at  and  near- 
Arkansas  City,  Kans.: 

description 141 

discharge 142 

discharge,  monthly 144 

gage  heights 142 

ratingtable 143 

Canyon  City,  Colo.: 

description 125-128 

discharge 128,179 

discharge,  monthly 130 

gage  heights 129 

ratingtable 129 

Dodge.  Kans.: 

description 186 

discharge 136 

discharge,  monthly 138 

gage  heights 187 

rating  table 138 

Hutchinson,  Kans.: 

description 139 

discharge 189 

discharge,  monthly 141 

gage  heights 140 

ratingtable 140 

La  Junta,  Colo.: 

dltchaige 180 


Arkansas  River  at  and  near—  Page. 
Nepesta,  Colo.: 

discharge 180 

Prowers,  Colo.: 

discharge 181 

Pueblo,  Colo.: 

description 180-181 

discharge 182,180 

discharge,  monthly 138 

gage  heights 182 

rating  table 183 

Syracuse,  Kans.: 

description 184 

discharge 134 

gage  heights 185 

Arkansas  River  (Salt  Fork)  near— 
Alva,  Okla.: 

description 144 

discharge 145 

gage  heights 145 

Tonkawa,  Okla.: 

description 146-146 

discharge 146 

gage  heights 146-147 

Arkansas  River  drainage  basin: 

description 126 

miscellaneous  measurements  in 179-181 

Arlington,  Nebr. 

Elkhom  River  at: 

discharge 86 

Beaver,  Okla. 

Beaver  Creek  near: 

description 171 

disch  arge 172 

gage  helg  h  ts 172 

Beaver  Creek  near- 
Beaver,  Okla.: 

description 171 

discharge 172 

gage  heights .^ 172 

Beaver  River  near- 
Scott  City,  Kans.: 

description 112-113 

discharge 113 

gage  heights 113 

Benkelman,  Nebr. 

Republican  River  at: 

description 95 

discharge 95 

discharge,  mean  daily 97 

discharge,  monthly 96 

gage  heights 96 

Republican  River  (South  Fork)  near: 

description 98-99 

discharge 99 

discharge,  mean  daily 101 

discharge,  monthly 102 

gage  heights 100 

ld5 
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Bessie,  Okla.  Page. 

Boggy  Creek  at: 

diflchaige 194 

Big  Grizzly  Creek  at^ 

Hebron,  Colo.: 

description 53 

discharge 54 

discharge,  monthly 55 

gage  heights 54 

ratingtable 55 

Blue  Creek  in— 

Nebraska,  sec.  18,  T.  16,  R.  42: 

discharge 86 

Blue  River  at  and  near- 
Manhattan,  Kaiis.: 

description 114 

discharge 114 

discharge,  monthly 117 

gage  heights 115 

rating  table 116 

Oak,  Nebr.: 

discharge 117 

Wymore,  Nebr.: 

discharge 117 

Boggy  Creek  at— 

Bessie,  Okla.: 

discharge 194 

BoBwick,  Nebr. 

Republican  River  near: 

description 102-103 

discharge 108 

discharge,  monthly 104 

gage  heights 103 

ratingtable 104 

Brewster,  Nebr. 

North  Loup  River  at: 

discharge 87 

Bridgeport,  Nebr. 

North  Platte  River  near: 

description 42 

discharge 48 

discharge,  monthly 44 

gage  heights 43 

rating  table 44 

Brownlee,  Nebr. 

North  Loup  River  at: 

discharge 87 

Cache  Creek  at— 
Lawton,  Okla.: 

discharge 194 

Calf  Creek  in— 

Nebraska,  sec.  5,  T.  25,  R.  26: 

discharge 86 

Callaway,  Nebr. 

South  Loup  River  at: 

discharge 87 

Calvary  Creek  at'— 
Cordell,  Okla.: 

discharge 194 

Canadian  Creek  near — 
Cowdrey,  Colo.: 

description 64 

d  i  Bcharge 65 

dischaige,  monthly 66 

gage  heights 65 

rating  table 66 


Canadian  River  at—  PSfe. 

Union  City.  Okla.: 

dischaige la 

Canadian  River  (North  Fork)  near- 
El  Reno,  Okla.: 

description 174 

discharge 174 

dischaige,  monthly 177 

gage  heights ITo 

ratingtable \% 

Woodward,  Okla.: 

description 17J-in 

discharge 171 

gage  heights 173 

Canyon  City,  Colo. 

Arkansas  River  near: 

description 126-rjS 

d  ist'haige 128, 179 

discharge,  monthly lao 

gage  heights 13 

ratingtable 13 

Cascade,  Nebr. 

North  Loup  River  at: 

discharge 87 

Catoosa,  Ind.  T. 

Verdigris  River  near: 

description lis 

discharge 153 

gage  heights 154 

Champion,  Nebr. 

Frenchman  River  at: 

discharge 117 

Cimarron  River  at  and  near— 

Arkalon,  Kans.: 

description / 14S-1« 

discharge 149 

gage  heights 149 

Coin,  Okla.: 

discharge i^i 

Kenton,  Okla.: 

description l47-ii^ 

discharge i''l 

gageheights 148 

Waynoka,  Okla.: 

description 150 

discharge 150 

gageheights 151 

Clear  Creek  at^ 

Forkscreek,  Colo.: 

description « 

discharge 51 

discharge,  monthly ^ 

gageheights ^^ 

rating  table fi 

Clinton,  Okla. 

Washita  River  at: 

discharge 19> 

Coin,  Okla. 

Cimarron  River  at: 

discharge W 

Columbus,  Nebr. 

Loup  River  at: 

description fi-*3 

discharge ^ 

discharge,  mean  daily ^ 

discharge,  monthly ^^ 

gageheights '^ 
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Columbus,  Nebr.— Continued.  Pag«. 

Platte  River  near: 

description 60-51 

dischang^e 51 

diflchaive,  montbly 53 

gHcebelghti 62 

ratingtable 62 

Cordell,  Okla. 

Calvary  Creek  at: 

discharge IM 

Cowdrey,  Colo. 

Canadian  Creek  near: 

description 64 

discbarge 65 

discbarge,  montbly 66 

gagehelgbts 65 

raUngtable 66 

Michigan  Creek  near: 

description 61-62 

discharge 62 

discbarge,  montbly 64 

gagebeigbts » 63 

ratingtable 63 

North  Platte  River  near: 

description 25-26 

discbaige 26 

discbarge,  montbly 28 

gage  heights 27 

ratingtable 27 

Curtis,  Nebr. 

Medicine  Creek  at: 

discharge 117 

Deer  Creek  at— 
Hydro,  Okla.: 

discbarge 181 

Denver.  Colo. 

South  Platte  River  at: 

description 74-75 

discharge 75 

discharge,  mean  daily 76 

discbarge,  monthly 77 

Dianal  River  at— 
Dunning,  Nebr.: 

discharge 86 

Dodge,  Kans. 

Arkansas  River  near: 

description 135 

discharge 186 

discbaige,  monthly 138 

gage  heights 137 

ratingtable 188 

Dunning,  Nebr. 
Dismal  River  At: 

discbarge 86 

East  Elk  Creek  at— 
Salem,  Okla.: 

discharge 194 

£1  Reno,  OkU. 

Canadian  River  (North  Fork)  near: 

description 174 

discharge 174 

discharge,  monthly 177 

gage  heights 175 

rating  table 176 


Rlk  Creek  neai^  Page. 

Hobart,  OkUt.: 

description 183-184 

discharge 184,194 

gage  heights 184 

Elkbom  River  at— 
Arlington,  Nebr.: 

discbaige 86 

Ellsworth,  Kans. 

Smoky  Hill  River  at: 

description 106-109 

disctiaige 109 

discharge,  montbly Ill 

gagehelgbts :.     109 

ratingtable 110 

Rnglewood,  Kans. 
Perry's  ditch  at: 

discbaige 181 

Eureka,  Mo. 

Meramec  River  near: 

description 120 

discharge , 120 

discharge,  monthly 128 

gage  heights 121 

rating  table 122 

Fall  River  at— 

Fallriver,  Kans.: 

description 154-155 

gage  heights 156 

Fallriver,  Kans. 
Fall  River  at: 

description 154-156 

gage  heights 155 

Forkscreek,  Colo. 
Clear  Creek  at: 

description 80 

discharge 81 

discharge,  monthly 82 

gagehelgbts 81 

ratingtable 82 

Fort  Gibson,  Ind.  T. 
Grand  River  near: 

description 158-159 

discharge 159 

gagehelgbts 160 

Fort  Sill,  Okla. 

Medicine  Creek  at: 

discharge 194 

Frenchman  River  at— 
Champion,  Nebr.: 

discharge 117 

Palisade,  Nebr.: 

discharge 117 

Sec.  18,  T.  16,  R.  40,  Nebr.: 

discharge 117 

Glendevey,  Colo.: 

Laramie  River  near: 

description 66-67 

discharge 67 

gage  heights 67 

Gleneyre,  Colo. 

Mclntyre  Creek  at: 

description 69 

discharge 69 

discharge,  monthly 70 

gage  heights 70 

ratingtable 70 
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Olenwood  Creek  In—  Page. 

Nebraska,  aec.  16,  T.  18,  R.  60: 

difloharge 86 

Goose  Creek  in— 

Nebraska,  sec.  IS,  T.  26,  R.  24: 

discharge 86 

Grand  Island,  Nebr. 

Platte  River  at: 

discharge 87 

Grand  River  near- 
Port  Gibson,  Ind.  T.: 

description 168-169 

discharge 159 

gage  heights 160 

Granite,  Okla. 

Red  River  (North  Fork)  near: 

description 182-183 

discharge 183 

gage  heights 183 

Greer,  Mo. 

Greer  Spring  at: 

description 178 

discharge 178 

gage  heights 179 

Greer  Spring  at^- 

Greer,  Mo.: 

description 178 

discharge 178 

gage  heights 179 

Guernsey,  Wyo. 

North  Platte  River  near: 

description 36-36 

discharge 36 

discharge,  monthly 38 

gage  heights S7 

rating  table 38 

Hebron,  Colo. 

Big  Grizzly  Creek  at: 

description 63 

discharge 64 

discharge,  monthly 66 

gage  heights 64 

rating  table 66 

Little  Grizzly  Creek  near: 

description 56-^ 

discharge 56 

discharge,  monthly 67 

gage  heights 66 

rating  table 67 

Roaring  Fork  River  near: 

description 67-68 

discharge 6p 

discharge,  monthly 69 

gage  heights 68 

rating  table 69 

North  Platte  River  near: 

description 20-21 

discharge 21 

discharge,  monthly 23 

gage  heights 22 

rating  table 22 

Higho,  Colo. 

North  Platte  River  (North  Fork)  at: 

description 23 

discharge 24 

discharge,  monthly 25 

gage  heights 24 

rating  table 25 


Hobart,  Okla.  Pa^e. 

Elk  Creek  near: 

description 1^154 

discharge IU.M 

gage  heights m 

Little  Elk  Creek  at: 

discharge IM 

Humboldt,  Kans. 

Neosho  River  near: 

description 157-1.t>* 

gage  heights l^ 

Hutchinson,  Kans. 

Arkansas  River  at: 

description 139 

discharge la 

discharge,  monthly m 

gage  heights 140 

ratingtable HO 

Hydro,  Okla. 

Deer  Creek  at: 

discharge 181 

Independence,  Kans. 

Verdigris  River  near: 

description :..  151-152 

gage  heights IK 

Jelm,  Wyo. 

Laramie  River  near: 

description ff7-68 

discharge « 

gage  heights 6S 

Julesburg,  Colo. 

South  Platte  River  near: 

description 77-78 

discharge 7«<,  87 

discharge,  monthly  SD 

gage  heights 79 

rating,table 79 

Junction,  Kans.  . 

Republican  River  at: 

description 106 

discharge 106 

discharge,  monthly 19^ 

gaf^e  heights 106 

ratingtable wn 

Kansas  River  at  and  near— 

Lecompton,  Kans.: 

deccription 91-92 

dl>ch&rge 92 

discharge,  monthly W 

gage  heights S 

rating  taole 98-94 

St.  George,  Kans.: 

description » 

gage  heights » 

Topeka,  Kans.: 

description 89-90,90-yi 

discharge Jw 

gage  heights 90 

Kansas  River  drainage  basin: 

description 87  •<& 

miscellaneous  measurements  in ll> 

Kaw  River.    See  Kansas  River. 
Kenton,  Okla. 

Cimarron  River  near: 

description 147-148 

discharge W 

gage  heights 14S 
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Kimball,  Nebr.  Pa8:e. 

Lodgcpolc  River  at: 

dischaige 86-«7 

La  Cueva,  N.  Mex. 
Mora  canal  at: 

description 163 

gage  heights 164 

Mora  River  at — 

desc*ription 162-163 

gage  heights 163 

La  Junta,  Colo. 

Arkansas  River  at: 

diM'haige 180 

Ladder  Cret'k.    See  Beaver  River. 
Laramie  River  near— 
Glendevey,  Colo.: 

description '66-€7 

discharge 67 

gage  heights 67 

Jelm.Wyo.: 

description 67-€8 

discharge 68 

gage  heights 68 

Lawton,  Okla. 
Cache  Creek  at: 

discharge 194 

Lecompton,  Kans. 
Kansas  River  at: 

description 91-92 

discharge ^ 92 

discharge,  monthly 94 

gage  heights 92 

rating  table 93-94 

Lewellen,  Nebr. 

North  Platte  River  at: 

discharge 87 

Lexington,  Nebr. 
Platte  River  near: 

description 47-48 

discharge 48 

discharge,  monthly 50 

gage  heights 49 

rating  table 49 

Litchfield,  Nebr. 
Mud  Creek  at: 

discharge 87 

Little  Elk  Creek  at^ 
Hobart,  Okla.: 

discharge 194 

Little  Grizzly  Creek  near- 
Hebron,  Colo: 

description 55-66 

discharge «       56 

discharge,  monthly 57 

gage  heights 56 

rating  table " 57 

Lodgepole  River,  Nebr. 
at  Kimball,  Nebr.: 

discharge *  86-87 

In  Platte  River  basin: 

discharge 86-87 

Logan,  N.  Mex. 

South  Canadian  River  near: 

description 160-161 

discharge 161 

gage  heights 162 


Logan;  N.  Mex.— Continued.  Page. 

Ute  Creek  near: 

description 170 

gage  heights 171 

Los  Alamos,  N.  Mex. 

Sapello  River  near: 

description ; 166-167 

Discharge 167 

gage  heights 168 

Loup  River  at— 

Columbus,  Nebr.: 

description 82-88 

discharge 84 

discharge,  mean  daily 85 

discharge,  monthly 86 

gage  heights 84 

McCook,  Nebr. 

Republican  River  at: 

discharge 117 

Mclntyre  Creek  at — 

Gleneyre.Colo.: 

description 69 

discharge 69 

discharge,  monthly 70 

gage  heights 70 

rating  table 70 

Malvern,  Ark. 

Ouachita  River  near: 

description 190 

discharge 190 

discharge,  monthly 198 

gage  heights 191 

rating  table 192 

Manhattan,  Kans. 

Blue  River  near: 

description 114 

discharge 114 

discharge,  monthly 117 

gage  heights 116 

rating  table 116 

Manuel itos  River  at— 

Sapello,  N.  Mex.: 

description 169 

gage  heights 170 

Medicine  Creek  at— 

Curtis,  Nebr.: 

difichaige 117 

Fort  Sill,  Okla.: 

discharge 194 

Meramec,  Mo. 

Meramec  River  near: 

description 118 

discharge 119 

gage  heights 119 

Meramec  Spring  near: 

description 123 

discharge 124 

discharge,  monthly 125 

gage  heights 124 

rating  table 125 

Meramec  River  near— 

Eureka,  Mo.: 

description 120 

discharge 120 

discharge,  monthly 128 

gage  heights 121 

rating  table 122 
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Memmec  River  near—  Page. 

Meramec,  Mo.: 

description 118 

discharge 119 

gage  heights 119 

Meramec  River  drainage  basin: 

description 118 

Meramec  Spring  near— 

Meramec,  Mo.: 

description 128 

discharge 124 

discharge,  monthly 126 

gage  heights 124 

rating  table 125 

Michigan  Creek  near— 

Walden,  Colo. : 

description 59-00 

discharge 60 

discharge,  monthly 61 

gage  heights - 60 

rating  table 61 

Cowdrey,  Colo.: 

description 61-62 

discharge 62 

discharge,  monthly 64 

gage  heights 63 

rating  table 63 

Middle  Fork  River.    See  Michigan  Creek. 
Middle  Loup  River  at— 

Arcadia,  Nebr.: 

discharge 87 

St.  Paul,  Nebr.: 

dischaige 87 

Sec.  32,  T.  19.  R.  21,  Nebraska: 

discharge 87 

Seneca,  Nebr.: 

discharge 87 

Thedford,  Nebr.: 

discharge 87 

Mitchell,  Nebr. 

North  Platte  River  near: 

description 89 

discharge 40 

discharge,  monthly 41 

gage  heights 40 

rating  table 41 

Mora  canal  at— 

La  Cueva,  N.  Mex.: 

description 163 

gage  heights 164 

Mora  River  at— 

La  Cueva,  N.  Mex.: 

description 162-163 

gage  heights 168 

Weber,  N.  Mex.: 

description 164 

discharge 165 

gage  heights 165 

Mountain  Park,  Ok  la. 

Otter  Creek  near: 

description 185 

discharge 185 

di8charge,  monthly 187 

gage  heights 186 

Mud  Creek  at— 

Litchfield,  Nebr.: 

discharge 87 


Naponce,  Nebr.  Pfege. 

Millrace  at: 

discharge 117 

Naponce  Creek  at: 

discharge 117 

Republican  River  at: 

dischaige ' 117 

Turkey  Creek  at: 

discharge 117 

Naponce  Creek  at— 
Naponce,  Nebr.: 

discharge H" 

Neosho  Rapids,  Kans. 
Neosho  River  near: 

description l^ 

gageheights 157 

Neosho  River  near— 
Humboldt,  Kans.: 

description 157-lfc 

gageheights l* 

Neosho  Rapids,  Kans.: 

description W 

-  gageheights I'^T 

Nepesta,  Colo. 

Arkansas  River  at: 

dischaige 1» 

Newport,  Ark. 

White  River  near: 

discharge 181 

North  Loup  River  at— 
Brewster,  Nebr.: 

dischaige ^ 

Brownlee,  Nebr.: 

discharge 87 

Cascade,  Nebr.: 

discharge 87 

St  Paul,  Nebr.: 

discharge "7 

North  Platte,  Nebr. 

North  Platte  River  at: 

description 44-45 

dischaige ^ 

discharge,  monthly 47 

gageheights 46 

ratingtable 46 

South  Platte  River  at: 

discharge.. ^ 

North  Platte  River  at  and  near— 

Alcova,  Wyo.: 

description *4 

discharge 34 

gageheights 85 

Bridgeport,  Nebr.: 

description 42 

discharge 43 

dischaige,  monthly 44 

gageheights 43 

lating  table 44 

Cowdrey,  Colo.: 

description 25-* 

discharge 26 

dischaige,  monthly 28 

gage  heights 27 

ratingtable 27 
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North  Platte  River  at  and  near—  Page . 

Guernsey,  Wyo.: 

description 8&-S6 

dischaige 36 

discharge,  monthly 88 

gage  heights 37 

mUngUble 88 

Hebron,  Colo.: 

description 20-21 

discharge 21 

discharge,  monthly 28 

gage  heights 22 

ratingtable 22 

Lewellen,  Nebr.: 

discharge 87 

Mitchell,  Nebr.: 

description 39 

dischaige 40 

dischaige,  monthly 41 

gage  heights 40 

ratingtable 41 

North  Platte,  Nebr.: 

description 44-46 

d  is(;harge 46 

discharge,  monthly 47 

gage  heights 46 

ratingtable 46 

Pinkhampton,  Colo.: 

description 28 

discharge 29 

discharge,  monthly 30 

gage  heights 29 

ratingtable 30 

Saratoga,  Wyo.: 

description 30-81 

discharge 81 

discharge,  monthly^. 88 

gage  heights 82 

ratingtable 88 

Sec.  18,  T.  14,  R.  86,  Nebraska: 

discharge 87 

Southerland,  Nebr.: 

dischaige 87 

North  Platte  River  (North  Fork)  at— 

Higho,  Colo.: 

description 23 

discharge 24 

discharge,  monthly 26 

gage  heights 24 

ratingtable 26 

Oak.  Nebr. 

Blue  River  at: 

discharge 117 

Ogalalla.  Nebr. 

South  Platte  River  at: 

discharge 87 

Otter  Creek  near— 

Mountain  Park,  Okla.: 

description 186 

discharge 185 

discharge,  monthly 187 

gageheights 186 

Oiuchita  River  near- 
Mai  vem.  Ark.: 

description 190 

discharge 190 

dischaige,  monthly 193 

gage  heights 191 

rating  table 192 


Palisade,  Nebr.  Page. 

Frenchman  River  at: 

discharge 117 

Stinking  Water  Creek  at: 

dischaige 117 

Perry's  ditch  at— 
Englewood,  Kans.: 

discharge 181 

Pinkhampton,  Colo. 

North  Platte  River  near: 

description 28 

discharge v 29 

discharge,  monthly SO 

gage  heights 29 

ratingtable 30 

Platte  River  at  and  near- 
Columbus,  Nebr.: 

description 60-61 

discharge 61 

discharge,  monthly 58 

gageheights 62 

ratingtable 62 

Qrand  Island,  Nebr.: 

discharge 87 

Lexington,  Nebr.: 

description 47-48 

discharge 48 

discharge,  monthly 60 

gageheights 49 

rating  table 49 

Sec.  29.  T.  12,  R.  26,  Nebr.: 

dischaige 87 

Valley,  Nebr.: 

discharge 87 

Platte  River  drainage  basin:    . 

description 20 

miscellaneous  measurements  in 86-87 

Prowers,  Colo. 

Arkansas  River  at: 

discharge 181 

Pueblo,  Colo. 

Arkansas  River  at: 

description 130-131 

dischaige 132,180 
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LETTER  OF   TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
WasMngto?),  D.  C,  March  20,  1905. 
Sir:  I  transmit  herewith  the  manuscript  of  Part  IX  of  a  series  of 
twelve  papers  which  compose  the  Report  of  Progress  of  Stream  Meas- 
urements for  the  Calendar  Year  1904.  Parts  I  to  VI  of  this  report 
contain  the  results  of  the  data  collected  in  the  territory  east  of 
Mississippi  River.  Parts  VII  to  XII  are  devoted  to  the  data  collected 
in  the  territory  west  of  Mississippi  River. 

The  larger  part  of  the  original  data  for  this  report  was  collected 
under  the  direction  of  district  hydrographers  T.  U.  Taylor  and  W.  M. 
Reed,  and  by  the  International  (Water)  Boundary  Commission.  The 
assembling  of  the  data  and  its  preparation  for  publication  were  done 
under  the  direction  of  John  C.  Iloyt,  who  has  been  assisted  by  R.  H. 
I^)lster,  Rot)ert  Follansbee,  Willis  Vj.  Hall,  A.  H.  Horton,  and  H.  T. 
Colvin. 

I  request  that  this  manuscript  be  published  as  one  of  the  series  of 
Water-Suppiy  and  Irrigation  Papers. 

Very  respectfully, 

F.  H.  Newell,  Chi^f  Engineer. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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PROGRESS  REPORT   OF  STREAM   MEASUREMENTS 

FOR  THE  CALENDAR  YEAR  1904. 

P^RT  IX. 


By  T.  U.  Taylor  and  John  C.  Hoyt. 


INTRODUCTION. 

The  hydrographic  work  of  the  United  States  Geological  Survey^ 
includes  the  collection  of  facts  concerning  and  the  study  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
1894,  which  contained  an  item  of  $12,500,  "for  gaging  the  streams 
and  determining  the  water  supph^  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiand  sections."     (Digest  of  Appropriations  for  181>5,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Annual  appropriations  for  hydrographic  surveys. 

Year  ending  June  30,  1 895 $12, 500 

Year  ending  June  30,  1896 20,000 

Year  ending  June  30,  1897 50, 000 

Year  ending  June  30,  1898 50,000 

Year  ending  June  30,  1899 50,000 

Year  ending  June  30,  1900 50,000 

Year  ending  June  30,  1901 100,000 

Year  ending  June  30,  1902 100, 000 

Year  ending  June  30,  1903 200,000 

Year  ending  June  30,  1904 200, 000 

Year  ending  June  30,  1905 200, 000 

Year  ending  June  30,  1906 200, 000 
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The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
affecting  the  same.  In  this  connection  other  information  that  ma^-  Ik* 
of  use  to  the  engineer  or  others  in  hydrographic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  data, 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  that 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  1902,  the 
work  has  been  largely  extended  and  thoroughly  sj^stemized.  The 
various  States  have  been  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydi-ographer  who,  with  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  hydrographic  resource's 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Supply  Paper  No. 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survey.) 

The  general  plan  of  stream. gaging  which  has  been  developed  is  to 
obtain  eventuallj'^  data  in  regard  to  the  flow  of  all  the  important  streams 
in  the  United  States.  With  this  in  view  gaging  stations  are  estab- 
lished at  points  where  the  data  will  be  of  greatest  commercial  value. 
At  these  stations  discharge  measurements  are  taken  from  time  to  time 
at  typical  river  stages,  and  the  daily  surface  fluctuation  is  obtained  by 
means  of  gage  readings.  From  these  two  factors  it  is  possible  to 
estimate  both  the  total  flow  and  its  distribution  through  the  period  of 
observations. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintained  depend  largely  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  effoi-ts  are 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
is  to  be  stored,  the  high  waters  are  given  special  attention.  In  all  sec- 
tions certain  permanent  stations  are  maintained  for  general  statistical 
purposes,  to  show  the  conditions  which  exist  through  long  periods. 
They  also  act  as  primar}"^  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  particular  por- 
tions of  the  drainage  basin. 

Gaging  stations  are  divided  into  two  general  classes:  First,  current- 
meter  stations;  and  second,  weir  stations.  The  former  class  is  sub- 
divided as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  cable  station,  with  car,  tag-line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  equipment  of  a  current-meter 
gaging  station  consists  in  a  gage  for  determining  the  daily  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  zero  of  the  ga^  is 
referred,  and  permanent  marks  on  the  bridge,  or  a  tagged  line  indicat- 
ing the  points  of  measurement.    Where  the  current  is  swift  some  appli- 
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(incc — geoerally  a  secondary  cablp — is  necessary  to  hold  the  meter  in 
|K)sitioti  helow  the  surface. 

Gaging  stiitions  are  generally  located  at  bridges,  if  the  channel  con- 
ditions are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
lated, and  the  cost  of  the  equipment  is  comparatively  small.  The  sta- 
tions are  located,  as  far  as  possible,  at  ]>oints  where  the  channel  is 
xtraigbt,  both  above  and  below  the  gaging  section,  and  where  there 
are  no  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
^bould  be  as  clear  as  possible  from  large  projection.^  and  of  a  perma- 
tiptit  character.  The  banks  should  be  high,  and  should  overflow  at 
high  stages  only.  Great  care  is  taken  in  the  selection  and  equipment 
i)f  gaging  stations,  in  order  that  the  data  may  have  the  required  degree 
of  accuracy. 

On  many  of  the  larger  rivers  where  water  power  is  developed  by 
dams,  estimates  of  flow  are  obtained  by  observing  the  head  on  the 
crest  and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
weirs  are  in  some  cases  erected. 


The  principal  instrument  used  in  stream-measurement  work  is  the 
current  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
mined. After  years  of  experience  the  Survey  has  iidopted  the  Price 
current  meter  for  general  work.  This  meter,  as  is  shown  on  PI,  II. 
is  made  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
Price  has  been  largely  developed  by  the  officers  of  the  Survey,  u-sJng 
the  Price  ac'oustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  quantity  of 
water  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
the  product  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
tion of  the  cross  section,  surface  slope,  wetted  perimeter,  and  rough- 
ness of  bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the 
l)ed  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  perpendicular  to  the  thread  of  the  stream  (see  fig.  1),  These  points 
are  uitually  at  regular  intervals  varying  from  2  to  20  feet,  depending 
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upon  the  size  and  conditions  of  the  stream.  They  are  known  as  meas- 
uring points,  and  at  them  the  observed  data,  the  velocities  and  sound- 
ings, are  taken.  The  perpendiculars  dropped  from  the  measuring.' 
points  divide  the  gaging  section  into  strips,  and  for  each  strip  or  pair 
of  strips  the  mean  velocity,  area,  and  discharge  are  determined  inde- 
pendently; thus  conditions  existing  in  one  part  of  the  stream  are  not 
distributed  to  parts  where  they  do  not  apply. 

The  methods  of  obtaining  velocity  with  the  current  meters  whicl. 
are  in  general  use  may  be  grouped  into  three  classes:  Single  point, 
multiple  point,  and  integration. 

The  single-point  method  consists  in  holding  the  meter  either  at  tlit- 
depth  of  the  thread  of  mean  velocity  or  at  an  arbitrary  depth,  for 
Vhich  the  coeflBcient  for  reducing  to  mean  velocity  has  been  deter 
mined.  Extensive  experiments  .by  vertical  velocity -curves  show  that 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  depth. 
In  general  practice  the' thread  of  mean  velocity  is  considered  to  l>e  at 
0.6  depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority 
of  the  measurements,  this  being  known  as  the  six-tenth  depth  method. 
It  is  found  by  a  large  number  of  vertical  velocity-curve  measurement^*, 
taken  on  various  streams  and  under  various  conditions,  that  the  coef- 
ficient for  reducing  the  velocity  obtained  at  six-tenths  depth  to  mean 
velocity  is  practically  unity,  ranging,  in  a  series  of  910  measurement^ 
made  at  39  gaging  stations,  between  0.94  and  1.04,  with  a  mean  for 
the  910  observations  of  1.00.  In  the  other  principal  single-point 
method  the  meter  is  held  near  the  surface,  usually  1  foot  below,  or 
low  enough  to  be  out  of  the  action  of  the  wind  or  other  disturbincj 
influences.  This  is  known  as  the  subsurface  method.  The  coeflBcient 
for  reducing  the  velocities  taken  at  the  subsurface  has  been  found 
by  repeated  experiments  with  vertical-velocitj'  curves  to  be  from 
.85  to  .95,  depending  upon  the  depth  of  the  stream  and  velocity  and 
channel  conditions.  This  method  is  specially  adapted  for  flood  meas- 
urements, or  when  the  velocity  is  so  great  that  the  meter  can  not  lie 
kept  at  0.6  depth. 

The  three  principal  multiple-point  methods  in  general  use  are:  The 
vertical  velocity  curve;  top  and  bottom;  and  top,  bottom,  and  mid 
depth.  In  the  vertical  velocity-curve  method  a  series  of  velocity 
determinations  are  taken  in  the  vertical  at  regular  inteiTals,  usuallv 
from  0.5  to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  these 
points,  the  vertical  velocity-curve  is  produced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  depth 
into  the  area  bounded  by  this  mean  velocity-curve  and  the  initial  lino. 
Owing  to  the  length  of  time  it  takes  to  make  these  measurements,  the} 
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are  seldom  used  except  for  determining  coefficients  for  purposes  of 
comparison,  and  for  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  from  0.5  to  1 
foot  below  the  surface  and  about  0.5  foot  above  the  bottom,  and  the 
mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
as  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
For  shallow  streams  with  comparative!}'  smooth  beds  good  results  are 
obtained  bj^  this  method.  In  the  third  multiple-point  method  the 
meter  is  held  at  mid  depth,  at  0.5  foot  below  the  surface  and  at  0.5  foot 
above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing  the 
sum  of  the  top  velocity,  twice  the  mid-depth  velocity,  and  the  bottom 
velocitv,  bv  4. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
operation  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
number  of  revolutions  bv  the  number  of  seconds  taken  in  the  run. 
This  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
the  stream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
gage,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
by  sounding.  The  soundings  are  usually  taken  at  each  measuring 
point  at  the  time  of  the  discharge  measurement,  either  by  using  the 
meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
with  permanent  beds  standard  cross  sections  are  usually  taken  during 
low  water.  These  sections  serve  to  check  the  soundings  which  are  taken 
at  the  time  of  the  measurements,  and  from  them  any  change  which  may 
have  taken  place  in  the  bed  of  the  stream  can  be  detected.  The}'^  are 
also  used  for  obtaining  the  area  for  a^^e  in  computations  of  high-water 
measurements,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  the  various  points  of  measurements  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  double  strip.  The  total  discharge  and  area  are  the 
sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
by  dividing  the  total  discharge  by  the  total  area. 

The  volume  of  water  flowing  in  a  stream  is  known  as  run-off.  In 
expressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
for  which  the  data  are  needed.  Those  used  in  this  report  are  '*  second- 
feet,"  "acre-feet,"  "run-off  per  square  mile,"  and  "run-off  in  depth 
in  inches,"  and  may  be  defined  as  follows: 
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"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  i> 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
rate  of  1  foot  per  second. 

The  ''acre-foot"  is  the  unit  of  capacity  used  in  connection  with  stor- 
age for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet.  It  i.s 
the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot;  1  second- 
foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  which 
equals  1.9836  acre-feet,  or,  approximately,  2  acre-feet. 

The  expression  "second-feet  per  square  mile"  means  the  average 
number  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area,  on  the  assumption  that  the  run-off  is  uniformly 
distributed. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  rainfall,  which  quantity  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
|)eri()ds  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights  and  the  various  discharge  measurements,  of  which 
there  should  be  suflicient  number  to  cover  the  range  of  stage.  The 
fundamental  laws  upon  which  these  computations  are  based  are  the 
following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of  and  increases  gradually  with 
the  gage  heights.     (2  and  3  depend  on  1.) 

As  the  beds  of  many  streams  are  changeable,  the  problem  divider 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent  or  practi 
cally  permanent  beds,  and  (2)  those  of  streams  with  changeable  hed<. 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessary. 

In  determining  the  daily  discharge  of  streams  with  permanent  beds, 
the  results  of  the  discharge  measurements  are  plotted  on  cross-section 
paper,  with  gJige  heights  as  ordinates  and  discharges  as  abscissas. 
Through  these  points  a  smooth  curve  is  drawn,  which  shows  the  dis- 
charge for  any  gage  height,  and  from  which  a  rating  table  is  prepared. 
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The  mean  velocity  and  area  determined  for  each  discharge  measure- 
ment are  also  plotted.  Through  these  points  the  curves  of  mean 
vekxjit}'  and  of  area  are  drawn,  and  the  rating  curve  is  largely  deter- 
mined by  taking  the  product  of  the  mean  velocity  and  the  area  at 
various  stages  as  determined  by  these  curves.  These  curves  of  mean 
velocity  and  area  are  of  special  value  in  determining  the  location  of 
the  rating  curve  for  stages  at  which  actual  discharge  measurements 
are  not  available  and  for  extending  the  discharge  curve  outside  the 
limits  of  the  measurements.  In  the  preparation  of  the  i*ating  table 
the  discharge  for  each  tenth  or  half-tenth  on  the  gage  is  found  from 
the  curve.  The  first  and  second  differences  of  these  discharges  are 
then  taken  and  adjusted  according  to  the  law  that  they  shall  either  be 
constant  or  increasing,  never  decreasing.  The  discharges  in  the  table 
are  then  changed  in  accordance  with  these  adjusted  differences.  In 
making  up  the  station -rating  curve,  the  individual  discharge  measure- 
ments and  the  conditions  under  which  thev  were  taken  are  carefullv 
studied,  in  order  that  proper  weight  shall  be  given  to  each  measure- 
ment Rating  curves  in  general  take  the  form  of  a  parabola,  and  as 
a  rule  the  high-water  portion  of  the  curve  approaches  a  straight  line. 
For  stations  of  permanent  character,  the  results  of  the  measurements 
from  year  to  year  should  be  within  5  per  cent  of  the  curve,  with  the 
exception  of  those  taken  during  high  water,  when  the  probable  error 
may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  changea})le 
beds  is  difficult,  and  unless  frequent  discharge  measurements  are  made, 
the  results  obtained  are  only  rough!}'  approximate.  For  streams  with 
continually  shifting  beds,  such  as  Colorado  River  and  the  Rio  Grande, 
discharge  measurements  are  made  every  two  or  three  days,  and  the 
discharges  for  the  intervening  days  are  obtained  by  interpolation, 
modified  by  the  gage  heights  for  these  days.  For  stations  with  beds 
which  shift  slowly,  or  are  onl}'^  materially  changed  during  floods, 
station-rating  curves  and  tables  can  be  prepared  for  the  periods 
between  changes,  and  satisfactory  results  can  be  obtained  with  two  or 
three  measurements  a  month,  providing  measurements  are  taken  soon 
after  the  changes  occur. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
special  rating  curves  and  tables  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
these  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  taken  either  by  integration  in 
verticals  or  by  the  vertical  velocity-curve  method,  as  sufficient  experi- 
ments have  not  been  made  on  ice-covered  streams  to  determine  the 
laws  which  govern  the  position  of  the  thread  of  mean  velocity. 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
Year  1904,  of  which  this  is  Part  IX,  is  published  in  a  series  of  twelve 
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Water-Supply  Papera,  Nos.  124-135,  inclusive,  under  the  followinpf 
subtitles: 

Part  1.  Atlantic  coast  of  New  England  drainage. 

Part  2.  Hudson,  Paaaaic,  Raritan,  and  Delaware  River  drainaf[:e8. 

Part  3.  Susquehanna,  Patapeco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yailkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eastern  Gulf  of  Mexiit> 
drainage. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipinicon,  Iowa,  Des  Moines,  and  Mias^nri 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  the  Great  Basin  drainage. 

Part  11.  The  Great  Basin  and  Pacific  Ocean  drainage  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
the  larger  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations and  such  other  information  that  has  been  collected  that  ha>  a 
direct  bearing  on  these  data,  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  tjie  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Grage  height  table. 

4.  Rating  table. 

6.  Table  of  estimated  monthly  and  yearly  discharges  and  nm-off. 

The  descriptions  of  stations  give,  as  far  as  possible,  such  general 
facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  a.s  possible. 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge  measurement  table  gives  the  results  of  the  dischargi» 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 
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The  rating  table  gives  discharges  in  second-feet  corresponding  to 
C4ich  stage  of  the  river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  run-oflf  the  column  headed  "  Maximum"  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest, 
and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage  height. 
As  the  gage  height  is  the  mean  for  the  da}-,  there  might  have  been  short 
periods  when  the  water  was  higher  and  the  corresponding  discharge 
larger  than  given  in  this  column.  Likewise  in  the  column  of  "  Mini- 
mum "  the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
gage  height  was  lowest.  The  column  headed  ''Mean"  gives  the 
average  flow  for  each  second  during  the  month.  Upon  this  mean  the 
computations  for  the  three  remaining  columns  which  are  defined  on 
page  14  are  based. 

In  the  computations  for  the  tables  of  this  report,  for  stations  main- 
tained by  the  United  States  Geological  Survey,  the  following  general 
and  special  rules  have  teen  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  tlie  rational  use'of  time  and 
money  is  imperative. 

2.  All  items  of  computation  should  in  general  be  expressed  by  at  least  two  an«l  by 
not  more  than  four  significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 
per  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurement's 
should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  placen, 
by  <]ropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  chang- 
ing the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

( b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase 
the  preceding  figure  by  1.     Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even 
figure,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
figure,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1,827.5  becomes 
1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per 
cent  error  should  seldom  be  exceeded. 

Special  rules  for  computation. 

1 .  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are  ba>:ed 
will  warrant.     No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
are  below  100  second-feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the 
monthly  mean  shall  be  a  significant  figure.     This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall 
be  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimals,  where 
the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the  quantity 
shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012;  .0012.  The 
yearly  means  for  these  quantities  are  always  to  be  expressed  in  three  significant  figures 
and  at  least  two  decimal  places. 
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The  results  of  the  stream  measurements  made  during  previous  3'eani 
by  the  United  States  Geological  Surve}'^  can  be  found  in  the  following 
Survey  publications.  A  detailed  index  of  these  reports  (from  1888- 
1903)  is  given  in  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  P:ieventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-Supply  Papers  Nos.   35  to  39,  inclusive;  Twenty-first  Annual 

Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  8iJ. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  I'^tof  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  inclusive. 
West  of  Mississippi  River,  Water-Supply  Papers  Noe.  130  to  135,  incluHve. 

A  limited  number  of  these  arc  for  free  distribution,  and  as  lon^  ;bi 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey  or  to  Members  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  may  be  had  at  prices  little  above  cost. 
Copies  of  Government  publications  are,  as  a  rule,  furnished  to  the 
public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 

COOPERATION  AND  ACKNOWIjEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtaine<i 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrographers  or 
have  cooperated  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabeticall}'^  by  States,   gives  the 

names  of  the  resident  hydrographers  and  others  who  have  assisted  in 

furnishing  and  preparing  the  data  contained  in  this  reiK)rt: 

Indian  Territory. — District  hydrographers,  M.  C.  Hinderlider«and  (i.  H.  Matthew," 
assistetl  by  W.  (i.  Rui^j^ell.     Acknowledgments  are  due  to  the  Atchison,  Topeka  and 

a  Office,  Chamber  of  Commerce  Building,  Denver,  Colo. 

^  J.  M.  Giles  has  succeeded  G.  H.  Matthes.    Office.  Carlsbad,  N.  Mex. 
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Santa  Fe,  the  Missouri,  Kansas  and  Texas,  and  the  Chica^,  Rook  Island  and  Pacific! 
Railway  companies  for  annual  pacpaes  issued  to  W.  G.  Russell. 

Xetp  Sfexico. — The  work  in  northern  New  Mexico  was  carried  on  under  the  direc- 
tion of  M.  G.  Hinderlider,  district  hydrographer,  assisted  by  W.  G.  Russell,  G.  B. 
Monk,  and  R.  C.  Prewitt.  For  many  favors  and  courtesies  in  the  form  of  free 
aci^ommodations  to  hydrographers  and  for  assistance  in  securing  records  of  flow  on 
Mora  River,  acknowledgments  are  due  D.  C.  Duel,  Hugh  Loudon,  and  J.  J.  Baer, 
of  La  Cueva,  N.  Mex.;  also  to  J.  D.  Hand,  of  Los  Alamos,  N.  Mex.,  for  similar 
favors.  Transportation  in  the  form  of  an  annual  pass  was  furnished  Mr.  Monk  by 
the  Denver  and  Rio  Grande  Railroad,  and  to  W.  G.  Russell  by  the  Chicago,  Rock 
Island  and  £1  Paso  Railroad.  For  the  purpose  of  collecting  data  in  New  Mexico 
during  the  latter  part  of  -the  year  an  annual  pass  over  the  Atchison,  Topeka  and 
!!>anta  Fe  Railway  was  issued  to  G.  B.  Monk,  for  which  acknowledgments  are  due. 

The  work  in  southern  New  Mexico  was  carried  on  by  district  hydrographer 
W.  M.  Reed,«  assisted  by  F.  S.  Dobson. 

Oklalioma, — District  hydrographers,  M.  C.  Hinderlider  and  G.  H.  Matthen,  assisted 
))y  W.  G.  Russell.  Acknowledgments  are  due  to  the  Atchison,  Topeka  and  Santa 
Fe,  the  Missouri,  Kansas  and  Texas,  and  the  Chicago,  Rock  Island  and  Pacific  Rail- 
way companies  for  annual  passes  issued  to  W.  G.  Russell. 

Texa». — District  hydrographer,  Thomas  U.  Taylor,  *  assisted  by  H.  H.  Fox,  E.  C.  H. 
Bautel,  and  B.  M.  Haberer.  Acknowledgments  are  due  to  the  Missouri,  Kansas  and 
Texas,  the  international  and  Great  Northern,  the  Houston  and  Texas  Central,  the 
S<.>uthern  Pacific,  the  Texas  Pacific,  the  Fort  Worth  and  Denver,  the  Gulf,  Colorado 
and  Santa  Fe,  the  St.  Ix>uis  and  Southwestern  (Cotton  Belt),  and  the  San  Antonio 
an<i  Aransas  Pass  railroads  for  transportation  for  the  district  hydrographers.  Also 
tci  the  army  engineers  for  gage  heights  at  Riverside  and  for  maps  of  Brazos  River 
from  Gulf  to  Waco. 

Special  acknowledgment  is  due  to  Gen.  Anson  Mills,  commissioner,  and  W.  W^. 
Follett,  consulting  engineer  of  the  International  (Water)  Boundary  Commission,  for 
the  n^ults  of  the  data  collected  at  certain  stations  in  the  Rio  Grande  drainage  basin. 

SABINE  RIVER  DRAINAGE  BASIN. 

Sabine  River  has  its  headwaters  in  Collin  and  Hunt  counties,  flows 
in  a  southeasterly  direction  to  the  State  line,  then  south,  forming  the 
})oundary  between  Texas  and  Louisiana,  and  empties  into  Sabine  Lake, 
an  arm  of  the  Gulf,  near  Orange,  Tex.  The  small  tributaries  in  east 
Texas  support  many  small  water  mills,  and  the  Sabine  itself  is  navi- 
gable for  sevei-al  hundred  miles.  The  drainage  area  of  the  Sabine  in 
Texas  above  Orange  is  7,500  square  miles,  and  its  total  drainage  area 
al)Ove  Orange  in  Louisiana  and  Texas  is  10,400  square  miles. 

SABINE   RIVER  NEAR  LONG  VIEW,  TEX. 

This  station  was  established  Januar}'^  1,  1904,  by  Thomas  U.  Taylor. 
It  is  located  at  the  bridge  of  the  International  and  Great  Northern 
Railway,  about  3  miles  southwest  of  Longview  Junction,  Tex.  A 
standard  chain  gage  is  attached  to  the  guard  rail  of  the  bridge.  The 
gage  is  read  twice  each  day  by  *Iohn  Wadsack.  Discharge  meas- 
urements are  made  from  the  bridge  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  east  face  of  the  west  abutment. 

a  J.  M.  Giles  has  succeeded  W.  M.  Reed.    Office.  Carlsbad,  N.  Mex. 
ft  Office,  Austin.  Tex. 
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The  channel  is  straight  for  150  feet  above  and  400  feet  below  the  sta- 
tion. The  current  is  .sluggish.  The  right  bank  is  low  and  cleared 
along  the  right  of  way  of  the  railroad.  The  left  bank  is  high.,  and 
composed  in  its  lower  half  of  sandstone.  It  is  cleared  above  and 
wooded  below  the  station.  The  bed  of  the  stream  is  rocky  and  fairlv 
permanent.  Old  piles  left  from  the  false  work  used  in  erecting  the 
bridge  give  trouble  in  making  measurements  at  low  water.  Bench 
mark  No.  1  is  the  top  of  abutment  northeast  corner,  marked  ^'U.  S. 
G.  S.  42.08  B.  M."  Its  elevation  is  42.08  feet  above  the  gage  datum. 
Bench  mark  No.  2  is  the  top  of  an  iron  rod  buried  in  a  vertical  posi- 
tion in  the  yard  of  the  bridge  watchman,  6  feet  from  the  southeast 
corner  of  his  house,  3  feet  east  of  the  second  post  from  the  gate,  and 
8  inches  from  the  wire  fence.  Its  elevation  is  47.00  feet  above  gage 
datum.  Bench  mark  No.  3  is  the  top  of  tie  at  the  gage.  Its  eleva- 
tion is  46.00  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  Thomas  II.  Taylor,  district  hydrographer. 

Discharge  me(isnre7neiits  of  Sabine  Rujer  near  LongrietVy  Tej.^  in  1904- 


Date. 


March  2 
June  8.. 
June  9. . 
June  10. 
June  11- 
June 1 I . 
June  12. 
June  13. 
June  15. 
June  17. 
June  18. 
June  19. 
June  20. 
June  20. 
June  21. 
June  21. 


Hydrographer. 


Area  of 
section. 


!->quare  feet. 


E.G.  H.Bantel 
H.H.  Fox  .... 
do 


Mean 
velocity. 


Ft.  j*(r  sec. 


.do 
.do 
.do 
.do 
do 
do 
do 
.do 
do 
.do 
do 
.do 
do 


June  21 1 do 


June  22. 
June  22. 
June  23. 
June  24. 
June  24. 
Aug.  31 . 


do 

do 

do  ..... 

do 

do 

T.  U.  Taylor. 


543 

1.51 

76;^ 

1.83 

1,006 

1.90 

1,334 

1.90 

1,505 

1.84 

1,593 

1.89 

1,738 

1.92 

1,895 

1.95 

1,969 

1.97 

1,810 

1.84 

1,652 

1.74 

1,483 

1.63 

1,410 

1.63 

1,140 

1.52 

963 

1.47 

822 

1.47 

565 

1.38 

453 

1.24 

396 

1.22 

355 

1.10 

375 

1.14 

186 

.23 

Gage 
heiglit. 


Discharre. 


9.10 

10.30 

12. 25 

14.23 

16.95 

18.30 

19.00 

19.90 

21.00 

21.55 

20.40 

19.30 

18.10 

17.50 

15.30 

13.86 

12.72 

10.50 

9.42 

8.78 

8.30 

8.60 

6.00 


Sccond/erf. 

Sl»i> 
1,35M) 
1,920 
2, 6:iO 

2,  7N3 
3,010 
3, 3,'W 
3,703 

3,  872 
3, 340 
2,  S7o 
2,  4211 

2,  m> 

1,730 
1.4211 
1,  2«M 

78l'> 
560 
4SS 

;W2 

42fi 
44 
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yfean  daUy  gage  height,  in  feet,  of  Sabine  River  near  Longview,  Tex,,  for  1904- 


Day. 

Jan. 

Feb. 

9.7 

Vl 

8.6 

8.0 

7.9 

7.8 

7.8 

8.1 

8.2 

8.0 

8.0 

7.9 

8.2 

7.7 

8.2 

8.8 

8.6 

8.3 

9.2 

10.6 

12.9 

14.3 

13.8 

12.7 

11.6 

10.8 

10.3 

9.6 

9.6 

Mar. 

Apr. 

17.7 
16.9 
14.0 
12.5 
11.0 
11.4 
15.0 
18.9 
21.0 
21.1 
21.5 
22,2 
28.0 
24.0 
24.9 
25.6 
26.2 
26.8 
27.3 
27.4 
27.3 
26.5 
24.1 
20.5 
16.5 
12.7 
10.4 
9.6 
9.8 
10.8 

May. 

11.8 

12,8 

12.8 

12.1 

10.9 

10.7 

12.1 

15.9 

17.0 

18.0 

18.4 

18.8 

19.2 

19.6 

20.1 

20.9 

21.3 

21.5 

•22.1 

17.8 

13.2 

9.4 

8.5 

7.9 

7.7 

7.6 

7.6 

7.6 

7.4 

7.6 

7.6 

June. 

7.4 

7.3 

7.2 

7.4 

7.7 

8.8 

10.1 

10.8 

12.1 

14.8 

17.7 

19.5 

20.0 

20.6 

21.1 

21.6 

21.8 

21.6 

21.0 

18.9 

14.3 

10.8 

9.1 

8.7 

8.6 

8.7 

8.7 

8.9 

10.0 

10.6 

July. 

11.8 

13.5 

13.7 

18.1 

12.4 

12.5 

11.9 

10.8 

9.9 

9.6 

9.6 

9.3 

8.7 

7.9 

7.5 

7.2 

7.0 

6.9 

6.7 

6.7 

6.7 

6.6 

7.0 

7.7 

9.2 

9.1 

9.0 

8.2 

7.1 

7.0 

6.9 

Aug. 

6.7 
6.7 
6.6 
6.5 
6.6 
6.7 
6.9 
7.0 
7.1 
7.2 
8.2 
9.2 
9.4 
9.0 
8.2 
7.5 
7.1 
6.5 
6.7 
6.5 
6.5 
6.4 
6.3 
6.3 
6.2 
6.2 
6.2 
6.1 
6.1 
6.1 
6.0 

Sept. 

•     6.0 
6.0 
6.1 
6.1 
6.6 
7.2 
7.8 
8.4 
8.5 
8.6 
8.1 
7.6 
7.2 
6.9 
6.7 
6.6 
6.5 
6.4 
6.8 
6.8 
6.2 
6.2 
6.4 
6.6 
6.6 
6.5 
6.5 
6.4 
6.4 
6.3 

Oct. 

6.2 
6.2 
6.1 
6.1 
6.1 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

«.o 

6.0 
6.0 
5.9 
5.9 
5.9 
6.0 
6.1 
6.0 
6.0 
6.0 
6.0 
6.2 

Nov. 

6.2 
6.1 
6.1 
6.1 
6.1 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.3 
6.6 
6.6 
6.6 
6.5 
6.5 
6.6 
6.6 
6.5 
6.5 
6.5 
6.4 

Dec. 

1 

8.5 

8.4 

8.3 

8.1 

8.5 

8.0 

7.9 

7.8 

7.8 

7.7 

7.6 

7.7 

7.5 

7.2 

7.2 

7.4 

7.4 

7.4 

7.4 

7.2 

7.3 

7.6 

8.8 

9.4 

10.1 

10.6 

11.6 

12.6 

13.0 

12.5 

10.6 

9.4 

9.2 

8.9 

8.6 

8.6 

8.1 

8.1 

8.0 

7.9 

7.8 

7.8 

7.7 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

7.6 

7.7 

9.5 

11.5 

12.6 

12.4 

12.6 

13.8 

14.5 

15.7 

16.5 

17.2 

17.3 

1 

6.4 

2 

6.4 

3 

6.4 

4 

6.5 

5 

6.5 

6 

6.5 

7.............. 

6.5 

H 

9 

10 

11 

6.5 

6,6 

6.5 

6.6 
•  ** 

12 

6.5 

13 

6.5 

14 

15 

6.5 
6.5 

16 

6.5 

17 

6.5 

18 

6.5 

19 

20 

6.5 
6.6 

21 

6.5 

22 

6.5 

23 

6.5 

24 

6.6 

25 

26 

27 

6.0 

8.2 

10.4 

28 

10.8 

29 

10.0 

30 

9.7 

31 

8.8 

22 
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Rating  table  for  Sabine  River  near  LongvieWf  Tex.,  from  January  1  to  December  SJ,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Second-fed. 

Feet. 

Second-feet. 

Fset 

5.90 

35 

7.90 

300 

10.60 

6.00 

44 

8.00 

317 

10.80 

6.10 

53 

8.10 

336 

11.00 

6.20 

63 

8.20 

353 

11.20 

6.30 

74 

8.30 

8.40 

1 

371 

11.40 

6.40 

85 

389 

11.60 

6.60 

97 

8.50 

407 

11.80 

6.60 

109 

8.60 

426 

12.00 

6.70 

122 

8.70 

445 

12.20 

6.80 

135 

8.80 
8.90 
9.00 

464 

12.40 

6.90 

148 

483 

12.60 

7.00 

162 

502 

12.80 

7.10 

176 

9.10 

521 

13.00 

7.20 

190 

1       9.20 

540 

13.20 

7.30 

205 

9.40 

680 

13.40 

7.40 

220 

1       9.60 

620 

13.60 

7.50 

2:« 

9.80 

660 

13.80 

7.60 

251 

10.00 

700 

14.00 

7.70 

267 

10.20 

742 

14.60 

7.80 

283 

10.40 

784 

15.00 

Discharge. 

Second-feet. 
826 
869 
913 
957 
1,001 
1,046 
1,090 
1,136 
1,182 
1,228 
1,274 
1,320 
1,366 
1,413 
1,461 
1,509 
1,557 
1,605 
1,725 
1,850 


Gage 
height. 


Feet. 

15. 50 

16.00 

16.50 

17.00 

17.50 

18.00 

18.50 

19.00 

19.50 

20.00 

20.50 

21.00 

21.50 

22.00 

22.50 

23.00 

24.00 

25.00 

26.00 

27.00 


l>ij<c'liHrsri- 


..  I 


Seeotui-fm. 
1,975 

2,  laj 

2,  23:5 

2,  :«i« 

2,501 
2,640 
2,785 
2,938 
.3,  100 
3,269 
3,446 

3,6:w 

3,824 
4,030 
4,244 
4,464 
4,919 
5,386 
5,863 
6,34S 


The  above  table  is  based  upon  23  discharge  measurements  made  during  1904.  It 
is  well  defined  between  gage  heights  6  feet  and  22  feet.  The  table  has  been  extended 
beyond  these  limits. 


TATLOR 
HOY 


i    AND"! 
fT.         J 
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EMimnted  mtmthly  dm'hnrge  of  Sabine  River  near  Ijongview^  Tex.^  Jot  1904. 


Month. 


January... 
FeV)ruary  . 

March 

April 

Mav 

June 

July 

August 

September 
Octol>er . . . 
November. 
December . 


DLs^'har^e  in  second-feet. 


Maximum.  >  Minimum. 


The  vear 


Mean. 


Total  in 
acre-feet. 


1,366 

190 

464 

28,530 

1,677 

267 

613 

35,260 

2,447 

251 

787 

48,390 

6,W4 

620 

3, 425 

203,800 

4,072 

220 

1,683 

103,500 

3,946 

190 

1,571 

93, 480 

1,533 

109 

556 

34,190 

580 

44 

166 

10, 210 

426 

44 

145 

8,628 

63 

36 

46.2 

2,841 

109 

53 

76.1 

4,528 

869 

44 

199 
811 

12,  240 

6,544 

36 

585, 600 

NECHE8   RIVER   AT   EVADALE,  TEX. 


A  gaging  station  was  established  on  Neches  River  at  Evadale,  July  1, 
1904,  by  Thomas  U.  Taylor.  It  is  located  at  the  bridge  of  the  Gulf, 
Beaumont  and  Kansas  City  Kail  road.  Gage  readings  are  made  by 
reading  down  from  the  top  of  the  tie  to  the  water  surface  by  means  of 
a  tape.  The  zero  of  the  gage  is  40.00  feet  below  tKe  top  of  tie  in  the 
w^est  arm  of  the  draw  span  of  the  bridge.  The  observer  is  W.  H. 
Whittemore.  The  clear  span  or  waterway  under  each  arm  of  the  di*aw 
span  is  60  feet,  and  the  bridge  continues  each  way  on  trestles.  The 
left  bank  is  high,  whence  the  name  of  the  railroad  station.  Fords  Bluflf, 
but  the  right  or  west  bank  is  low  and  the  trestle  work  continues  about 
half  a  mile  from  the  river  channel.  At  low  water  the  current  is  very 
sluggish,  and  discharge  measurements  are  made  at  shoals  alx)ve  or 
below^  the  station. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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Discharge  mecumremenis  of  Neches  River  at  Eradale,  Tex.,  in  I90f  and  1904- 


Date. 


1902. 
September  10  «, 

1904. 

July  16 

August  6 , 


Hydrographer. 


T.  U.  Taylor 

T.  U.  Taylor 
do 


August  15  « do 

Octol>er23 


E.  C.  H.  Bantel 


Area  of 


Mean 


section.       velocity. 


Gafe 
height. 


I 


Discharfre. 


Square  Jeei. 
15.6 


1,800 

1,590 

18 

1,360 


aTwo  hundred  yards  below  railway  bridge,  near  Price,  on  the  International  and  Great  Northern 
Railroad. 

Mean  daily  gage  height,  in  feet,  of  NecJuis  River  at  Evadide,  Tex.,  for  1904. 


Day. 


h. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


10.3 

10.3 

10.2 

10.2 

10.1 

10.1 

10.1 

10.0 

10.0 

9.8 

9.6 

9.3 

9.5 

9.6 

9.7 

9.8 

9.7 

9.6 

9.4 

9.2 

9.0 

8.6 

8.1 

7.9 

7.1 

9.7 

10.0 

9.9 

9.6 

9.1 

8.7 


8.3 

8.0 

8.1 

8.1 

8.1 

8.3 

7.9 

8.6 

9.7 

10.0 

10.2 

11.3 

11.9 

11.7 

11.6 

11.2 

12.3 

9.3 

8.6 

8.1 


7.5 
7.4 
7.2 
7.1 
7.1 
7.3 
6.7 
6.7 
6.7 
6.6 


Sept.   I    Oct. 


6.5 
6.4 
6.3 
6.2 
6.2 
6.6 
7.8 
7.7 
7.5 
7.2 
7.2 
7.1 
6.9 
6.7 
6.6 
6.6 
6.7 
6.8 
6.1 
6.1 
6.1 
6.9 
6.7 
6.7 
6.8 
7.8 
7.5 
7.8 
7.7 
7.4  I 


7.1 
6.9 
6.7 
6.5 
6.4 
6.2 
6.1 
6.1 
6.0 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
6.9 
5.9 
5.7 
5.6 
5.6 
5.6 
5.5 
5.4 
5.4 
5.3 
5.3 
5.3 
5.3 
5.3 
5.3 
5.2 


Nov. 


I>f^. 


5,2 

5.2 

5.2 

5.2 

5.2 

5c2  : 

.5.2 

5.2 

5.2 

5.2 

.•».2 

.5.2 

.5.2  I 

5.2  ' 

.5.2 

5.2 

5.2  I 
5.2 
5.2 
5.2 
5.2 
5.2 
5.3 
5.3 
5.3 

5.3  I 
5.4 

5.5  i 

5.6  ' 
5.7 


-5.h 
5.9 
5.9 
5l» 
.5.9 
.5.S 
6.9 
5,9 
fi.O 
6.0 
5.9 
5.9 
.5l9 
.5.9 
cLU 
ti.1 

I>.  1 
0.1 
€.\ 

i;.  1 

GlI 

(ki 

6.1 
6.1 
10- 1» 
11.4 
14.1 
16  *» 
17.7 
1 V  0 


TAYLOR    AND 
MOYT. 
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TRINITY  RIVER  DRAINAGE  BASIN. 

Trinity  River  rises  in  a  network  of  small  streams  in  the  counties  of 
Montague,  Wise,  and  Parker,  but  their  combined  capacity  at  Dallas 
is  not  sufficient  to  keep  the  bottom  or  bed  of  the  stream  moist.  The 
United  States  Geological  Survey  maintained  a  station  at  Dallas  for  a 
time,  but  it  was  abandoned  on  account  of  the  small  discharge.  Below 
Dallas  the  Trinity  flows  through  a  wooded  countrj',  and  consequently 
it  is  not  subject  to  the  sudden  floods  with  their  quick  run-offs. 

TRINITY  RIVER  AT  RIYERSIDB,    TEX. 

A  gaging  station  was  established  on  Trinijby  River  at  Riverside, 
Tex.,  in  December,  1902,  by  Thomas  U.  Taylor.  The  zero  of  the 
gage  is  66.00  feet  below  the  top  of  the  ties  (or  base  of  rail)  in  the 
north  arm  of  the  draw  span  of  the  International  and  Great  Northern 
Railroad  bridge.  The  elevation  of  the  top  of  the  pivot  pier  above 
gage  datum  is  66.60  feet,  and  that  of  the  top  of  the  channel  of  the  lower 
chord  of  the  arms  of  the  draw  span  of  the  bridge  is  62.90  feet.  Accord- 
ing to  the  survey  of  the  United  States  Army  engineers  the  elevation 
of  the  top  of  the  tie  with  reference  to  mean  low  tide  of  Gulf  is  148.70 
feet.  The  gage  consists  of  a  tagged  plumber's  chain,  to  which  is 
attached  a  lead  weight  in  the  form  of  a  frustum  of  a  cone.  The  bot- 
tom of  the  lead  weight  is  marked  66,  and  every  foot  above  this  is 
marked  with  a  brass  tag,  giving  its  distance  in  feet  above  the  bottom 
of  the  weight.  The  observer  at  Riverside  is  G.  W.  Higdon,  who  is 
in  charge  of  the  pumping  plant  of  the  International  and  Great 
Northern  Railroad.  In  reading  the  gage  it  is  only  necessary  to  let 
the  lead  weight  touch  the  water,  and  then  read  off  the  distance  the 
mark  or  point  is  from  the  upper  end  or  zero  mark  of  the  chain. 

Measurements  are  made  from  the  i*ailroad  bridge.  The  initial  point 
for  soundings  is  the  north  face  of  the  south  abutment  for  the  south 
channel.  For  the  north  channel  the  north  face  of  the  pivot  pier  is  the 
initial  point.  The  channel  is  straight  for  300  feet  above  and  1,000 
feet  below  the  bridge,  and  the  current  is  sluggish  at  low  stages  and 
swift  at  high  stages.  The  right  bank  is  high  and  rocky.  The  left 
bank  is  lower  than  the  right,  a  trestle  being  used  to  measure  the  over- 
flow fet  flood  stages.  The  bc^d  of  the  stream  consists  of  a  tough  mud 
or  clay. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  I'homas  U.  Taylor,  district  hydrographer. 
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DMiarge  niea^urements  of  TVinily  River  at  HuHrrside,  Tex.,  in  190€  and  190S, 


Date. 


1902. 
September  10 

1903. 

March  18 

July  1 

July  J^ 

July  2 

July  3 

July  12 

July  13 

July  15 

July  17 

December  7.. 
December  12. 


Uydrogrnipher. 


Gage 
heUfht. 


Diacbiir;i?e. 


T.  U.  Taylor. 


T.  U.  Taylor.. 

do 

do 

do 

do 

do 

do 

do 

do 

G.  W.  Higdon 
do 


^eeL 

.  .Seeamd-fefi, 

6.00 

ItJl) 

43.30 

24.  t>.T.J 

13.30 

3,  7:ii 

14.60 

4,  i-^C) 

15.20 

5,  16*^ 

18.30 

7.200 

22.20 

8,803 

22. 80 

9,200 

23.60 

10. 80C» 

10.20 

9>0 

8.30 

420 

9.30 

oiJO 

^fean  daily  gage  height^  in  feet,  of  Trinity  River  at  Rivergide^  Tex.,  for  1904' 


Day. 


Jan.  I   Feb. 


1 

9.4 

2 

9.4 

8 

9.2 

4 

9.2 

5 

9.2 

6 

9.0 

7 

8.9 

8 

8.9 

9 

8.9 

10 

9.0 

11 

9.0 

12 

9.0 

13 

9.0 

14 

8.9 

15 

8.8 

IG 

8.8 

17 

8.7 

18 

8.6 

19 

8.6 

20 

8.6 

.21 

8.5 

22 

8.6 

23 

8.6 

24 

8.8 

26 

8.9 

26 

9.0 

27 

8.9 

28 

9.0 

29 

10.0 

30 

10.7 

31 

10.6 

10.2 

9.9 

9.6 

9.4 

9.3 

9.2 

9.2 

10.0 

10.2 

10.5 

10.2 

10.1 

10.2 

10.6 

10.7 

10.5 

10.2 

10.0 

12.1 

17.8 

20.1 

20.5 

20.3 

19.3 

17.5 

16.4 

15.7 

11.3 

13.0 


Mar.  I  Apr. 


11.9 

17.7 

10.9 

18.1 

10.2 

19.5 

9.9 

20.8 

9.6 

22.8 

9.4 

22.5 

9.3 

21.0 

9.2 

19.0 

9.1 

17.0 

9.1 

15.2 

9.0 

14.7 

8.9 

15.5 

8.9 

16.1 

8.8 

16.4 

8.7 

17.0 

8.7 

18.5 

8.6 

18.4 

8.7 

18.5 

8.6 

18.5 

8.7 

18.5 

9.1 

18.8 

9.1 

19.1 

9.6 

19.9 

9.1 

20.6 

9.5 

20.1 

10.5 

18.1 

13.5 

17.1 

15.5 

17.1 

16.7 

16.9 

17.4 

16.2 

17.6 

May.    June. 


16.0 
16.1 
14.7 
28.7 
23.2 
25.0 
32. 2 
32.9 
33.2 
31.9 
29.9 
27.7 
26.5 
26.0 
26.0 
26. 5 
26.9 
27.4 
27.8 
27.9 
27.8 
26. 8 
13.5 
17.5 
13.7 
12.1 
11.7 
13.6 
14.2 
12.2 
11.7 


11.1 
10.6 
11.6 
12.3 
12.0 
11.5 
11.2 
12.3 
14.8 
16.5 
18.2 
19.2 
19.8 
20.5 
20.9 
21.5 
•22.2 
22. 5 
22.8 
23.1 
23.1 
23.0 
22.6 
21.4 
19.4 
16.7 
14.2 
12. 5 
11.5 
11.2 


July.  I  Aug. 


11.0 
10.9 
10.6 
10.6 
12.2 
13.0 
13.2 
13.5 
13.5 
13.2 
12.7 
12.0 
11.0 
10.2 
9.6 

9.1 
8.8 
8.5 
8.5 
8.5 
8.5 
9.4 
9.2 
9.2 
8.7 
8.6 
9.5 
8.8 
9.3 
9.5 


9.3 

9.2 

8.9 

8.7 

8.5 

8.2 

8.1 

8.5 

10.1 

11.6 

10.9 

10.9 

10.9 

11.1 

11.0 

10.0 

10.0 

9.6 

9.3 

9.3 

9.5 

9.4 

9.2 

8.7 

8.4 


Nov.      IHv. 

I 


7.4 
7.3 
7.2 
/.I  , 
7.2  I 
7.4  I 
7.4  I 

8.6  , 
12.5 
13.9 
14.6 
14.0  ' 
13.0 
11.2  , 
10.2 

9.2 
8.2 
9.2  I 
8.9  , 
8.9 

8.7  I 
8.5 
8.4 
9.4  I 
9.9  I 


8.2 
8.9 
8.7 
8.3 
8.1 
7.8 
7.8 
7.8 
7.8 

••    ^ 

/.  / 
7.6 
7.4 
7.3 
7.2 
7.2 
7.2 
7.1 
7.1 
7.1 
7.1 
7.1 
7.1 
7.0 
7.0 
7.0 


8.4 

8.4  1 

9.5 
10.8  I 
10.2 

9.5 

8.9 

8.6  I 

8.6  I 

8.5 

8.4  j 

8.2  I 

8.1 

7.9 

7.8 

7.7 

7.6 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 


.6 
.6 
.6 
.ci 
.6 
.5 
.  .1 


4 
4 
4 
4 
4 
4 
4 
4 


8.2 

9.5 

7.0 

7.5 

8.1 

9.6 

7.0 

7.5 

8.0 

9.6 

7.0 

7.5 

7.8 

9.5 

7.0 

7.5 

7.7 

9.4 

7.0 

7.5  , 

7.6 

7.0 

».o 

11.6 
19.3 
19.5 
20.1 
17.  -'. 
U.4 


TATXDB    AND"! 
HOYT.         J 
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RcUing  UtbU  for  Trinity  River  nt  Rirersitle,  Tex.,  from  Jaaxuiry  /,  1903^  to  Ikremher 

SI,  1904. 


1 

Gage     , 

height.   ' 

1 
Discharge. 

(stlgO 

height. 

1 
DiHCharge. 

t 

Gage 
height. 

DlHcharge. 
Second-feet. 

1     Gage 
height. 

1 

'      FYet. 

1 

Diiiehaige. 

Frft. 

Seeond'fed. 

f)pet 

Secondr/eri, 

Feet. 

Serond-feet. 

7.00 

160 

9.10 

780 

12.20 

2,910  , 

,     18. 50 

7,  320 

7.10 

170 

9.20 

840 

12.40 

3,050 

\     19.00 

7, 670 

7.20 

180 

9.30 

900 

12.60 

3, 190  ! 

19.50 

8,020 

7.:^ 

195 

9.40 

965 

12.80 

3,330 

;     20.00 

8, 370 

7.40 

210 

9.50 

1,030 

13.00 

3, 470 

'     20. 50 

8,720 

7.50 

225 

9.60 

1,095 

!     13. 20 

3,610 

21.00 

9,070 

7.60 

245 

9.70 

1,160 

■     13.40 

3,  750  ' 

22.00 

9,770 

7.70 

265 

9.80 

1,230  1 

13.60 

3,890 

23.00 

10, 470 

7.80 

285 

9.90 

1,300 

13.80 

4,030 

24.00 

11,170 

7,90 

310 

10.00 

1,370 

14.00 

4, 170  ' 

25.00 

11,870 

8.00 

a35  ' 

10.10 

1,440 

14.20 

4,310 

26.00 

12,570 

8.10 

360  . 

10.20 

1,510 

14.40 

4,450 

27.00 

1 

13,270 

8.20 

390 

10.40 

1,650 

14.60 

4,590 

28.00 

13,970 

8.30 

420 

10.60 

1,790 

,     14.80 

4,  730 

30.00 

15,370 

8.40 

455 

10.80 

1,930 

15.00 

4,870 

32.00 

16,  770 

8. 50 

490 

11.00 

2,070  ' 

15.50 

5,220 

34.00 

18,170 

8.60 

530 

11.20 

2,210 

'     16.00 

5,570 

36.00 

19,570 

8.70 

575 

j 

11.40 

2,350  ; 

'     16.50 

5, 920 

1     38. 00 

20, 970 

1       8.80 

620 

11.60 

2,490, 

■     17.00 

6,270 

1     40.00 

22, 370 

8.90 

670 

11.80 

2,630 

17.50 

6,620 

44.00 

25,170 

r      9.00 

1 

725 

12.00 

2,770 

18.00 

6,970 

47.00 

27,  270 

The  above  table  is  based  upon  discbarge  ineasureinenLs  made  during  1903.     It  is 
not  well  defined. 
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(NO.  lai 


Eetimated  vionthly  discharge  of  Trinity  River  at  Riverside,  lex.,  for  2904- 

[Drainage  area,  16,000  square  miles.] 


Month. 


January  . . 

» 

February . 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November , 
December  , 


The  year 17, 610 


Discharge  in  second-feet. 


Maximum. 


1,860 

8,720 

6,690 

10, 330 

17,610 

10,540 

3,820 

2,420 

4,590 

670 

1,930 

8,440 


Minimum. 


490 

840 

530 

4,660 

2,560 

1,790 

490 

245 

170 

160 

225 

210 


Mean. 


160 


779 
3, 232 
1,724 
7,185 
10,090 
6,272 
1,648 

973 
1,244 

240 

462 
1,389 


2,936 


Kuu-off. 


Total  in 
acre-feet. 


47,900 

185,900 

106,000 

427,500 

620,400 

373,200 

101,300 

59, 830 

74,030 

14,760 

27,490 

85, 410 

2, 124, 000 


Second-feet  \  j^^^  ^^ 


.21.V 

.124 


72> 


4.r 

119 
070 
087 
017 

1(*0 


2.4f» 


BRAZOS  RIVER  DRAINAGE  BASIN. 

This  river  has  its  source  in  the  Staked  Plains  region  of  western 
Texas  and  has  a  general  southeasterly  course,  empt3'ing  into  the  Gulf 
of  Mexico  south  of  the  mouth  of  Trinity  River.  Its  drainage  basin 
is  entirely  within  the  State  of  Texas. 

Under  the  direction  of  Thomas  U.  Taylor  the  United  States  (ieo- 
logical  Survey  is  maintaining  stations  in  this  basin  at  Waco  and  Rich- 
mond, Tex. 

BRAZOS    RIVER   AT   WACO,  TKX. 

On  September  14,  1898,  a  gage  was  established  on  the  southwest 
bank  of  Brazos  River  at  Waco.  It  consists  of  an  inclined  iron  bar,  3 
inches  by  1  inch,  reading  from  0  to  4.3  feet,  bolted  to  a  hard-pine  ' 
stick,  16  feet  long,  embedded  in  cement  in  the  sloping  limestone  of 
the  bank,  flush  with  the  surface,  on  which  are  painted  the  graduatioiu^ 
above  4.3  feet. 

This  part  of  the  gage  is  inclined  to  the  horizontal  at  a  slope  of  2T 
horizontal  to  5  vertical.  In  the  summer  of  1903  another  section  was 
added,  with  its  lower  end  connected  to  the  upper  end  of  the  first  gA^^^ 
It  is  similar  to  the  first  gage  in  construction,  but  is  inclined  at  a  sloi* 
of  9  horizontal  to  4  vertical.     It  reads  from  4.4  to  12  feet. 

Three  bench  marks  have  been  established.  The  first  is  on  the  low- 
est water  table  on  the  southwest  pier  of  the  suspension  bridge  and  is 
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marked  *'IT.  S.  G.  S.  44.33  B.  M."    It  is  about  on  the  level  of  the 
floor  of  the  suspension  bridge. 

The  hydrant  at  the  corner  of  First  and  Austin  streets  is  at  an  ele- 
vat  ion  (by  gage)  of  43.32  feet,  while  the  top  of  the  rail  of  the  San 
Antonio  and  Aransas  Pass  Railroad  a  few  feet  from  the  hydrant  is  at 
an  elevation  of  41.12  feet.  The  bed  of  the  river  is  shifting  sand,  and 
nearly  every  freshet  modifies  the  cross  section,  so  that  at  the  same 
gage  heights  the  river  sometimes  flows  in  one  and  sometimes  in  two 
channels  under  the  suspension  bridge  from  which  the  measurements 
are  made. 

At  high  water  the  gage  reading  is  obtained  by  measuring  to  the 
water  surface  from  the  top  rail  of  the  stiflTening  truss  of  the  suspen- 
sion bridge  at  a  certain  point  when  there  is  no  load  upon  the  bridge 
and  by  taking  this  distance  from  47.80  feet. 

In  the  early  part  of  1W2  a  new  camel-back  truss  bridge  of  one  span 
was  erected  across  the  Brazos  at  Waco  a  few  hundred  feet  above  the 
suspension  bridge.  This  new  bridge  crosses  the  river  at  an  angle  of 
76'.  It  has  a  footwav  on  the  east  or  downstream  side  that  aflfords 
excellent  facilities  for  measuring  the  flow  of  the  stream,  and  there  are 
no  midstream  piers  to  render  measurements  troublesome  or  doubtful. 

At  the  north  end  these  bridges  are  280  feet  apart,  and  at  the  south 
end  they  are  380  feet  apart.  When  the  river  is  rising  and  drift  pre- 
vents the  use  of  the  meter,  good  float  measurements  can  be  made  by 
timing  the  drift  as  it  passes  from  the  upper  to  the  lower  bridge  at  the 
diflterent  panel  points. 

On  the  north  pier  of  the  new  bridge  a  gage  has  been  marked  oS  by 
the  city  engineer  to  agree  with  the  United  States  Geological  Survey 
gage  at  the  suspension  bridge.  The  top  of  the  cement  floor  of  the  new 
bridge  at  the  southeast  batter  brace  is  at  an  elevation  of  45.40  feet  with 
respect  to  the  United  States  Geological  Survey  gage.  High- water 
gage  heights  can  be  read  directly  from  the  gage  on  the  north  pier,  or 
the  distance  of  the  water  surface  can  be  measured  from  the  cement 
floor,  and  this  subtracted  from  45.40  feet  will  give  the  height  of  the 
river  referred  to  the  gage. 

The  channel  is  straight  for  several  hundred  feet  above  and  below 
the  stiition  and  has  a  width  at  low  stages  of  about  175  feet  without 
piei's.  The  bed  is  composed  of  firm  sand,  subject  to  some  change. 
The  current  is  rapid. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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[so.liL 


Discharge  measurements  of  Brazos  Rit>er  at  WacOj  TV'x.,  in  1904. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

1 

G 
he 

age 
ighl. 

^eei. 

DijicharKt. 

Square  feet. 

Ft. 

per  sec. 

J 

SreotviUn. 

February  5.. 

T 

.  U.  Tavlor. 
...do 

189 

1.00 

2.50 
2.85 

iss 

February  12. 
March  8 

1 

'             2-Xi 

---,-- 

...do 

a    »    *    s    «    a 

...' 

113 

0.64 

1 

2.10 

1 

I-' 

March  19  ... 

...    E 

:.  C.  H.  Ban 
.  C.  Roberts 
._-do  

Xl^\ 

1 

1 

2.05 
10.50 
8.60 
3.90 
5.70 
5.50 

w 

May  7 

r. 

ion 

11',  iJ"!' 

Mav  7 --- 

T.LMi 

June  21 

...    T.  U.  T 

a< 

...    H.  II.  1 

'aylor. 
) 

l,oi:i 

Julv  7 

^ 

3.  ]!« 

July  7 

Fox... 

..., 

1,216 

2.43 

2,Wi 

July  8 

Julv  8 

' "  'r  * 

...do 
...do 
...do 

1 ,  140 

1,026 

912 

2.25 

5.28 
5.00 
4.74 

t:^>\ 

2.14 
1.99 

\        2,  IJ^ 

• 

July  9 

***«•■ 

... 

l,sl:' 

Julv  9 

dciiiy 

...do 
...do 

gage  h 

874 
798 

1.86 

4.60 
4.38 

f  for  /. 

l,fi2H 

July  10 

1.81 

1.4:4) 

eighty 

Tex. 

Afean 

in  feei^ 

of 

Brazos  River  at  Waco, 

'm^ 

Day. 

Jan. 
2.30 

Feb. 
2.20 

Mar. 

Apr. 
3.40 

May. 

June.  1  July. 
3.50      8.90 

Aug. 
8.90 

Sept. 
2.80 

1 
Oct. 

5.05 

Nov,     IK-. 

1 

2.35 

2.80 

4.25      i^* 

2 

2.30 
2.30 
2.30 

2.20 
2.20 
2.20 

2.30 

.2.20 

2.20 

3.30 
3.20 
3.10 

3.4b 
5.00 
8.20 

3. 40       7. 40 

3.65 
3.66 
3.60 

2.80 
2.70 
2.75 

4.60 
4.10 
3.90 

l.tfi      .'•« 

3    . 

3.30 
8.86 

7.05 
6.95 

3.  y5     -  ** 

■1 

3..S0       i" 

5. 

2.30 
2.30 

2.55 
3.35 

2.20 
2.20 

3.10 
3.20 

6.50 
11.90 

10. 10 
8.30 

6.75 
6.45 

3.65 

A   M\ 

8.65 
3.55 

3.W      L^ 

6 

4.05       4.55 

iJJb      :'> 

7 

2.30 
2.30 

3.95 
3.70 

2.20 
2.10 

3.65 
4.05 

9.40 
6.55 

7.55 
6.50 

6.75 
5.50 

3.96 
9.95 

3.80 
4.65 

3.40 
3.26 

a.fio     i^' 

M 

3.45       i-' 

9 

2.30 

3.50 

2.10 

3.55 

5.60 

6.70 

6.65 

6.90 

4.96 

3.20 

3.XJ     r- 

10 

2.80 

3.40 

2.10 

3.56 

5.00 

7.45 

4.26 

6.70 

4.45 

3.05 

3,30     ly 

11 

2.30 

3.25 

2.10 

3.50 

4.60 

6.90       4.90 

6.a5       4.20 

3.00 

3,21)       i" 

12 

2.30 

3.  SO 

2.10 

3. '20 

4.10 

8.00 

3.96 

6.76  1    4.35 

3.95 

3.r>     i"' 

13 

2.30 

2.70 

2.10 

3.10 

3.90 

6.70       3.75 

6.15 

6.20 

2.90 

3.10      •.'.'■ 

14 

2.30 

2.70 

2.10 

3.00 

3.75 

6.10       3.55 

6.85 

5.70 

2.85 

3.10     :.:- 

15 

2.20 

2.60 

2. 10 

2.95 

3.75 

5.30 

3.40 

5.50 

5.80 

2.80 

3.00    ly 

Vi 

2.20 

2.55 

2.10 

2. 75 

3.85 

6.05  '    3.36 

5.a5 

5.15 

2.75 

3.00      J-^' 

17 

2. 20 

2.50 

2. 10 

2.80 

3.75 

5.60       3.25 

4.60 

4.95 

2.75 

3,00      -'-'. 

IS. 

2.20 
2. 20 

2.45 
2.40 

2.10 
2.05 

3.05 
2.85 

3.60 
4.10 

5.00  ;    3.20 
4.70       3.15 

4.15 

4. 50 

3. 85 
4.60 

3.00      L^ 

19 

3.95       3.85 

2.90      :<i 

20 

2. 20 

2.50 

2.10 

2.80 

4.80 

4.a5 

2.96 

3.76       3.65 

4.80 

!    2.9l't|    .' M 

21 

2. 20 

2.  (K) 

2. 15 

2.70 

4. 25 

4.00       2.90 

3.70  '    3.te 

4.40 

2. 90      -•  '• 

22 

2.  20 

2. 55 

2. 20 

3.20 

4.10 

3.80 

2.85 

3.70       3.60 

4.30 

2.90      ^•^' 

Xi 

2.20 

2. 50 

2.20 

4.00 

3.95 

3.95       2.95 

3. 60       3. 60 

4.26 

2.90      :-'■■' 

24 

2. 20 

2.50 

2.20 

4.55 

3.70 

3.65 

3.26 

3.40       3.40 

4.25 

2.1*      ^■'^ 

25  ,      . 

2. 20 
2.20  ' 

2.45 
2.  10 

3.20 
5. 25 

3.60 
3.16 

3.65 
3.46 

3.50 
4.10 

3.20 
3. 15 

3.25       3.40 
3.10       2.95 

4.55 
9.75 

2.91'      -"i 

2fi 

,     2.S5       -'" 

27 

2.20 

2.40 

1.15 

3. 05 

3.a5 

3.85 

2. 95 

3. 10       2. 90 

10.30 

2.W      i' 

2S 

2.20 
2. 20 

2. 40 
2.40 

4. 95 
4.50 

3.00 
3.00 

3.50 
5.90 

3. 65 

S.  25 

2.70 
2. 60 

3.30       2.90 
3.10  ;    2.80 

8.90 
6.70 

2.  H) 

29 

2.80      •-  ■' 

30 

2.  "20 

•>>-••« 

4.05 
3.80 

2.85 

3.90 

12. 75 

3  15 

3.00       4.i5 

5.20 
4.60 

2.J«fl 

31 

2. 

20 

3. 

60 

i 

.46 

2.90 

1 

TAVIjOR^AND-j                       BRAZOS 

RIVER    DRAINAGE    BASIN 

• 

3 

Rating  U 

able  for  Bra 

Disohargi'. 
Secottd/ret. 

zos  River 

Gage 
height. 

Fret. 

at  Waco,  Tex.  y  from  ^ 

laniuirif  1  to  Heremhe 
i,    — 
Dl«-h«tK...       heSfht. 

1 

r  .fJy  nH)4. 

1   height. 

Dls(*hargo. 
Second-Jeet. 

1 

Gage 
height. 

DiNiriiarge. 
Second  feet. 

FeH. 

J%rt. 

Second-feet. 

Fyrt. 

2.00 

62 

3.50 

665 

5.00 

2,oa5 

7.00 

'       4,645 

2.10 

82 

3.60 

740 

1      5.10 

2,115 

7.20 

'       4, 955 

2.20 

104 

3.70 

820 

5.20 

2,225 

7.40 

5,  275 

1      2. 30 

128 

3.80 

1 

900 

5.30 

1         2, 340 

1       7.60 

5, 605 

2.40 

'            155 

1      3.90 

980 

5.40 

1        2,455 

7.80 

5,945 

2.50 

184 

4.00 

1,065 ; 

5.50 

2, 575 

8.00 

6,300    j 

2.60 

215 

4.10 

1,150 

5.60 

2,700 

'      8. 50 

7, 225     1 

2.70 

248 

4.20 

1,235 

5.70 

2,  825 

9.00 

8,200 

2.80 

284 

4.30 

1,32«» 

5.80 

2, 955 

1      9.50 

9, 2:w 

2.i)0 

323 

4.40 

1,410  , 

5.90 

3,085 

10.00 

10,  320 

1      3.00 

365 

4.50  1 

1,500  1 

6.00 

3,  220 

11.00 

12,640 

3.10 

410 

1      4.60 

1,595 

6.20 

3,490  , 

12.00 

15,130 

3.  -20 

460 

4.  70  1 

1,695  1 

6.40 

3,  770 

1      3.  m 

520 

4.80 

1,795  1 

6.60 

4,055 

3,40 

590 

4.90  1 

1 

1,900  ' 

6.80 

4, 345  , 

The  above  tal)le  is  baaed  upon  discharge  measurements  made  during  1900  to  1904, 
and  is  well  defined.  There  was,  however,  a  very  Blight  change  in  the  l)ed  during 
1904. 

Kathmiled  moiUhly  dinchnrge  of  RrazoH  River  at  Waco,  Tex.,  for  1904. 

[Drainage  area,  30,7AO  .square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


January  . . 
February . 

March 

April 

May 

June 

July 

August 

September 
October  . . , 
November 
I)eceml>er  . 


128 
1,022 
2,282 
1,548 

14, 880 

17,180 
8,000 

10,200 
2, 955 

11,010 

1,278 

284 


The  year  . 


17,180 


Minimum. 

104 
104 
72 
248 
284 
520 
215 
323 
248 
266 
284 
184 

72 


Mean. 


115 

305 

376 

528 

2,245 

3,341 

1,697 

1,757 

1,128 

1,922 

508 

238 


Run-f)ff. 


Total  in 
acre-feet. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


1,180 


7,010 

17,540 

23,120 

31, 420 

138,000 

198,800 

104,400 

108,000 

67,120 

118,200 

30,  230 

14,630 

858, 500 


0. 0037 
.0099 
.012 
.017 
.073 
.109 
.  055 
.057 
.037 
.063 
.017 
.0077 

.038 


0.0043 
.011 
.014 
.019 
.084 
.122 
.063 
.066 
.041 
.073 
.019 
.0089 
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BRAZOS  RIVER  AT   RICHMOND,  TEX. 


This  station  was  established  January  1, 1903,  by  Thomais  U.  Taylor. 
It  is  located  at  the  bridge  of  the  Southern  Pacific.  Railway  Coinpan\'. 
During  1903  the  elevations  of  the  water  surface  were  determined  by 
measuring  down  from  a  reference  point  on  the  bridge  by  means  of 
a  plumber's  chain.     During  1904  gage  heights  have  been  taken  by 
means  of  a  standard  chain  gage  attached  to  the  bridge.    The  ^go 
is  read  once  each  day  b}'^  A.  O.  Blum.     Discharge  measurements  an* 
made  from  the  bridge  to  which  the  gage  is  attached.     The  initial  point 
for  soundings  is  the  east  face  of  the  pier  under  the  west  end  of  the 
middle  span.     The  channel  is  straight  for  200  feet  above  and  9(K)  feet 
below  the  station;  has  a  width  of  about  175  feet  at  low  water,  without 
piers,  and  about  500  feet  at  ordinary  high  water,  broken  bv  three 
piers.     During  very  high  floods  the  left  bank  overflows  and  the  widih 
of  the  stream  is  900  feet.     The  bed  of  the  stream  is  sandy  except 
around  the  piers,  where  it  is  stony,  and  is  slightly  shifting.     The  cur- 
rent is  obstructed  somewhat  by  old  piles.     The  zero  of  the  gage  i.^  .Vi 
feet  below  the  top  of  the  guard  rail  in  the  middle  of  the  sixth  panel  of 
the  midspan  on  the  downstream  side  of  the  bridge.     Bench  mark  No.  I 
is  a  point  marked  '^  R.  F.,"  on  the  southeast  corner  of  the  tie  seat  of 
west  abutment.     Its  elevation  is  49.28  feet  above  the  datum  of  the  gage. 
B^nch  mark  No.  2  is  the  top  of  the  north  bolt  in  flange  of  hydrant  at 
corner  of  Railroad  and  First  streets,  6  inches  below  the  top  of  the 
hydrant.     Its  elevation  is  47.26  feet  above  the  datum  of  the  gage. 
Bench  mark  No.  3  is  the  top  of  the  northeast  corner  of  base  stone  of 
"Our  Heroes"  monument  in  the  court-house  square.     Its  elevation  i< 
53.52  feet  above  gage  datum.     The  lowest  gage  height  yet  recorded  is 
1.80  feet  above  gage  datum,  or  45  feet  above  mean  low  sea  level. 

Above  and  at  Waco  the  river  rises  rapidly,  and  when  it  gets  above 
the  gage  height  of  80  feet  overflows  the  bottom  lands  V)elow  the  town. 
When  the  floods  spread  out  over  the  bottom  lands,  as  they  do  from 
Waco  to  Richmond,  the  river  stays  up  longer  in  its  lower  stretches 
than  it  does  in  the  upper  sections,  as  the  bottoms  and  the  IowIand> 
serve  as  storage  reservoirs  for  the  backwater  and  are  drained  slowly 
as  the  river  recedes.  Above  Waco  the  surface  water  rushes  off  into 
the  stream  more  rapidly,  and  the  river  rises  more  suddenly  and  falU 
almost  as  suddenly.  For  this  reason  it  is  possible  for  the  maximum 
discharge  at  Waco  to  be  greater  than  it  is  at  Richmond. 

At  Hearne  and  below  the  river  in  1899  was  several  miles  in  width. 
Its  maximum  height  at  Richmond  occurred  on  July  7,  1899,  when  it 
stood  4  feet  below  the  top  of  the  guard  rail,  or  at  a  gage  height  of  4>« 
feet.  The  water  was  out  over  the  bottoms  above,  and  in  Richmond 
it  covered  the  tracks  of  the  Southern  Pacific  Railway. 
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The  observation.^  at  this  stjition  during  1904  have  been  made  under 
the  direction  of  Thomas  I '.  Taylor,  district  h\'drographer. 

Discharge  me(vmremeiit»  of  Brazos  Rher  at  Richmondy  7V.i;.,  in  1904. 


Date. 


Hytfrogmpher. 


February  4 II.  H.  Fox  . . 

March  1 do 

June  15 T.  U.  Taylor 

June  24 <lo 

August  5 1 do 

August  9 do 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

1.50 

820 

2.76 

1,750 

7.70 

7,500 

4.30 

3,090 

2.30 

1,520 

2.70 

1,950 

Mean  daily  gage  heigfit,  in  feet ,  of  Rrazon  River  at  Richmond ^  Tejc.j  for  1904- 


I>Hy. 

Jan.  ; 

Ftb. 

Mar.  , 

Apr. 

Mftv.  ' 

June. 

July. 

Aug.  I 

1 
Sept. 

()<'t. 

1 
Nov.  1 

Dec. 

1 

2.60  1 

l.oO 

2.  HO 

3.00 

3.20  1 

4.20  1 

3.60  ' 

•2.60 

1.80  , 

•2.60 

6.40 

1.70 

■  > 

1».60 
•2.40 
2.00 

1..% 
l.W 
1.50 

2.90 
2.70 
2.60 

3.90 
5.40 
5. 10 

3.30 
3.50 
3.60 

5.20 
5. 10  ' 
4.60 

3.60 
11.70 
10.40 

2.00  ' 

2.60 

2.50 

l.SO 
1.60  1 
1.60 

'2.60 
1.90 
1.60 

6.50 
5.50 
5.70 

1.80 

•  « 

1  90 

1 

2.00 

.')... 

l.SO  ' 

1.70 

1.80 

1.50 
1.60 
1.50 

2.60 
2.40 
2.30 

5.00 
5.00 
6.20 

6.70 
16.30  , 
18.80 

1 

4.40 
4.10 
3.80 

8.50  1 

8.10 

7.50 

'2.40 
3.10  1 
3.10 

1.50 
1.80 
1.80 

1.60 
1.60 
2.40 

4..70 
4.60 
4.60 

1.80 

6 

1.70 

7 

1.60 

.s 

1.80 
1.80* 

1.50 
»    1.50 

2.10 
2.00 

4.90 
4.70 

21.60  ' 
23.80 

5.60 
9.30 

7.70 
8.00 

3.10 
2.70 

1.70 
1.70 

'2.70 
2.40 

4.40 
4.20 

1  50 

9 

'2.10 

10 

1,80 

1.50 

1.90 

4.50 

26.50  1 

10.30 

6.20 

3.00 

3.10 

2.20 

4.10 

1.80 

11 

1.80 

1.50 

1.80 

4.10 

25.50  ' 

9.60 

5.70 

3.10 

3. 8") 

2.10 

4.00 

1.60 

\'l 

1.80 

2.00 

1.70 

4.00 

•23.00 

9.00 

5.10 

8.70 

3. '20 

1.90 

3.90 

1.50 

l:; 

1.90 

2.40 

1.60 

3.70 

19.40 

8.40 

4.70 

7.40 

3.20 

1.70 

3.80 

1.60 

11 

1.90 

2.60 

1.60 

3.60 

14.30 

8.60 

4.20 

6.60 

4.10 

1.60 

3.80 

1.60 

1'. 

1.90 

2.50 

1.60 

3.40 

11.80 

7.30 

.4.00 

6.10 

4.40 

1.50 

3.60 

1.70 

ii; 

,     l.«) 

2.40 

1     1.60 

3.00 

11.00 

6.90 

3.70 

6.10 

4.10 

1.50 

3.40 

1.60 

17 

1.80 

2.30 

1.60 

2.90 

10.40 

6.60 

3.90 

5.60 

3.60 

1.50 

3.30 

1.50 

IS 

'     1.80 

2.30 

1.60 

2.80 

9.20 

6.:» 

3.30 

5.10 

3. '20 

1.50 

3.20 

l.O) 

ll» 

1.80 

9.60 

1.60 

2.70 

9.80 

5.90 

3.10 

4.60 

4.40 

1.50 

3.10' 

1.50 

211 

1.80 

4.60 

1.60 

2.60 

9.10 

5.^20 

3.00 

3.00 

4.20 

1.50 

1    3.00 

1.70 

•J! 

1.80 

6.10 

1.50 

2.60 

8.50 

5.10 

2.70 

8.80 

4.10 

1.50 

2.90 

1.50 
1.60 
1.60 

•» » 

1.70 

'   1.80 

1.80 

4.80 
3.40 
8.80 

1.50 

1.50 

'     1.50 

2.50 
2.50 
2.70 

8.00 
6.  CO 
6.f)0 

5.00 
4.70 
4.40 

2.60 
•2.60 
2.70 

3.50 
3.30 
2.90 

3.50 
3. '20 
3.10 

1.60 
1.50 
1.50 

2.80 
2.00 
1.90 

1^;  

l\ 

1.60 

•ji         

1.70 
1.80 

3.50 
3.30 

■ 

1     1.50 
1.50 

2.70 
2. 50 

7.00 
1    5.70 

4.10 
4.10 

2.60 
1    2.90 

2.70 
2.50 

3.30 
3.70 

1.60 
3.60 

1.80 
1.70 

1.60 

-Jfi 

1.60 

■_'7 

1.80 
1.80 
1.60 
1.60 

3.00 

1    3.00 

2.80 

1  50 

1.60 

'     1.50 

1.50 

2.50 
2.70 
3.00 
3.10 

1     4.40 
4.30 
3.90 
8.70 

4.10 
4.00 
3.90 
3.70 

3.10 

4.30 

4.00 

1    3.0O 

2.40 
•2.30 
•2.00 
1.90 

3.30 

3.10 

•2.50 

;    2.60 

3.60 

3.10 

8.30 

10.30 

1.70 
1. 70 
1.70 
1.70 

■2.20 

2s 

6.20 

•«.» 

3.00 

:io 

3.40 

31 

1.50 

1 

! 

1 

3 

1.50 

1 

4.60 

1 

•2.80 

1.80 

1 

8.00 

1 

1 

2.00 

1 

IRR   13 

2   av 
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Rating  table  for  Brazos  River  at  Richmond,  Tex.,  from  January  1  to  December  SI,  1904. 


Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

FeeL 

Second-feet. 

F\eet. 

Second-feet,  i 

Feet. 

Second-feet 

FM. 

Second-fed. 

1.50 

820 

3.40 

2,180 

6.^ 

5,380 

13.00 

17,590 

1.60 

870 

3.50 

2,270 

6.40 

5,660 

13.50 

1 

18,790 

1.70 

920 

3.60 

2,370 

6.60 

5,940 

14.00 

19,990 

1.80 

980 

3.70 

2,470 

6.80 

6,220 

15.00 

22,390 

1.90 

1,040  ' 

3.80 

2,570  , 

7.00 

6,500 

16.00 

24,790 

2.00 

1,100 

3.90 

2,670 

7.20 

6,780 

17.00 

27,190 

2.10 

1,160 

4.00 

2,770 

7.40 

7,060 

18.00 

29,590 

2.20 

1,220 

4.10 

1 

2,870 

7.60 

7,350 

19.00 

31,990 

2.30 

1,290 

4.20 

2,980 

7.80 

7,650 

20.00 

34,;«0 

2.40 

1,360 

1      4.30 

3,090 

8.00 

7,950 

21.00 

36,790 

2.50 

1,430 

4.40 

3,200 

8.50 

8,700  , 

22.00 

39,190 

2.60 

1,500 

4.60 

3,420 

9.00 

9,480 

23.00 

41,590 

2.70 

1,580 

4.80 

3,640 

9.50 

10,280 

24.00 

43, 990 

2.80 

1,660 

5.00 

3,880 

10.00 

11,120 

26.00 

48,790 

2.90 

1,  740  , 

5.20 

4, 120  , 

10.50 

12,020  : 

28.00 

53,590 

3.00 

1,820 

5.40 

4,360 

11.00 

13, 020 

30.00 

58,390 

3.10 

1,910 

5.60 

4,600 

11.50 

14,120 

33.00 

65,690 

3.20 

^  2,000 

5.80 

1 

4,860 

12.00 

15, 270 

3.30 

2,090 

6.00 

5,120 

12.50 

16,420 

The  above  table  is  based  upon  27  dischai^^e  raeasurements  made  during  1902  to 
1904,  inclusive,  and  is  well  defined.  Above  gage  height  13  feet  the  rating  curve  is  a 
tangent,  the  difference  being  240  per  tenth.  Above  gage  height  10  feet  this  table  is 
the  same  as  that  for  1903. 
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Eatimated  monthly  discharge  of  Brazos  River  at  Richmond^  Tex.y  for  J 904. 

[Drainage  area,  44,000  square  miles.] 


Month. 


January 

Febniarj' 

March 

April 

May 

June 

July 

August 

September 

October , 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,500 

10,440 

1,740 

4,360 

47,590 

11,660 

14,580 

9,000 

3,200 

11,660 

5,660 

5,380 


47,590 


Minimum.       Mean. 


Total  in 
acre-feet. 


820 

820 

820 

1,430 

2,000 

2,470 

1,500 

980 

820 

820 

920 

820 


820 


1,017 
1,914 

•  1,024 
2,399 

15,040 
5,056 
4,052 
2,645 
1,891 
1,932 
2,424 
1,135 


62,530 
110, 100 

62,960 
142,800 
924,800 
300,900 
249, 100 
162,600 
112,500 
118,800 
144,200 

69,790 


3,377     2,461,000 


Run-oCr. 


Second-feet 

per  BQuare 

mile. 


Depth  in 
inches. 


0.026 
.047 
.026 
.061 
.394 
.128 
.106 
.069 
.048 
.051 
.061 
.030 

1.05 


COIX>RADO  RIVER   (OF  TEXAS)    DRAINAGE  BASIN. 

Colorado  River  rises  in  the  extreme  western  portion  of  the  State, 
within  a  few  miles  of  the  eastern  boundary  of  New  Mexico,  and  flows 
in  a  general  southeasterly  direction,  emptying  into  the  Gulf  of  Mexico 
in  Matagorda  Count}-.  The  drainage  area  above  Austin  is  37,000 
square  miles  and  above  Columbus  40,000  square  miles,  and  it  extends 
into  the  corner  of  New  Mexico.  lt«  main  tributaries  are  the  Concho, 
the  San  Saba,  and  the  Llano.  The  Concho  has  a  reliable  flow  above 
its  junction  with  the  Colomdo,  and  if  the  stream  below  the  junction 
were  to  receive  its  name  from  the  one  that  contributed  the  mostAvater 
the  river  below  the  junction  would  be  known  as  the  Concho  instead  of 
the  Colorado.  The  Concho  furnishes  water  for  irrigation  and  water 
power,  and  supports  in  Irion  and  Tom  Green  counties  some  excellent 
irrigation  systems,  described  in  Water-Supply  Paper  No.  71.  San  Saba 
and  Llano  rivers  are  described  in  the  same  paper. 

The  Colorado  at  Austin  emerges  from  a  canyon.  From  Austin  to 
the  Gulf  it  traverses  a  rather  flat  country,  and  its  waters  are  utilized 
for  man  J'  power  plants;  60,000  acres  of  rice  were  sowed  during  the 
season  of  1902  in  the  counties  of  Colorado,  Wharton,  and  Matagorda, 
under  canals  that  obtained  their  water  from  the  Colorado. 

Under  the  direction  of  Thomas  U.  Taylor  the  United  States  Geo- 
logical Survey  is  maintaining  gaging  stations  in  this  basin  at  Colum- 
bus and  Austin,  Tex. 
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(COLORADO    RIVER   AT  AUSTIN,    TEX. 

The  flood  of  April  7,  1900,  carried  away  the  great  ma8onr\'  dam  at 
Austin.  This  flood  was  general  over  southwest  Texas,  but  its  only 
disaster  was  limited  to  the  demolition  of  that  structure.  A  full  dis- 
cussion of  this  failure  will  be  found  in  Water-Supply  Paper  No.  4<>. 

Prior  to  the  flood  of  April  7,  1900,  the  discharge  of  the  river  at  the 
station  below  the  dam  was  at  low  stages  absolutely  under  the  control 
of  the  turbines  at  the  power  house  at  the  dam;  and  measureiiients 
made  opposite  the  city,  at  the  station  between  the  two  bridges,  did 
not  give  the  unobstrucled  flow  of  the  river. 

Gage  heightvS  were  first  taken  on  the  crest  of  the  Austin  dam  on 
August  13,  1895,  and  were  continued  from  that  date  until  the  failure 
of  the  dam  occurred  in  April,  1900.  The  first  discharge  measurement 
was  made  on  December  21,  1897.  In  February,  1899,  the  gage  wa< 
placed  on  Congress  Avenue  Bridge,  south  of  the  city.  This  gage 
consisted  of  a  plain  staff  attached  to  a  bath  house.  During  11HI4  & 
standard  chain  gage  was  attached  to  the  bridge  at  the  same  elevation 
as  the  old  one.  The  gage  is  read  twice  ea<;h  day  by  W.  Peterson. 
A  gage  is  also  marked  off  on  the  first  pier  from  the  north.  Dis- 
charge measurements?  are  made  by  means  of  a  cable  and  car  3  miles 
above  Congress  Avenue  Bridge,  to  which  the  gage  is  attached,  and 
about  one-eighth  mile  above  the  ruins  of  the  Austin  dam  and  pt)>vi*r 
house.  The  cable  has  a  span  of  about  780  feet,  but  the  width  of  the 
river  at  low  water  is  less  than  half  this  distance.  The  channel  is 
straight  for  400  feet  above  and  below  the  station.  The  velocity  i< 
moderately  rapid.  Neither  bank  has  overflowed  since  the  dam  wa< 
washed  away.  The  bed  of  the  stream  is  composed  of  sand  and  is 
slightly  shifting.  Bench  mark  No.  1  is  a  United  States  Coast  and 
Geodetic  Survey  copper  bolt  on  the  top  of  the  west  end  of  the  south 
pier  of  Congress  Avenue  Bridge,  475  feet  above  mean  sea  level.  Its 
elevation  is  48.00  feet  above  the  datum  of  the  gage.  Bench  mark  No. 
2  is  a  similar  bolt  in  the  southwest  wall  of  the  post-office  at  Austin, 
508  feet  above  mean  sea  level,  about  4  feet  aboye  the  walk.  Its  eleva- 
tion is  81.00  feet  above  the  datum  of  the  gage.  Bench  mark  No.  3  is  on 
the  first  flange  above  the  crib  work  of  the  north  pier  of  the  bridge, 
marked  ''U.  S.  G.  S.  B.  M.  4.78."  Its  elevation  is  4.78  feet  alxive 
gage  datum  and  431.78  feet  above  mean  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  h^drographer. 


TAYLOR    A 
HOYT. 


^'']        COLORADO   RIVER  (oF    TEXAS)  DRAINAGE    BASIN.       37 


Disciiaryc  measurements  of  Colorado  Jiiver  t't  Austin,  7>,/'.,  in  J 904. 


I>at4».  Hy<lrographt*r 


February  6 K.  C.  H.  BanU^l 

May  5 do 

Mav  5 do 

May  5 do 

May  5 do 

May  f> ' do 

Mav  6 do 

Mav  6 do 

May  B j do 

May  7 do 

May  7 do 

May  7 *. do 

May  7 do 

Mav  10 '  T.  U.  Taylor... 


De<-eml)er  13 H.  H.  Fox 


December  23 ' do 


Area  of 

Mi'un 
vol<K;ity. 

(iage 
ht'ipht. 

DiM(;harK«*. 

Sfiuiirt  Jt't't , 

Ft.p<r»tc. 

FtTt. 

Stnmd'frti. 

1.22 
5.  50 

358 

2, 554 

4.()8 

10,520 

2, 322 

3.94 

5.  30 

9, 150 

2,  394 

3.79 

5.  20 

9, 073 

;       2, 327 

3.80 

5.  20 

8,  853 

3, 107 

1 

4.20 

6.00 

13,230 

2,  790 

4.  20 

5.70 

11,640 

2,  (kiO 

4.  05 

5.60 

10,  780 

2, 60H 

3.  So 

5.  30 

10,060 

,       2, 075 

3.  00 

4.90 

7,492 

2,110 

3.47 

4.90 

7,  350 

2, 008 

3.51 

4.80 

7,180 

!       2,019 

3.  58 

4.80 

7,  239 

'           278 

1.62 

1.45 

452 

271 

1.60 

1.32 

429 

256 

1.23 

1.20 

325 
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Mean  daily  gage  fusight,  in  feet,  of  Colorado  River  at  AusHny  Tex.,  for  1904, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

JuU'. 

7.10 
6.25 
4.76 
5.90 
3.80 
3.80 
2.85 
2.50 
2.25 
2.15 
2.10 
1.80 
1.75 
1.70 
1.70 
1.60 
1.40 
1.30 
1.20 
1.10 
1.10 
1.10 
1.10 
1.66 
1.90 
1.60 
1.40 
1.25 
1.56 
1.90 
1.90 

Aug. 

Sept. 

0.80 
.70 
.70 
.70 
5.95 
4.60 
3.06 
3.00 
2.86 
2.25 
2.00 
2.00 
4.45 
2.80 
4.46 
3.60 
3.00 
2.40 
2.40 
2.00 
1.90 
1.80 
1.70 
1.70 
3.55 
4.(» 
3.10 
2.90 
2.90 
2.60 

Oct. 

2.40 
2.30 
2.16 
1.96 
1.76 
1.70 
1.55 
1.50 
1.50 
1.40 
1.40 
1.90 
1.20 
1.20 
1.10 
1.00 
1.00 
1.50 
1.50 
1.30 
1.20 
1.10 
2.30 
2.10 
2.10 
2,45 
5.25 
4.10 
3.15 
3.16 
2.76 

Nov. 

2.35 

2.00 

1.96 

1.75 

1.70 

1.70 

1.65 

1.60 

1.50 

1.50 

1.40 

1.40 

1.40 

1.40 

1.40 

1.90 

1.30 

1.30 

1.90 

I.ao 

1.90 
1.30 
1.30  . 
1.30 
1.90 
1.30  ' 
1.30 
1.20 
1.25 
1    1.30 

'  Dec. 

1 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
2.00 
2.45 
2.65 
2.35 
2.10 
1.85 
1.70 
1.55 
1.50 
1.40 
1.30 
l.'SO 
1.40 
1.50 
1.50 
1.50 
1.50 
1.80 
1.85 
1.65 
1.52 
1.50 
1.40 

1.40 
1.88 
1.30 
1.30 
1.20 
1.25 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.16 
1.00 
1.10 
1.17 
1.10 
1.10 
1.10 
1.70 
1.76 
1.95 
1.70 
1.55 
1.45 
1.27 
1.22 
1.36 
1.55 
1.65 

1.60 
1.45 
1.30 
1.35 
1.55 
1.46 
1.30 
1.20 
1.20 
1.10 
1.10 
1.05 
1.00 
1.00 
1.00 
.90 
.90 
.90 
.90 
.90 
.90 
1.60 
1.75 
3.70 
3.90 
2.70 
2.10 
1.65 
1.80 
1.70 

1.80 
1.70 
5.00 
2.80 
5.80 
6.00 
5.80 
5.05 
4.80 
3.35 
3.80 
2.45 
2.20 
2.00 
1.90 
1.96 
1.96 
1.86 
1.70 
3.35 
2.65 
2.35 
2.45 
2.80 
2.06 
2.00 
2.00 
1.90 
1.80 
3.55 
2.95 

5.75 
8.66 
8.1o' 
2.76 
2.60 
6.60 
9.35 
10.35 
8.06 
6.20 
5.40 
4.25 
3.16 
3.65 
2.95 
2.66 
2.50 
2.40 
2.35 
2.25 
2.20 
2.06 
2.70 
2.70 
3.10 
3.05 
2.55 
2.30 
2.16 
3.90 

2.00 
1.90 
1.60 
2.15 
2.06 
1.75 
1.90 
4.96 
3.05 
2.70 
2.25 
1.85 
1.75 
1.60 
1.95 
1.80 
1.75 
1.70 
1.56 
1.50 
1.55 
1.65 
1.40 
1.25 
1.06 
1.00 
1.00 
J.  00 
.90 
.85 
.80 

1.3D 

2 

I.ao 

3 

1.30 

4 

1.30 

5 

1.9) 

6 

1.40 

7 

1.10 

8 

1     l.» 

9 

1  .JO 

10 

\.Hi 

11 

1.40 

12 

L3U 

13 

1.30 

14 

1.30 

15 

1..10 

16 

1.30 

17 

1.30 

18 

1.20 

19 

1.20 

20 

l.-v 

21 

i.ai' 

22 

l.U* 

23.... 

24 

l.SU 

i.a* 

25 

1.-2.T 

26 

1.25 

27 

l.'JO 

28 

I.ao 

29 

I.ao 

30 

1.20 

31 

i.ao 

Taylor  and 

MOYT. 
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Rating  table  for  (*olorado  River  at  Atistiny  Tex.,  from  January  1  to  December  SI,  1904. 


height. 


ITset. 
0.70 
.80 
.90 
1.00 
1. 10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 


Discharge.  ,    heigGt.   I  ^'^^'^'^e- 


Second-feel. 
200 


223 
248 
275 
305 
339 
377 
419 
465 
515 
568 
625 
688 


Fset. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.60 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 


Second-feet. 

760 

840 

930 

1,030 

1,140 

1,260 

1,390 

1,530 

1,680 

1,840 

2,020 

2,220 

2,430 


,«gf,.   I  Discharge.  \    ,«f^^e. 


Discharge. 


J'\e: 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 


1 

Second-feet.  , 

Feet. 

1 
Second-feet. 

2,650  1 

5.20 

8,850 

2,  880 

5.40 

9,850 

3,120  ; 

5.60 

10, 920 

3,365 

5.80 

12,050    j 

3,615 

6.00 

13,220 

3,870  1 

6.50 

16,320 

4,130 

1      7.00 

19, 670 

4,395 

'     8.00 

27,000 

4,955 

9.00 

34,900 

5,595 

10.00 

43, 170 

6,315 

7,090 

7,930 

1 

The  above  table  is  based  upon  30  discharge  measurements  made  during  1903  and 
1904.  It  is  well  defined  between  gage  heights  1.20  feet  and  6  feet.  The  table  has 
I )een  extended  beyond  these  limits.  Between  gage  heights  2  feet  and  4.7  feet  the 
table  is  the  same  as  that  for  1903. 

Edimatt'd  mwUhly  discharge  of  Colorado  River  at  AuMiiij  Tex. ,  for  1904. 

[Drainage  area,  37,000  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


January  . . 
February . 

March 

April 

May 

June 

July 

August . . . 
September 
October  .. 
November 
December 


The  year. 


339 

1,460 
724 

4,130 
13,220 
46,140 
20, 370 

7,  715 
12,920 

9,095 

i,oa5 

465 
46,140 


lum. 

Mean. 

339 

339 

339 

558 

275 

394 

248 

661 

568 

2,900 

800 

6,904 

305 

2,311 

223 

843 

200 

2,254 

275 

1,129 

339 

466 

339 

376 

Total  in 
acre-feet. 


Second-feet 

per  sQuare 

mile. 


200 


20,840 

32,100 

24,230 

39,330 

178,300 

410,800 

142, 100 

51,830 

134,100 

69, 420 

27,730 

23,120 

Depth  in 
inches. 


0.0092 

0.011 

.015 

.016 

.011 

.013 

.018 

.020 

.078 

.090 

.187 

.209 

.062 

.072 

.023 

.026 

.061 

.068 

.031 

.036 

.013 

.014 

.010 

.012 

1,595  I  1,154,000 


.043 


.587 
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[no.  13i 


COLORADO    RIVER  AT   COLUMBUS,  TEX. 

This  station  was  established  in  December,  1902,  by  Thomas  U.  Tav- 
lor.  There  is  a  gage  marked  on  the  downstream  side  of  the  pier  on 
the  west  side  of  the  river,  (iage  datum  is  taken  as  50  feet  f)elow  the 
top  of  this  pier,  and  the  observer,  W.  E.  Bridge,  measures  down  from 
this  point  with  a  tagged  chain  and  lead  weight.  Discharge  mea.^un*- 
ments  are  made  from  the  3-span  highwa}^  bridge  at  which  the  gag'e  i> 
located.  The  channel  is  straight  for  200  feet  above  and  600  feet  F>elow 
the  stream  and  has  a  width  of  140  feet  at  low  water,  unobstnicted  i»y 
piers,  and  a  width  of  450  feet  at  ordinary  high  water,  broken  by  two 
piers.  At  very  high  stages  the  left  bank  overflows  for  sevei"al  hun- 
dred feet,  but  the  water  passes  under  the  iron  trestle  approach  to  the 
bridge.  The  bed  is  composed  of  gravel  and  sand  and  is  fairly  perma- 
nent. Bench  mark  No.  1  is  the  top  of  pier  at  west  end  of  mid  span  (»f 
bridge.  Its  elevation  is  60.00  feet  above  the  zero  of  the  gage.  Ben<*li 
mark  No.  2  is  the  east  end  of  top  of  the  top  stone  step  at  south  door  of 
Columbus  jail.  Its  elevation  is  53.22  feet  above  gage  datum.  Ben<*h 
mark  No.  3  is  the  north  end  of  top  stone  step  at  east  door  of  Cohinibu-^ 
court-house.  Its  elevation  is  53.91  feet  above  the  datum  of  the  g"atr«». 
Bench  mark  No.  4  is  the  top  of  rail  over  the  extreme  west  pi«*r  of 
Southern  Railway  Bridge  crossing  the  river  above  the  gaging  station. 
Its  elevation  is  51.13  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  uiidt^r 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 

Duivharye  mecuntreinents  of  Colorado  River  al  ColumbuHj  7V.r.,  in  J 904- 


Date. 


February  5. 
February  5 . 
March  1 . . . 

Mav  fi 

Mav  7 


Hyflmgrapher. 


Area  of 
heclion. 


Mean 
velocity 


(Ja^e 
height. 


Sijuarf  frft.  Ft.jur^tTj  Fcri. 

n. 11. Fox '  8()6         1.4S  '  5.50 

do 1 1 5. 50 

K.  C.  Murphy 387  ,      2.  10  ,  6. 05 

H.H.Fox ' 25.  SO 

....do ' 22.20 


Mav  8 1 do 


19.90 


May  8 1 do I 17.80 

Mav  8 L...."do '  16.50 

May  9 do i 14.  55 

I  I 

May  11 do 13.30 

May  12 do ! '  11.90 

May  12 ^ do 11.10 

9.60 


Mav  13 do 


1 ,  208         2.  45 


Disrharee. 
Srr*m<i-J'tfi 

454 
450 

820 
23,  SfK» 

17,2:*j» 

13,710 
10,9iKJ 
8, 9.Vi 
7.  i:V'» 
6,172 
4.940 
4,112 
2. 9ri.S 


TAV 
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Mean  daily  gage  height^  in  feet ^  of  Colorado  River  at  ColumbtiSy  Tex.^  for  1904' 


Day 

1 

1  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.00 

6.00 

0.10 

5.65 

7.40 

7.50 

8.70 

G.40 

6.00 

9. 15 

11.10 

6.60 

2 

6.00 

6.00 

6.00 

5. 66 

7.  fW> 

10.20 

10.  a5 

6. 60 

6.00 

9.06 

9.80 

6.60 

3 

'    6.00 

6.00 

5.80 

8.20 

8.00 

13.45 

16.86 

7.a^ 

6.90 

8.8.") 

9.06 

6.60 

4 

6.00 

1 

5.50 

5.70 

7.90 

20. 16 

11.85 

14.55 

7.3--) 

6.90 

8. 16 

8.40 

6.06 

5 

,    6.00 

5.50 

5.70 

7.70 

28.60 

10.45 

13.35 

7.36 

6.80 

7.95 

8.06 

6.05 

6 

,    6.00 

5.50 

5.60 

7.60 

26. 16 

9.86 

12.05 

6.90 

6.16 

7.70 

7.75 

6.90 

6. 00 

5.60 
6.50 

5.60 
5.45 

6.10 
5.95 

23.00 
19.00 

9.20 
21.40 

10.60 
10.60 

6.85 
14.66 

8.90 
12. 75 

7.56 
7.20 

7.60 
7. 46 

5.90 

8 

6.00 

5.90 

9 

6.00 

5.60 

5.46 

5.80 

14.96 

24.60 

8.90 

13.00 

11.56 

7.10 

7.20 

5.90 

10 

6.00 

5.50 

5.50 

5.70 

14,30 

25.60 

8.55 

11.96 

10. 35 

6.80 

6.95 

6.00 

11... 

6.00 

5.95 

6.60 

5.70 

14. 60 

20.35 

8.20 

12.20 

10.20 

6.70 

6.90 

6.00 

12 

i    6.80 

7.36 

6.60 

6.70 

11.75 

17.00 

8.00 

10.36 

9.05 

6. 56 

6.76 

6.30 

13 

5.80 

7.40 

6.36 

5.60 

10. 10 

14.95 

7.70 

9.25 

8.40 

6.50 

6.  (K) 

6.20 

14 

5. 60 

7.00 

6.60 

6.60 

9.26 

12.90 

7.45 

8.36 

8.10 

6.40 

6.60 

6.10 

15     

5. 60 

6.40 
6.30 

6.40 
6.40 

6. 66 
6.60 

8.76 
8.30 

11.40 
10.60 

7.36 
7.25 

7.95 
7.75 

9.50 
10.86 

6.30 
6. 30 

6.60 
6.60 

6  00 

16 

5.50 

6.00 

17 

5.60 

6.20 

6.60 

5. 40 

10.10 

10. 10 

6.95 

7.20 

10.60 

0. 16 

6.60 

6.00 

IS 

5.60 

6.75 

5.60 

5.40 

9.75 

9.60 

6.90 

7.16 

11.46 

6.10 

6.40 

6.00 

19 

'    5.60 

6.46 

5.40 

5.40 

9.40 

9.40 

6.90 

7.60 

10. -26 

6.10 

6.40 

6.00 

10 

5. 60 

6.25 

5.40 

6.40 

8.66 

8.45 

6.70 

7.30 

9.25 

6.06 

6.10 

6.00 

21 

5. 60 

6.26 

5.40 

6.40 

7.70 

8.40 

7.50 

7.25 

8,60 

6.00 

6.60 

6.00 

•*■> 

6. 60 

6.00 
6.00 
6.00 

5.40 
5.60 
5.40 

5.40 
5.50 
5.60 

7.50 
9. '26 

8.70 

8.36 
8.60 
9.80 

6.96 
0.90 
9.06 

7.20 
7.06 

6.55 

11.00 

10.80 

8.60 

6.00 
6.00 
6.00 

6.60 
6.60 
6.40 

6.00 

•2;t 

5. 50 

6.00 

2i 

6.00 

6.00 

25 

'    6.00 

6.00 

5.40 

5.50 

8.20 

9.70 

9.16 

6.45 

7.80 

8.10 

6.40 

6.05 

20 

6.00 

6.00 

6.86 

6.00 

8.06 

8.75 

8.10 

6.45 

7.30 

12.25 

6.40 

'22.00 

27 .. 

6.00 

6.00 

6.10 

10.  &6 

8.05 

8.70 

7.06 

6.40 

7.10 

11.  a5 

6.80 

16.00 

2?* 

1    6.00 

6.00 

6.90 

9.10 

7.&6 

9.15 

6.75 

6.35 

11.65 

8.86 

6.30 

9.00 

29 

6.00 

6.26 

5.75 

9.60 

7.40 

9.86 

6.55 

6.80 

11.60 

1.5.75 

6.30 

7.36 

30 

6.00 

5.50 

7.76 

7.30 

8.85 

6.60 

6.00 

10.00 

14.30 

6.30 

6.96 

31 

6,00 

1 

6.60 

7.66 

6.60 

6.00 

12.26 

6.60 
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Rating  table  for  Colorado  River  at  Columhu^y  Tex.j  from  January  1  to  December  SI,  1 904. 


Gage 
height. 

• 

Discharge. 

Gage 
<    height. 

1 

Discharge. 
Seeondr/eel. 

Gage 
height. 

1 
Discharge. 

heSnt. 
F^L 

1 
Di£chaige. 

Feet. 

Second-/^. 

1 

Feet. 

Feet. 

Second-feet. 

.  Seeond-fni. 

5.40 

510 

7.10 

1,340 

9.20 

2,710 

13.50 

6,160 

5.50 

550 

7.20 

1,400 

9.40 

2,850 

14.00 

6,610 

5.60 

590 

7.30 

1,460 

9.60 

2,990 

14.50 

7,090 

5.70 

630 

7.40 

1,520 

9.80 

3,130 

15.00 

7,590 

5.80 

680 

7.50 

1,580 

10.00 

3,270 

16.00 

8,  GuO 

5.90 

730 

i       7.60 

1,640 

10.20 

3,410 

17.00 

9,800 

6.00 

780 

7.70 

1,700 

10.40 

3, 570 

18.00 

11,140 

6.10 

830 

7.80 

1,760 

10.60 

3,730 

19.00 

12,520 

6.20 

880 

7.90 

1,820 

10.80 

3,890 

20.00 

13, 970 

6.30 

930 

8.00 

1,880 

11.00 

4,050 

21.00 

15, 470 

6.40 

980 

8.10 

1,940 

11.20 

4,210 

22.00 

17,030 

6.50 

1,030 

8.20 

2,010 

11.40 

4,370 

23.00 

18,700 

6.60 

1,080 

8.30 

2,080 

11.60 

4, 530 

24.00 

20,420 

6.70 

1, 130  ' 

'      8.40 

2,150 

11.80 

4,690 

25.00 

22,200 

6.80 

1,180 

8.60 

2,290 

12.00 

4,850 

26.00 

24, 070 

6.90 

1,230 

8.80 

-     2,430 

12.50 

5,260 

27.00 

25,980 

7.00 

1,280 

1 

9.00 

1 

2, 570 

13.00 

5,  710 

28.00 

27,920 

The  above  table  is  based  upon  24  dischar^  ineasurementB  made  during  1902  to  1904, 
inclusive.     It  is  fairly  well  defined. 

KittimatM  monthly  discharge  of  Colorado  Rirer  at  Columbus^  Tex.,  for  1904. 

m 

[Drainage  area,  40,000  square  miles.] 


Month. 


Discharge  in  second-feet. 


January 

February 

March 

April 

May 

June 

July 

August 

Septeml)er 

October 

November 

December 17,030 


Maximum. 

780 
1,520 

830 
3,770 
28,900 
23,140 
9,675 
7,240 
5,485 
8,390 
4, 130 


Minimum 


550 

550 

390 

510 

1,460 

1,580 

1,030 

780 

680 

780 

930 

730 


699 
840 
587 
1,046 
5,572 
5,627 
2, 494 
1,965 
2,  705 
2,102 
1,396 
1,664 


Run-off. 

Total  in     |  ~         -     —     - 

acre-feet.    ,  Second-feel    rv^«*K  •„> 
l»er  square     ^^1*' *" 
mile.  »"*^»>^- 


The  year I       28, 900 


390       2,225 


42,980 

48, 320 

36,090 

62, 240 

342,600 

234,800 

153, 400 

120,800 

161, 000 

129,200 

83,070 

102,300 


1,517,000 


0.017 
.021 
.015 
.026 
.139 
.141 
.062 
.049 
.068 
.053 
.035 
.042 

.056 


0.020 
.02:5 
.017 
.029 
.160 
.  157 
.071 
.056 
.076 
.061 

.(m 

.048 


TAYIOR    AND 
HOYT. 


]        COLORADO    RIVER  (oF   TEXAi^)  DRAINAGE    BASIN.       43 
LIPAN   SPRING   NEAR   SAN   ANGELO,  TEX. 

Liipan  Spring  is  18  miles  from  San  Angelo  in  southeasterly  direc- 
tion. Its  discharge  in  the  latter  part  of  December,  19()4,  was  1 
second-foot.  The  water  is  used  for  irrigation  pui-poses  on  a  few  small 
farms. 

KICKAPOO   SPRING    NEAR   SAN   ANGELO,  TEX. 

Kickapoo  Spring  is  located  in  Tom  Green  County,  Tex.,  about  20 
mile>^  in  a  southeast  direction  from  San  Angelo.  This  spring  forms 
the  headwaters  of  Kickapoo  Creek  and  the  waters  are  used  for  stoc^k 
and  irrigation  purposes.  The  creek  flows  in  a  northeast  direction  for 
30  miles  to  its  junction  with  Concho  River,  2  miles  above  Paint  Rock. 
The  discharge  was  measured  at  the  head  spring  December  20,  1904, 
by  O.  L.  Sims  and  a  flow  of  4  second-feet  was  found. 

SAN   SABA   RIVER  AT   SAN    SABA,  TEX. 

San  Saba  River  rises  in  two  springs  near  Fort  McKavett,  in  the  west- 
ern part  of  Menard  County,  Tex.,  and  flows  in  an  easterly  direction 
for  over  100  miles  to  its  junction  with  Colorado  (of  Texas)  River.  It 
i?^  fed  by  many  springs  between  Fort  McKavett  and  Menardville,  the 
largest  of  which  is  the  one  that  feed.s  or  is  the  source  of  Clear  Creek. 

A  gaging  station  was  established  on  San  Saba  River  at  the  suspen- 
sion bridge  1  mile  northwest  of  the  town  of  San  Saba,  Tex.,  December 
30,  1904,  by  E.  C.  H.  Bantel.  The  elevations  of  the  water  surface 
are  determined  by  measuring  down  by  means  of  a  tape  from  a  cer- 
tain casting  on  the  upstream  face  in  the  flooring  of  the  bridge,  the 
zero  elevation  being  40.00  feet  below  the  same.  Discharge  measure- 
ments are  made  from  the  single-span  bridge  at  which  the  gage  is 
located.  The  initial  point  for  soundings  is  the  north,  face  of  the 
south  pier.  The  channel  is  straight  for  150  feet  al>ove  and  1,000  feet 
below  the  station.  The  current  is  swift  at  high  and  sluggish  at  low 
.stages.  Both  banks  are  high  and  liable  to  overflow  at  high  stages. 
The  bed  of  the  stream  is  composed  of  sand  and  gravel.  There  is 
but  one  channel  at  all  stages.  Bench  mark  No.  1  is  a  large  wire  nail 
driven  into  a  tree  50  feet  from  the  south  end  of  the  bridge.  Its  eleva- 
tion is  37.63  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
wire  nail  driven  into  a  water  elm  70  feet  from  the  north  end  of  the 
bridge,  on  the  east  side  of  the  road.  Its  elevation  is  37.16  feet  above 
the  zero  of  the  gage.  Bench  mark  JNo.  3  is  a  wire  nail  driv^en  into  a 
live  oak  tree  200  feet  from  the  south  end  of  the  bridge  and  50  feet 
from  the  edge  of  the  south  bank  of  the  stream.  Its  elevation  is  37.16 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  Thomas  U.  Ta3"lor,  district  hydrographer. 
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Dlscfuirge  measurements  of  San  Saba  River  at  San  Saba^  Tex.,  in  1902  and  1^4- 


half 


Hydrogmphor. 


r>ii*chHiirf- 


1902.  I 

Auf?iiRt T.  II.  Taylor. 

1904. 
De(eiiil)er20'>  ..'  ().  L.  Sims.  .. 


a  15 


a  One  mile  below  Fort  McKavett. 

&The  menHurement  of  December  20, 1904,  can  be  regarded  as  tlie  prol>able  minimum  flow,  as  all  ibf 
streams  in  the  northern  part  of  the  Edwards  Plateau  were  at  very  low  stage<«at  this  peri<id  t>f  th- 
year  1904. 

BARTONS   SPRINGS   NEAR   AUSTIN,    TKX. 

These  springs  are  located  about  2  miles  southwest  of  Austin,  Tex.. 
and  are  similar  in  behavior  and  in  flow  to  the  Oomal,  San  Felipe,  and 
San  Marcos.  They  respond  in  increased  flow  to  the  rainfall  in  the 
Edwards  Plateau,  but  this  response  is  always  delayed  some  months. 
About  a  quarter  of  a  mile  from  the  head  spring,  the  Walsh  Spring 
formerly  wa,s  active  and  opei-ated  a  small  mill,  but  it  went  dry  several 
years  ago,  but  revived  in  the  wet  sea.son  of  1900  and  continued  flowing 
till  the  early  part  of  1901,  when  it  again  ceased  flowing.  It  continue^l 
drv  till  the  earl\'  part  of  1903  when  it  again  revived.  On  June  6, 1!«K>. 
the  flow  of  the  Walsh  Spring  was  8.5  second-feet,  but  it  stopped  flow- 
ing in  the  latter  part  of  1903  and  has  since  remained  dry. 

Discharge  rneasureniettis  of  Harioits  Springs^  near  Austin,  Tex.,  1894-19* f4. 


Date, 


Hydrographer. 


DLschiinfe 


1894 ;  C.  C.  Babb  .. 

1S95 1 do 

March,  1898  ....|  T.  U.  Taylor. 

May,  1898 do 

August,  1900 I do 

December  19(X) do 

June,  1902 do 

August,  1902 do 

June,  1903 A.  A.  Cother 

June,  1904 !  T.  U.  Taylor. 


Sfrimd-frri. 
17 


2JS 


20 

19 
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MORMON    SPRIMiS    NEAR    AUSTIN,  TEX. 

About  1  mile  above  the  Austin  dam  on  the  left  or  east  bank  of  the 
river  are  some  springs  known  from  some  former  campers  as  Mormon 
iSprings.  These  springs  were  in  the  lake  formed  by  the  backwater 
from  the  Austin  dam.  At  present  they  break  out  in  seveml  places, 
and  the  only  way  to  get  their  total  flow  is  to  follow  along  the  river 
edge  and  measure  the  discharge  of  each  as  it  enters  (Colorado  Riv^er. 
The  flow^  of  these  springs  as  they  existed  in  August,  1904,  was  meas- 
ured by  Thomas  U.  Taylor,  and  the  full  capacity  of  the  three  outlets 
was  ii  second-feet. 

GUADAL.UPK   RIVKR   DRAINAGE   RASIX. 

Guadalupe  liiver  rises  in  the  southern  central  part  of  Texas,  flows 
southeast,  and  empties  into  San  Antonio  Bay.  During  the  su&imer 
of  1902  its  discharge  was  the  least  in  its  observed  history,  causing 
much  loss  above  New  Braunfels,  \vhere  half  a  dozen  power  plants 
were  forced  to  shut  down  or  to  run  on  short  time.  The  flow  at  this 
time  was  so  low  that  special  efl'orts  were  made  to  obtain  measurements 
at  several  jxjints  along  its  course. 

Under  the  direction  of  Thomas  U.  Taylor  the  United  States  Geo- 
logical Survey  is  maintaining  a  station  in  this  basin  near  Cuero,  Tex. 

GUADALUPE   RIVER    NEAR   CUERO,    TEX. 

The  Guadalupe,  while  the  best  water-powei*  stream  in  Texas,  has  a 
drainage  area  above  Cuero  of  only  5,100  square  miles.  Its  efticiency 
is  due  almost  entirely  to  the  canal  at  New  Braunfels.  Below  New 
Braunfels  the  largest  tributary  is  San  Marcos  River. 

This  station  was  established  by  Thomas  U.  Taylor  December  26, 
1JH)2.  The  original  location  of  the  gage  was  at  the  dam  at  Carl 
Buchel's  power  house,  3  miles  north  of  Cuero,  Tex.  This  gage  is  a 
vertical  staff  mounted  on  the  wall  of  the  power  house  near  the  dam, 
and  ivas  read  twice  each  day  bv  Carl  Buchel. 

For  the  old  station  the  initial  point  for  soundings  was  on  the  left 
bank.  The  channel  is  straight  for  about  one-fourth  of  a  mile  above 
and  400  feet  below  the  station.  The  right  bank  is  low  and  liable  to 
overflow;  the  left  bank  is  high  and  rocky.  The  bed  of  the  stream  is 
of  clav.  The  bench  mark  is  on  the  ciest  of  the  dam.  Its  elevation 
is  the  same  as  the  zero  of  the  gage. 

As  it  proved  impossible  to  measure  flood  discharges  at  this  point,  a 
new  station  was  established  in  July,  1903,  at  the  bridge  of  the  San 
Antonio  and  Aransas  Pass  Railroad  3  miles  west  of  Cuero.  A  standard 
chain  gage  is  attached  to  the  bridge.  The  gage  is  read  twice  each  day 
1)3'  Robert  Miller.  Discharge  measurements  are  made  from  the  high- 
way bridge,  200  feet  below  the  railway  bridge,  when  the  gage  is  above 
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7  feet,  but  at  lower  stages  the  discharge  is  measured  on  the  ci'est  of 
the  Buehel  dam,  3  miles  upstream.  The  crest  of  this  dam  is  110  feet 
long  and  4  feet  wide.  The  initial  point  for  soundings  at  the  bridge 
is  the  east  face  of  the  tubular  pier  under  the  west  end  of  the  hig'hway 
bridge.  The  channel  is  straight  and  has  a  width  of  125  feet  at  low 
stages.  The  right  bank  is  low  and  overflows  for  several  hundred  feet 
at  high  stages.  The  section  is  deep  and  the  flow  is  sluggish.  The 
bed  is  composed  of  soft  material  and  may  change  somewhat.  Bench 
mark  No.  1  is  the  top  of  the  tie  in  the  third  panel  from  the  east  end 
of  the  bridge.  Its  elevation  is  50.00  feet  above  the  datum  of  the  gage. 
Bench  mark  No.  2  is  the  seat  of  the  valve,  about  100  feet  from  the 
pump  house,  on  the  line  of  pipe  that  leads  from  the  pump  to  the  water 
tank.  It-s  elevation  is  44.85  feet  above  the  datum  of  the  gage.  Bench 
mark  No. -3  is  the  top  of  a  vertical  iron  rod  buried  in  the  ground  4 
feet  east  of  mulberry  tree  near  the  left  end  of  the  bridge.  Iti>  eleva- 
tion is  42. 18  feet  above  the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 

Discharge  medsuremaits  of  Guadalupe  River  near  Cuero^  7>.r.,  in  1904- 


Date. 


Hydrographer. 


March2 |  H.  H.  Fox... 

August  4" I  T.  U.  Taylor. 

October  23 do 


Gage 
height. 


FtcL 
6.60 
6.10 
6.10 


Di9cbArf?e. 

Srronfi-ff*t. 
t>40 
i>40 
407 


a  At  Sail  Auloulo  and  Aransas  Pass  Railroad. 


AYLO 

HOYT 
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Mean  daily  gage  height,  in  feet  ^  of  Guadalupe  Rii^er  near  Cuero,  Tex,,  for  J  904, 


DBy. 

Jan. 

Feb.   , 

6.60  ' 

6.60 

6.70 

6.60 

6.(>D 

6.70 

6.60 

6.65 

6.65 

6.60 

6.60 

6.65 

6.70 

6.65 

6.66 

6.70 

6.70 

6.70 

6.70 

6.65 

6.70 

6.70 

6.80 

6.70 

6.70 

6.70 

6.70 

6.70 

6.60 

Mar. 

1 
Apr. 

6.45 
6.40 
6.45 
8.75 
8.20 
7.00 
6.80 
6.66 
6.58 
6.48 
6.48 
6.43 
6.43 
6.33 
6.38 
6.35 
6.25 
6.53 
6.33 
6.20 
6.83 
6.28 
6.38 
6.18 
6.38 
6.45 
6.43 
6.48 
6.45 
6.33 

May. 

Jnne. 

July. 

6.18 
6.25 
6.65 
6.70 
7.60 
6.85 
6.85 
6.75 
6.20 
6.05 
6.20 
5.95 
6.00 
5.80 
5.95 
6.05 
5.95 
6.15 
6.10 
6.10 
6.05 
6.00 
5.95 
6.05 
6.05 
6.a5 
6.10 
6,00 
5.90 
5.90 
5.85 

AUff. 

Sept. 

Oct. 

6.52 
6.62 
6.67 
6.55 
6.40 
6.45 
6.40 
6.62 
6. 15 
6.37 
6.05 
6.37 
6.30 
6.15 
6.60 
6.37 
6.37 
6.62 
6.62 
6.60 
6.52 
6.47 
6.25 
6.35 
6.65 
10.85 
14.35 
10. 15 
8.10 
7.50 
7.15 

Nov. 

6.70 
6.60 
6.60 
6.45 
6.45 
6.30 
6.20 
6.20 
6.15 
6.05 
6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.05 
6.10 
6.10 
6.10 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 

Dec. 

1 

2 

6.70 

6.70  1 

6.75 

6.70 

6.80 

6.70  ■ 

6.70 

6.70 

6.80 

6.70 

6.70 

6.75 

6.70 

6.70 

6.70 

6.70 

6.60 

6.70 

6.70 

6.70 

6.80 

6.70 

6.70 

6.60 

6.70 

6.60 

6.70 

6.60 

6.65 

6.70 

6.60 

6.50  < 

6.60 

6.60  ; 

6.55 

6.50 

6.50 

6.55 

6.50 

6.50 

6.50 

6.50 

6.40 

6.40 

6.55 

6.45 

6.45 

6.45 

6.40 

6.45 

6.60 

6.50 

6.50 

6.60 

6.45 

6.45 

6.45 

6.35 

6.45 

6.30 

6.30 

6.45 

9.98  ! 

7.75  1 

7.63 

8.80 

11.00  1 

18.60 

20.78 

11.38 

14.18 

11.38 

9.38 

8.20 

7.78 

7.M) 

7.38 

7.40 

7.38 

9.65 

12.45 

11.83 

7.78 

7.20 

7.05 

6.90 

7.00 

6.85 

6.75 

6.85 

7.10 

7.10 

7.75 

1 

7.65 
7.35 
6.90 
6.75 
6.65 
6.95 
7.22 
7.15 
7.75 
7.57 
7.30 
-7.50 
7.0) 
6.88 
6.6S 
6.55 
6.55 
6.58 
6.60 
6.60 
6.55 
6.5f> 
6.60 
7.30 
9.20 
7.40 
6.75 
6.60 
6.50 
6.48 

6.a5 
6.00 
6.05 
6.00 
6.05 
5.80 
5.85 
6.00 

7.a5 

7.20 
6.50 
6.25 
6.15 
6.20 
6.25 
6.25 
6. 15 
6.3n 
6. 25 
6.30 
6.25 
6.20 
/6.15 
6.05 
6.15 
6.00 
6.00 
6.20 
6.74 
6.60 
6.30 

6.43 
6.48 
6.30 
6.05 
6.22 
6.32 
6.40 
6.10 
7.55 
7.40 
6.75 
6,57 
6.47 
6.52 
10.90 
16.95 
11.10 
11.25 
8.37 
7.37 
7.37 
8.10 
8.35 
7.85 
6.90 
6.60 
6.55 
6.70 
6.65 
6.67 


6.20 
6.20 

3 

4 

,■> 

6.20 
6.50 
6.60 

6 

7 

6.65 
6.40 

8 

9 

10 

6.20 
6.36 
6.20 

11 

6.20 

12 

13 

6.20 
6.20 

14 

6.20 

15 

16 

0.20 
6.20 

17 

18 

6.20 
6.10 

19 

20 

6.'lO 
6.10 

21 

6.10 

•>•■> 

6.10 

23 

6.20 

24 

6.20 

25 

6.20 

26 

20.15 

27 

11.80 

28 

29 

30 

14.15 
9.10 
9.00 

31 

16.65 
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Rnthig  table  for  (riuidalupe  Ricernear  OuerOj  Tex.,  from  January  I  to  DeremherSl^  lt*04- 


(jage 
height. 


Fett. 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.  40 
6.  50 
6.60 
6.70 
6.  80 
6.90 
7.00 
7.10 
7.20 
7.30 
7.40 
7.50 
7.60 
7.70 
7.80 
7.90 
8.00 


Discharge.  ' 

Second-feet.  ' 
465  I 
490 
515 
540 
566 
592 
619  I 
646 
673  , 
701 
729 
758 
787 
817 
847    ' 
878 
909    I 
940 
972 
•1,004 
1,036 
1 ,  068 
1,100 


Gage 
height. 


Fed. 

8.10 

8.20 

8.30 

8.40 

8.50 

8.60 

8.70 

8.80 

8.90 

9.00 

9.20 

9.40 

9.60 

9.80 

10.00 

10.*>0 

10.  40 

10.60 

10.80 

11.00 

11.20 

11.40 

11.60 


Discharge. 


Second-fec't. 
1.1^'^ 


1 

1 

1 

1 

1 

1 

1 

1 

1, 

1 

1, 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 


KfJ 


166   I 

m) 

232 

2(>5 

298 

332 

366   I 

400 

434 

502 

570 

640 

710 

780 

850 

920 

992 

064 

136  ; 

208 

280 

:i52  ' 


Gage 
height. 


Frfl. 

11.80 

12.00 

12.20 

12.40 

12.60 

12.80 

13.00 

13.20 

13.40 

13.60 

13.  80 

14.00 

14.50 

15.00 

15.50 

16.00 

16.50 

17.00 

17.50 

18.00 

18.50 

19.00 

19. 50 


Discharge. 


Srcond-fert. 
2,426 
2,500, 
2,574 
2,650 
2,726 
2,803 
2,881 
2,959 
3,088 
3,118 
3, 198 
3, 280 
3,  487 
3,700 
3,  920 
4,150 
4,400 
4,650 
4,900 
5, 150 
5,440 
5,  740 
6,040 


(Jage 
height. 


Ffrt. 

20.00 

21.00 

22.00 

23.00 

24.00 

25.00 

26.00 

27.00 

28.  (K) 

29. 00 

30.00 

31.00 

32.00 

33. 00 

:h.  00 

35.00 

:^.oo 

38.00 
40.00 
43.00 


DisM.'-hargf. 

7,040 
7,8441 
S,  <i8l) 

UK  «90 
11,H4<» 
13,070 
14,370 
15,  730 
17,-Ja) 
18,950 
21,000 
23, 320 
26, 000 
29, 69i> 
;«,200 
44, 800 
55, 400 
71,300 


Tim  above  table  is  base<l  upon  21  discharge  ineasurenients  made  during  1903  and 
'^  low-water  measurements  made  in  1904.     It  is  well  defined. 

Note. — There  has  been  a  slight  change  in  stream  bed,  beginning  the  latter  i»art  of 
1903  and  extending  over  low-water  periods  in  1904.  The  1903  curve  belo»v  ga^ 
height,  17  feet,  has  been  changed  to  conform  to  the  1904  measurements. 


TAYLOR     AND"! 
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EstimcUed  monthly  discharge  of  fiitadcUupe  Rirer  near  Oaero^  Tex.f  for  1904. 

[Drainage  area.  5,100  square  miles.] 


Month. 


January  

February 

March 

April 

Mav  

June 

Julv   

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum. 

Minimum. 

729 

673 

729 

673 

678 

592 

1,349 

560 

6,886 

715 

1,502 

641 

972 

465 

1,052 

465 

4,625 

527 

3,424 

527 

701 

527 

6,445 
6,886 


540 


465 


Mean. 

700 
691 
639 
671 

1,639 
794 
569 
585 

1,032 
839 
570 

1,095 

819 


Total  in 
acre- feet. 


43,040 
39,750 
39,290 
39,930 
100,800 
47,250 
34,990 
35,970 
61,410 
51,590 
33,920 
67,330 


Run-off. 


Second-feet 

per  SQuare 

mile. 


I 


Depth  in 
inches. 


0.137 

.i:« 

.125 
.132 
.321 
.156 
.112 
.115 
.202 
.165 
.112 
.215 


595, 300 


.161 


0.158 
.146 
.144 
.147 
.370 
.174 
.129 
.133 
.225 
.190 
.125 
.248 

2.20 


COMAL   RIVER  AT   NEW    BRAUNFEI^  TEX. 

Comal  River  has  }>een  fully  described  in  Water-Supply  Papers  Nos. 
71  and  105.  It  is  formed  by  numerous  big  springs  that  issue  from 
the  foothills  west  of  the  town  of  New  Bmunfels,  Tex.,  and  the  joint 
discharge  of  these  form  Comal  River,  which  is  formed  by  Comal 
Springs  Cre^ek  and  Comal  Creek.  The  water  from  the  head  springs 
naturally  flows  down  Comal  Springs  Creek,  but  a  gravel  dam  deflects 
part  of  this  flow  into  the  Landa  mill  race.  These  waters  again  join 
about  a  fourth  of  a  mile  above  the  highway  bridge  north  of  the  court- 
house, forming  Comal  River.  The  following  tal)le  .shows  the  result  of 
current  meter  measurements  on  Comal  River  at  various  times. 

IRR  132—05 4 
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Discharge  mecufuremenls  of  Comal  River  at  New  Braunfels,  TVjt.,  1895-1904. 


Date. 

Hydrographer. 

DiHcharge. 

Remarks. 

1895 

C.  C.  Babb 

Second-feet. 
328 
320 
310 
374 
343 
333 
412 
375 

At  highway  bridge. 

1898 

T.  U.  Taylor 

do 

Do. 

1899 

In  park. 

1900 

do 

< 
Do. 

1901 

do 

Do. 

1902 

....  .do 

Do. 

1903 

do 

In  park  (recent  rains). 
In  park. 

1904 

do 

SAN  A]>fTONIO  RIVER  DRAINAGE  BASIN. 

SAN   ANTONIO   RIVER  AT   SAN   ANTONIO,  TEX. 

San  Antonio  River  began  failing  in  1886,  and  by  1895  the  flow  above 
the  city  in  the  park  had  entirely  ceased.  But  like  many  of  the  other 
big  springs  of  the  Edwards  Plateau  it  has  gone  through  experience. 
There  is  no  doubt  about  the  river  and  the  artesian  w^ells  having  the 
same  underground  source,  but  the  river  regained  its  former  efficiency 
in  1900,  shortly  after  the  celebrated  flood  (Water-Supply  Paper  No. 
105),  but  in  two  years  the  discharge  had  dropped  to  a  depth  of  the 
discharge  of  1900. 

The  following  table  shows  the  list  of  discharge  measurements  that 
have  been  made  on  this  stream: 


Discharge  measurements  of  San  Antonio  Riiwr  at  San  Anfonio,  Tex.,  1890-1904- 


Date. 


Hydrographer. 


December,  1895 C.  C.  Babb  . . 

November,  1896 do 

December,  1897 T.  U.  Taylor 

December,  1897 do 

March,  1898 do 

March,  1898 do  ..... 

June,  1899 do 

June,  1899 do 


September,  1900. 
September,  1900, 
October,  1901  ... 
March,  1904  .... 
June,  1904 


do 
do 
do 
do 
do 


I 


I)i»chaixt'. 

Second-feet. 
49 


Remark?!. 


I  lTi»f)er  canal. 
41  Do. 

0  Lower  canal. 

1 1  Hot  wellg. 

0  Ix)wer  canal. 

9  !  Hot  wells. 
10  Do. 

0  I  Lower  canal. 

125  I  Hot  welK«. 

103  Ix>wer  ctuial. 

41   I  Hot  well?. 
65  '  Do. 

61  I  Do. 
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XUECKS  RIVKR  DKAIXAGK  BASIN. 


LEONA   RIVER   AT   UVALDE,  TEX. 

The  flow  of  the  Leona  at  Uvalde  is  a  very  variable  factor,  and  it  has 

%>  7 

often  occurred  that  it  has  stopped  flowing  altogether  near  Uvalde.  It 
was  dry  in  1885,  but  soon  revived  and  continued  flowing  till  1893, 
when  it  again  ceased  flowing  for  a  time.  Its  history-  at  the  brickyard 
<*rot>sing,  li  miles  below  town  on  the  road  to  Pearsall,  is  given  in  the 
following  table: 

Discharge  measuremenU  of  Ijeona  River  at  VinUk,  Tea:^  1885-ltt04. 


Date. 


Hydrojfrapher. 


Dl8ohan;re. 


Remarks. 


1SS5. 
1898. 


Second-feel. 


December,  1895 CO.  Babb  . . 

June,  1899 |  T.  U.  Taylor. 

September,  1900 ' do 

Marrh,  1904 do 


11 


Had  How 
No  flow. 


Do. 


5 
22 


KIO  CiRAXDK  DRAIXAGE  IJASIN. 

The  Rio  Grande  rises  in  southern  Colorado,  in  the  Rork}'  Moun- 
tains, flows  south  through  New  Mexico  and  thenee  southeast,  forming 
the  boundarv  between  Texas  and  Mexico.  Pecos  River,  which  rises 
in  northern  New  Mexico  and  flows  south  across  eastern  New  Mexico 
and  western  Texas,  is  its  longest  tributary  from  the  north,  although 
Devils  River  delivers  to  the  Rio  (irande  about  the  same  amount  of 
water  as  does  the  Pecos.  Conchos  River  is  its  principal  tributary  from 
the  Mexican  side.  The  determination  of  the  amount  of  water  in  the 
Kio  Grande  is  of  importance,  both  on  account  of  its  use  in  irrigation 
and  from  its  bearing  upon  interstate  and  international  distribution  of 
water.  Most  of  the  New  Mexico  and  Texas  stations  are  maintained 
by  the  International  (Water)  Boundary  Commission.  The  data  are 
collected  by  W.  W.  Follctt,  consulting  engineer  for  the  commission, 
and  have  been  furnished  through  the  courtesy  of  Gen.  Anson  Mills, 
commissioner.  On  account  of  the  shifting  character  of  the  river  beds 
at  the  International  (Water)  Boundary  stations,  no  rating  tables  have 
been  prepared.  The  estimated  monthly  discharges  are  from  daih' 
discbarges  computed  by  Mr.  Follett  directly  from  the  discharge  meas- 
urements. 


52  STREAM    MEASUREMENTS    IN    1904,   PART    IX.  [sckISL 

RIO   GRANDE    NEAR   DEL   NORTE,  COLO. 

Measurements  and  observations  were  first  be^un  in  the  vicinity  of 
Del  Norte  in  1889  by  George  T.  Quinby.  The  object  of  the  measiu-e- 
ments  was  to  obtain  the  flow  of  the  river  before  water  was  diverted 
for  the  agricultural  region  of  San  Luis  Valley,  and  by  a  comparison  of 
this  with  the  figures  obtained  at  Embudo  to  acquire  data  as  to  the  effect 
of  the  numerous  ditches  taking  out  water  between  the  two  points.  The 
river  25  miles  above  Del  Norte  flows  out  of  the  canyon  at  Wagon  Wheel 
Gap.  Little  water,  however,  is  diverted  until  the  edge  of  the  San  Luis 
Valley  is  reached,  the  largest  canal  heading  near  the  town  of  Del  Norte. 
During  freshets  the  river  divides  into  a  number  of  channels,  making 
it  difiicult  to  obtain  measurements  near  town.  In  order  to  avoid  the 
expense  of  establishing  a  station  during  time  of  high  water  the  first 
measurements — those  about  June  1 — were  made  from  several  bridgeji 
crossing  the  numerous  branches.  The  results  were  not  wholly  satis- 
factory, and  on  June  25  a  station  was  established  above  the  branches. 
Later  a  locality  about  2  miles  farther  up  was  chosen. 

The  station  is  about  2  miles  west  of  the  town  of  Del  Norte,  above 
the  main  canal,  taking  water  from  the  Rio  Grande,  and  is  above  all 
the  irriga'ting  ditches  of  importance.  The  river  flows  in  one  channel, 
about  175  feet  wide  and  of  very  regular  section.  The  banks  on  each 
side  are  steep,  and  the  water  is  reported  never  to  overflow.  The 
course  of  the  stream  is  straight  for  100  yards  l)oth  above  and  below 
the  section.  The  old  inclined  gage  was  set  at  an  angle  of  about  30  to 
the  horizontal  on  the  right  bank.  On  April  1,  1904,  a  new  gage  wa& 
placed  in  the  same  position  and  at  the  same  datum  as  the  old  gage. 
As  noted  on  October  10,  1891,  l>ench  mark  No.  1  is  a  large  nail  in  the 
root  of  a  tree  15  feet  northwest  of  the  end  of  the  cable  on  right  l>ank 
of  river.  Bench  mark  No.  2  is  a  large  nail  in  the  root  of  a  tree  25  feet 
southwest  of  the  end  of  the  inclined  gage.  Both  bench  marks  are  7.54 
feet  above  the  datum  of  the  gage. 

On  June  16,  1900,  the  gage  rod  was  coimected  with  an  iron  bench 
mark  of  the  U.  S.  Geological  Survey  set  in  the  ground  about  25  feet 
south  of  the  rod;  the  zero  of  the  rod  is  8.25  feet  below  the  bench  mark. 

Gagings  were  first  made  from  a  flatboat,  4  feet  wide  and  14  feet 
long,  attached  by  rope  and  tackle  to  a  f-inch  wire  cable  fastened  to  a 
large  cottonwood  tree  on  the  left  bank  and  to  a  sand  anchor  on  the 
right  bank.  They  are  now  made  by  means  of  a  car  which  travels 
across  the  river  along  a  steel  cable,  the  distance  being  marked  on  a 
tag  wire.  The  channel  is  excellent,  the  water,  although  falling  rapidly, 
seldom  scouring,  and  the  bed  therefore  remaining  practically  the  same 
from  year  to  year.  The  bed  of  the  channel  is  covered  with  small 
bowlders,  and  the  sides,  although  not  high,  have  never  been  known  to 
overflow.     The  observer  is  Richard  Adams. 

* 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlidcr,  district  hydrographer. 
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Discharge  measuremeiUs  of  Rio  Grande  yuar  Del  Norte^  Coh.^  in  1904. 


Date. 


Hydrographer. 


April  1... 

Mav  5 

June  20  . . 
June  25  . . 
Julv  14... 
July  20... 
July  30... 
August  22. 
August  22. 
August  23. 
August  23. 


Area  of 
section. 


Mean 
velocity. 


G.  B.  Monk 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Square  feci.      Ft.  per  sec. 

2.  26 
3.33 
3. 51 
3.29 
2.33 
.2.27  I 
2.99  I 
3.27  I 
3. 12  i 
2.98  I 


93 
175 
196 
188 
111 
108 
141 
179 
179 
164 
170 


3.53 


Gage 
height. 


Ffet. 
1.15 
1.80 
1.90 
1.85 
1.40 

i.:w 

1.70 
1.99 
1.98 
1.90 
I.IK) 


Discharge. 


Second-Jeet. 
209 
584 
687 
618 
259 
245 
420 
585 
558 
488 
598 


Mean  daily  gage  height ^  in  feet ^  of  Rio  Grande  near  Del  NortCy  Colo.y  for  J 90  ', 


Day. 

1 

'    Apr. 

1 

May. 

2.25 

June. 

July. 

Aug. 
1.80 

1 

j   Sept. 

Oct. 

1 

1.15 

2.20 

1.70 

2.60 

3.60 

2 

1.26 

2.25 

2.20 

1.70 

1.90 

2.60 

8.10 

3 

1      1.26 

2.50 

2.10 

1.66 

1.86 

2.88 

2.90 

4 

1.25 

1.85 

2.50 

1.60 

1.88 

2.35 

2.70 

r> 

1.31 
1.35 

i.a5 

1.31 
1.81 
1.39 

1.80 
1.80 
2.10 
2.40 
2.30 
2.50 

2.00 
2.00 
2.00 
2.20 
2.25 
2.20 

1.58 
1.61 
.1.50 
1.49 
1.46 
1.45 

1.95 
1.80 
1.75 
1.80 
1.85 
1.75 

2.20 
2.10 
2.10 
2.00 
1.96 
1.90 

2.60 

6 

2.70 

7....... 

8.60 

H 

4.00 

9 

4.36 

10 

3.85 

11 

1.50 

2.70 

2.10 

1.45 

1.80 

1.90 

3.60 

12 

'      1.66 

3.00 

2.10 

1.46 

1.85 

1.86 

3.60 

13 

1.91 

3.35 

2.10 

1.41 

1.90 

1.86 

3.80 

14 

2.50 

3.40 

2.00 

1.40 

1.90 

1.80 

8.25 

15  .       ... 

2.20 
2.50 

2.95 
2.85 

2.00 
2.00 

1.35 
1.82 

1.90 

1.88 

1.75 
1.80 

3.15 

16 

3.00 

17 

2.40 

2.65 

2.10 

1.36 

1.85 

1.80 

2.90 

18 

2.45 

3.00 

2.10 

1.39 

2.30 

1.76 

2.80 

19 

2.65 

3.26 

2.50 

1.33 

2.36 

1.70 

2.70 

20 : 

2.86 

3.50 

1.95 

1.30 

2.20 

1.70 

2.60 

21 

2.20 

2.76 

1.96 

1.31 

2.60 

1.70 

2.60 

22 

1.95 
1.85 
1.75 
1.80 

2.70 
2.76 
2.75 
2.66 

2.60 
2.00 
1.95 
1.85 

1.33 
1.48 
1.39 
1.50 

2.00 
1.95 
2.00 
2.00 

1.70 
1.90 
2.10 
1.95 

2.50 

23 

2.40 

2-1 

2.35 

J.. ...... ......•• 

25 

2.36 

26 

2.30 

2.60 

1.75 

1.50 

2.20 

1.90 

2.20 

27 

2.65 
2.94 
2.75 
2.40 

2.60 
2.40 
2.80 
2.80 

1.80 
1.80 
1.75 
1.70 

1.52 
1.50 
1.49 
1.70 

2.25 
2.20 
2.16 
2.60 

1.90 
1.90 
2.50 
2.90 

2. 15 

28 

2.10 

29 

2.50 

30 1 

2.00 

31 ' 

2.80 

1.72 

2.50 

2.00 

1 
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Rating  table /or  Rio  Grande  near  Del  Norte,  Coio.y  from  January  1  to  December  SI,  1904. 


Gagre 
height. 


Discharge. 


hei^ 


age 
ight. 


Feet. 

1,15 

1.20 

1.30 

1.40 

1.50 

1.60 

1.70 

1.80 


Second-/v€t. 
195 
210 
245 
290 

:m5 

405 
465 
535 


Feet. 

1.90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.60 


Diacharge.       ^'^^^       Dtecharge.       ^^^       W^chaiye. 


Second-fed. 
605 
675 
745 
815 
890 
970 
1,050 
1,135 


Feet. 
2.70 
2.80 
2.90 
3.00 
3. 10 
3.20 
3.30 
3.40 


Second-feet. 
1,225 
1,315 
1,410 
1,510 
1,610 
1,  710 
1,810 
1,920 


Feet. 

Servnd'Jret 

3.50 

2,010 

3.60 

,     2,  im 

3.70 

2,280 

3.80 

2,400 

3.90 

1       2.520 

4.00 

2,640 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  a|>«)n 
discharge  measurements  made  during  1903  and  1904.     It  is  not  well  defined. 

Estimaled  inonihUj  discharge  of  Rio  Grande  near  Del  Norte,  Colo.,  for  1904- 

[Drainage  area,  1,400  square  miles.] 


Month. 


April , 

May 

June 

July 

August 

September. 
October  ... 


The  period 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


1,450 
2,040 
l,a50 
479 
1,050 
1,410 
3,100 


Minimum. 

195 
535 
465 
245 
500 
465 
675 


Mean. 


Total  in 
acre-fe«t. 


Second- feet 

per  square 

mile. 


652 
1,158 
716 
336 
68S 
692 
1,449 


38,800 
71,200 
42,600 
20,660 
42,360 
41,180 
89,090 

345, 900 


0.466 
.827 
.511 
.240 
.492 
.494 

1.04 


Depth  in 
inchea. 


0.  OlH) 
.953 
.570 


.277 


.567 
.551 

1.20 
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RIO   GRANDE    NEAR   LOBATOS,  COLO. 

This  station  was  located  on  June  28,  1899,  by  A.  L.  Fellows.  It  is 
at  the  State  bridf^e  across  the  Rio  Grande,  at  a  point  near  the  Colo- 
rado-New Mexico  State  line  and  about  10  miles  east  of  Lobatos,  Colo. 
The  station  is  favorably  located  for  the  purpose,  the  cross  section 
being  fairh^  uniform,  the  channel  regular  and  not  liable  to  overflow. 
There  are  two  gages,  one  for  high  water  and  the  other  for  low  water. 
The  high- water  gage  is  a  scale  graduated  to  feet  and  tenths  marked 
with  white  paint  on  the  central  downsteam  cylinder  of  the  bridge. 
The  low-water  gage  is  a  scale,  marked  in  feet  and  tenths,  on  the  per- 
p<*ndicular  face  of  a  large  bowlder  about  a  hundred  yards  below  the 
bridge.  The  channel  is  in  most  respects  an  excellent  one.  The  bed 
consists  of  bowlders  and  rock,  and  is  subject  to  little  change;  the 
banks  are  high  and  are  not  su}>ject  to  overflow;  one  channel  except 
at  very  low  stages.  Gagings  can  be  made  at  the  bridge,  but  during 
low  water  they  are  usually  made  by  wading.  On  June  22,  1900,  both 
gages  were  referred  to  a  bench  mark  consisting  of  a  chiseled  point 
marked  "B.  M."  on  the  face  of  the  lava  bluff  under  the  west  end  of 
the  bridge  7.42  feet  above  gage  datum.  The  station  is  an  extremely 
important  one,  giving,  as  it  does,  the  discharge  of  the  river  at  the 
Colorado  State  line,  including  practically  all  of  the  Colorado  drainage. 
Roman  Mondragon,  a  storekeeper  at  the  west  end  of  the  bridge,  has 
kept  the  records  during  the  last  year. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Di^cliiirge  measurements  of  Rio  Grande  near  lA)baioSj  Colo.,  in  1904- 


Date. 


Hydrographer. 


Width. 


May  4 '  (i.  B.  Monk 

May  13 do 

May26 ' do 

June  9 do 

June  18 , do 

June  27 do 

July  21 i do 

Julv29 do  .... 


Auo:ust24 ' do 


Feei. 
42 
42 
41 
41 
-47 
41 
41 
38 
60 


Area  of 
section. 


Mean 
velocity. 


Sfptarejl.  Ft.  per  sec. 

26  0.92 

25  I 

20 ; 

20  I 

27  I 


20 
20 
20 
51 


1.00 
.70 
.75 

1.04 
.80 
.70 
.70 

2.37 


Gage 
height. 


Feet. 

0.80 
.80 
.70 
.70 
.80 
.70 
.70 
.70 

1.20 


Dis- 
charge. 


Secoml-/t. 
24 
25 
14 
16 
28 
16 
14 
14 
121 
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[no.  132 


^fean  daily  gage  height y  in/eelj  of  Rio  Grande  near  LobaloHy  Cblo.f  for  1904. 


] 

2 
3 
4 

5 

Day. 

Jan. 

1.60 
1.60 

Feb. 

1 

Mar. 

1.60 

Apr. 

0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.80 
.80 
.90 
.90 
.90 

2.00 

May. 

June. 

July. 

:              1 
Aug.  ]  Sept. 

0.70      1.40  1 

Oct, 

Nov. 

D.-0. 

1.60 

0.70 
.70 
.70 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.80 

0.70 
.70 
.70 
.70 
.70 
.75 
.70 
.75 
.85 
.80 
.80 
.80 
1      .80 
.80 
.80 
.80 
.80 

0.70 
.70 
.70 
.70 
.70 

2.90 

1 

2.10  ' 

1.60       1.60 

.70       1.40  '    3.00 

2.00 !     .a: 



1.60 

1.60 

l.fiO 

.70       1.60 
.75       1-80 

2.95  '    2.00        .¥«' 

1.60 
1  60 

1.60       1.40 
1.60       1  4n 

3.00         .90       ii-' 

Rn 

1.85 
1.80 
1.75 
1.70 
1.55 
1.50 
1.50 
1.35 

2.90         .90       \Hn 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

n 

23 
24 
25 
26 
27 
28 
29 
30 
31 

1.60 

1.60 

1.30 

.70  '      .90 
.70  '       -90 

2.70         ,90       •.:.» 

1.60 

1.60       1.20 

2.60  '       .90       iW 

1.60 

1.70 

1.20 

.70 
.70 
.70 
.90 
.90 
.80 
.70 
.70 
.70 
.70 

.90 

1.55 

2.20 

.90 

.90 

2.90         .90      1.\A 

1.60 

I.TjO  ,     1-20 

1                          • 

3.30         .90      '*.iU 

_• 

1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.90 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

3.75         .90 
3.95       1.45 
3.95       1.45 

2.10 
2  i. 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

.90       1.30 

3.70  '    2.  a)      -J-JD 

.90 
.90 
.90 
.90 

1.30 
1.20 
1.20 
1.20 

8.50      2.00     a:ii 
3.20       2.00      'l.¥i 
3.20       2.00       '*.^, 
3.00       2-00       '  'a 

1.90       1.10 
2.00  ,     1.10 

2.00         .85 
2.20         .80 
2. 10         .80 
2.00  1       .70 

.80         .70 

1.90       1.20       3.00        2.00       ±W 

.80 
.80 
.80 
.80 

.70       1.90  1     1.20       2.90       2.00  1    iwj 

2.10 
2.10 
2.10 
2.10 
2.00 

1.10 
1.10 
1.20 
1.20 
1.20 

.70 

2.05 

1 
1.20  i     2.80        2.00 

'La\ 

1 
.70       1.00 

.70  .     1.00 

1.10 
1.10 

2.60       2.00       2.W 

2.00 
.90 
.80 
.80 
.80 
.80 
.80 

.75 
.70 
.70 
.70 
.70 
.70 
.70 

2.60        ■>.  00  '     iNt 

".70  !       .90 

1.00 

1.10       2.50        2.00 

2.«"i» 

.70 
.70 
.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 

1.10  1     1.10       2.50 

2.00 

■»  lit 

2.00       1.20 
1.90       1.20 

1.20  '     1.10 

2.40 

2. 00      -. « " 

1.20  ,     1.10  i     2-20 

2.00       .!.'«' 

1.90 
1.80 
1.70 

1.20 
1.00 
1.00 
1.00 
.90 

.70  '    1.15 
.70  1     1.20 

1.10  '    2.20 

1 

2   00         '»  HLi 

1.10       2.10       2.00       -i-M 

1 
,80  I       .70 

.70 
.70 
.70 

1.20 

1                      ! 

1.20  ,     2.10        2.01)       •'  flD 

.70 

■  ■  ^  •  •  •  ■ 

.70 
.70 

1       ■    "          """          '" 
1.15  '     1.50  i     2.10  ;       -90       '2.iii 

1.40 

'     2.10 

'j.fiii 

Rating  table  for  Rio 

Grande  nea\ 

r  LobaloSy  C 

olo.yfrom 

I  January  1  to  Deceiw 

5xrr  3 J,  19*4. 

Gage 
height. 

Discharg 

e. 

€t. 

\ 

■» 
) 

> 
> 

\ 

L' 

) 

\ 

* 

Gage 
heigiit. 

Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 

DiHcharge. 

1 

heiglit. 

Discharge. 

Gage 
height. 

I>t«charge. 

Feet. 
0.70 
.80 
.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 

« 

teond-Je 

2( 

4^ 

6$ 

8J 

121 

15^ 

20J 

25i 

Sccoiu 

« 
< 

1 
« 

( 

1 

< 

i-/eet. 

?06     1 

^66 

i32 

>03 

380 

562 

751 

W7 

?51 

Feel. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 

See 

ovd-/eet 

1,062 

1,181 

1,308 

1,443 

1,585 

1,  732 

1,882 

2,035 

2,190 

• 

Fret. 
3.40 
3.50 
3.60 
3.  JO     ! 
3.80 
1     3.90 
4.00 

i 

Secemdjeft 

2,500 
2,655 
2,810 
2,965 
3,  la) 
3, 275 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  ia  based  upon 
discharge  measurements  made  during  1900  to  1904,  inclusive.  It  is  well  defineil 
l)etween  gage  heights  0.70  foot  and  2.00  feet.  Above  gage  height  2.00  feet  the  curve 
ia  not  well  defined.  Above  gage  height  3.20  feet  the  rating  curve  is  a  tangent,  the 
difference  being  155  per  tenth. 
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Estimated  monthly  discharge  of  Rio  Grande  near  LobatoSy  Colo.,  for  1904* 

[Drainage  area,  7,Gd6  square  miles.] 


Month. 


January  . 
February 
March . . . 

April 

May 

June  .-. .. 


Discharge  in  second-feet. 


July 

August 

September 
October  . . 
November 
December 


Maximum. 

Minimum. 

306 

306 

662 

252 

306 

42 

751 

14 

42 

14 

34 

14 

42 

14 

751 

14 

468 
3,198 

662 
1,181 


The  year 


3,198 


88 

662 

42 

42 

14 


feet. 

Total  in 
acre-feet. 

18,820 

Run-off. 

Mean. 

Second-feet 

per  Rquare 

mile. 

0.040 

Depth  in 
inchen. 

306 

0.046 

417 

23,990 

.054 

.058 

123 

7,563 

.016 

.018 

153 

9,104 

.020 

.022 

21.5 

1, 322 

.0028 

.0032 

20.3 

1,208 

.0026 

.0029 

17.5 

1,076 

.0023 

.0027 

140 

8,608 

.018 

.021 

196 

11,660 

.025 

.028 

1,590 

97,  770 

.207 

.239 

416 

24,  750 

.054 

.060 

867 

53, 310 

.113 

.130 

356 

259, 200 

.046 

.631 

BIO   GRANDE   NEAB  SAN   ILDEFONZO,    N.    MEX. 

Three  miles  below  Embudo  the  Rio  Grande  emerges  into  Espanola 
Valle3%  through  which  it  continues  for  a  few  miles  and  then  enters 
White  Rock  Canj^on,  flowing  through  that  canyon  for  30  miles.  At 
the  lower  end  of  this  canyon  the  river  emerges  into  Albuquerque  Val- 
ley,  and  so  continues  down  to  about  Socorro.  This  valley  averages 
from  1  to  3  miles  in  width,  and  has  been  irrigated  for  a  great  many 
3^ears  by  the  Mexican  settlers.  Their  primitive  methods  of  irrigation 
are  very  wasteful  of  the  waters,  so  that  the  duty  of  water  in  this  sec- 
tion— about  17  acres  per  second-foot — is  not  as  high  as  it  might  be. 
During  the  last  few  years,  however,  a  number  of  important  and  mod- 
ern irrigation  systems  have  been  planned  and  built  in  the  vicinity  of 
Albuquerque.  The  gaging  station,  established  February  3,  1895,  is 
located  on  the  Denver  and  Rio  Grande  Railroad  bridge  over  the  Rio 
Grande,  about  9  miles  below  Espanola.  It  was  established  by  A.  P. 
Davis  and  P.  E.  Harroun.  It  has  been  called  by  the  following  names: 
Rio  Grande,  Buckman,  and  Water  Tank.  The  original  gage  at  this 
station  was  located  on  the  left  bank,  180  feet  above  the  bridge.  It 
was  made  in  two  sections  and  graduated  to  feet  and  tenths.  The 
inclined  portion  read  from  1  to  10  feet  and  the  vertical  portion  from 
10  to  16  feet.  It  was  found  that  this  gage  was  not  well  located, 
and  on  March  30, 1904,  a  vertical  rod  was  established  by  M.  C.  Hinder- 
lider  on  the  downstream  side  of  the  north  pier  of  the  bridge.     This 
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is  known  as  the  new  gage,  and  all  the  discharge  measurements  made  in 
1904  are  referred  to  it.  During  the  flood  of  September,  1904,  this  rod 
was  cut  off  from  the  water  by  the  filling  in  of  the  channel.  On  Octo- 
ber 29, 1904,  a  standard  chain  gage  was  established  by  George  B.  Monk 
on  the  downstream  running-board  of  the  bridge,  at  the  same  datum  a>s 
the  new  rod  gage.  Length  of  chain  from  marker  to  lower  end  of 
weight  is  23.28  feet.  The  gage  is  read  twice  each  day  by  A.  L.  Mar- 
tinez. During  1904  the  changes  in  the  channel  made  it  necessary  for 
him  to  use  first  the  old  rod  and  then  the  new  rod  at  irregular  intervals. 
The  1903  rating  table  should  be  applied  to  all  the  observatioHvS  on  the 
old  gage.  The  1904  table  should  be  used  on  all  observations  on  the 
new  gage.  The  discharge  measurements  are  made  from  a  cable  2(X» 
feet  above  the  bridge,  except  during  very  high  water,  when  the  bridge 
is  used.  The  initial  point  for  soundings  is  at  the  end  of  the  cable  on 
the  left  bank,  where  it  is  fastened  to  two  small  trees.  The  channel  is 
straight  for  150  feot  above  and  for  300  feet  below  the  station.  The 
current  is  swift,  and  there  is  but  one  channel  at  high  and  low  water. 
The  right  bank  is  lo>v  and  wooded.  The  left  bank  is  high,  rocky,  and 
wooded.  Neither  bank  is  subject  to  overflow.  The  cable  has  a  span 
of  220  feet.  The  bed  of  the  stream  is  sandy  and  free  from  vegetation, 
with  a  few  bowlders  near  the  left  bank.  The  bed  of  the  stream  shifts 
rapidly  from  day  to  day,  but  the  relation  between  area,  velocity,  and 
gage  height  is  believed  to  be  nearly  constant  except  under  very  un- 
usual conditions. 

The  bench  mark  for  the  new  gage  is  a  United  States  Geologic*al 
Survey  tablet  set  in  the  top  of  a  granite  bowlder  5  feet  square  and  2 
feet  high,  located  in  a  clump  of  cedars  on  the  right  bank  of  the  river 
about  75  feet  from  the  west  end  of  the  north  pier  of  the  railroad 
bridge.  Thie  bench  mark  is  11.37  feet  above  the  zero  of  the  new 
gage.  The  zero  of  the  old  gage  is  2.019  feet  lower  than  the  zero  of 
the  new  gage. 

The  observations  at  this  station  during  1904:  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  ineasurenierUiS  of  Rio  (Irande  thear  Sttn  lUlefonzo^  X.  Mex.y  in  1904* 


Date. 


Hydrog^rapher. 


April  30 G.  B.  Monk 

May  7 do  ., 

May  18 do 

Mav  2S do 

June  6 do 

June  14 1 do 

June  29 do 

July  16 do  .... 

July23 ' do  .... 

August  27 ' do 

August  27 do 

Octx>ber  4 1 do 

October  5 do 

October  7 do 

October  7 1 do 

October  17 do 

October  2« do 

November  7 i do 


Width. 

50  j 

56 

50 

49 

46 

47 

42 

70 

115 

115 

120 

120 

128 

128 

126 

96 

92 


Area  of  Mean 

section.       velocity 


^  I 


*S^.  feet. 
165 
147 
152 
140 
119 
111 
117 
52 
174 
197 
197 
397 
436  ' 
445 

471 
518 
314  I 
221  I 


Feet  per  ttec. 
3.19 
2.84 
2.72 
2.84 
2.77 
1.66 
1.74 
1.48 
3.  57 
3.67 
3.  25 
6.54 
5.83 
5.  57 
5.  39 
5.63 
4.07 
3.47 


Gage       I       DiH- 
height. »       charge. 


Feet. 
2.30 
2.00 
2.  05 
1.90 
1.50 
1.40 
1.50 
1.20 
2.55 
3.10 
3.04 
4.00 
4.00 
3.90 
4.10 
4.50 
3.30 
2.80 


Second  ft. 

526 

•118 

413 

398 

330 

184 

203 

77 

621 

723 

640 

2,596 

2,541 

2,478 

2, 540 

2, 916 

1,281 

767 


a  Qage  heights  refer  to  new  rod. 
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Mean  daily  gage  height,  in  feet,  of  Rio  Grande  near  San  Ildefonzo,  N.  Mex.,foT  1901 


1. 
2. 
3. 
4. 
6. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


30. 
81. 


Daj. 


Jan. 


3.85 
8.95 
3.85 
3.85 
3.95 
3.95 
3.85 
3.85 
3.95 
3.95 
4.05 
4.10 
4.15 
4.05 
3.90 
4.10 
4.10 
4.10 
4.10 
4.05 
3.95 
8.85 
3.95 
4.05 
3.85 
3.85 
3.80 
3.90 
3.80 


3.80 


3.90 


Feb. 


3.85  , 

3.90  ' 

3.95 

3.95 

4.10 

4.15  ! 

4.20  I 

4.20 

4.10  ' 

3.95  , 

4.05 

4.05  ' 

4.15 

4.10 

4.10 

4.10 

4.20 

4.30 

4.85 

4.35 

4.30 

4.30 

4.25 

4.35 

4.45 

4.55 

4.  GO 

4.55 

4.55 


Mar.      Apr.  I  May. 


"I 


4.60 
4.55 
4.55 
4.30 
4.35 
4.25 
4.25 
4.20 
4.15 
4.00 
3.95 
3.95 
4.00 
3.90 
3.90 
3.85 
3.85 
3.70 
8.60 
3.60 
3.70 
3.75 
3.80 
3.85 
3.80 
3.75 
3.70 
3.65 
3.60 
3.60 
3.76 


3.80 
3.76 
3.80 
3.80 
3.80 
3.70 
3.55 
8.45 
3.40 
3.40 
8.30 
8.30 
3.85 
3.70 
5.00 
5.20 
5.15 
5.10 
5.10 
5.15 
4.70 
4.95 
4.55 
4.45 
4.30 
4.80 
4.45 
4.40 
4. 45 
4.49 


4.25 

4.25 

4.06 

4.a5 

4.05 

4.00 

4.05 

4.05 

4.25 

4.35 

4.25 

4.25 

4.20 

4.15 

4.25 

4.25 

4.25 

4.25 

2.15 

2.05 

2.00 

2.05 

2.05  ' 

2.05  ' 

2.05  I 

1.95  ' 

1.85  , 

1.85 

1.80 

1.65  i 

1.65  ' 


1.55 
1.55 
1.50 
1.50 
1.45 
1.40 
1.45 
1.50 
1.40 
1.45 
1.40 
1.45 
1.55 
1.60 
1.60 
1.75 
1.95 
2.05 
1.90 
2.00 
2.15 
2.80 
2.10 
1.85 
1.70 
1.55 
2.25 
2.05 
1.65 
1.75 


July. 

1.55 
1.50 
1.45 
1.40 
1.40 
1.40 
1.80 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.20 
2.05 
1.80 
1.80 
1.80 
1.70 
1.45 
1.65 
2.60 
2.85 
5.00 
4.60 
3.80 
3.80 
8.50 
8.45 
8.75 


5.15 
5.80 
6.15 
5.40 
5.05 
5.40 
6.10 
6.45 
5.45 
4.55 
4.60 
4.25 
4.10 
4.10 
6.05 
5.95 
6.00 
7.45 
7.45 
6.45 
5.85 
5.20 
4.95 
4.95 
5.96 
6.65 
6.25 
5.55 
5.80 
4.80 
6.00 


Sept. 

5.30 
5.20 
5.15 
4.95 
5.25 
5.60 
5.75 
6.70 
5.65 
5.40 
5.25 
5.10 
5.15 
5.00 
5.00 
4.95 
4.85 
4.70  I 
4.75  , 
7.35  i 
7.10  I 
5.45 
6.10 
7.75 
7.80 
10.45 
10.70  I 
10.70 
12.10 
9.95 


Oct. 


!  Nov.     Dec. 


18.20 
6.15 
4.70 
4.15 
4.05 
3.95 
4.75 
8.25 
6.90 
5.75 
5.50 
5.60 
5.45 
5.15 
5.45 
4.75 
4.60 
4.85 
4.15 
4.00 
8.85 
S.85 
3.80 
3.66 
8.60 
8.50 
3.40  i 
8.30 
3.35  • 
3.35 
8.10 


3.05 

3.00 

2.90 

2.90 

2.80  ; 

2.80 

2.80  ! 

2.75 

2.70 

2.80 

2.80 

2.80 

2.70 

2.65 

2.70 

2.80 

2.80 

2.90  I 

2.90 

2.80 

2.80  . 

2.75  I 

2.80  I 

2.70  » 

2.70 

2.70 

2.75 

2.80 

2.80  I 

2.75 


175 
2.711 
2.710 

leC' 

2.35 
2.30 
2.35 

2.a^ 

2.  Si 
2.25 
2.20 
2.25 
2.33 
2  35 
2.25 
2,35 
2.40 
2.+J 
2.40 
2.40 
2.45 
2,4)» 
2.45 
2.85 
2,30 
2.15 
2.05 
2.15 
2,25 


Note. — Gage  heiglits  referred  to  new  gage  May  19  to  Jul 
December  31.  Gage  heights  referred  to  old  gage  January  1 
to  October  1. 


y  24  and  October  2  to 
to  May  18  and  July  25 
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RcUitig  tabU  for  Rio  Grande  near  San  IldefonsOf  N.  Mex.,JTom  Augu3<t  i,  1.90Sf  to  May 

18,  1904,  and  July  ^5  to  October  i,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

■ 

Discharge. 
Second-feet. 

!     Gage 
1  height. 

j      FrcL 

Discharge. 
Secondrfcet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.30 

190 

4.40 

485 

5.50 

1,210 

6.60 

2,640 

3.40 

210 

4.50 

520 

5.60 

1,340 

6.70 

2,770 

3.50 

230 

4.60 

560     ' 

5.70 

1,470 

6.80 

2,900 

'     3.60 

250 

4.70 

600 

5.80 

1,600 

6.90 

3, 030 

1     3.70 

275 

4,80 

645     , 

5.90 

1,730 

,     7.00 

3,160 

3.80 

300 

4.90 

695 

6.00 

1,860 

7.20 

3,420 

3.90 

325 

5.00 

755 

6.10 

1,990 

7.40 

3,680 

4.00 

355 

5.10 

825     ' 

6.20 

2,120 

7.60 

3,940 

4.10 

385 

5.20 

905 

6.30 

2,250 

7.80 

4,200 

4.20 

415 

5.30 

995  ; 

6.40 

2,380 

.    8.00 

4,460  , 

4.30 

450 

5.40 

1,095 

1 

6.50 

2,510 

' 

The  table  is  fairly  well  defined  above  4.00  feet  gage  height.  The  table  iias  been 
extended  below  4.00  feet.  The  upper  portion  of  the  curve  is  determined  by  July 
discharge  measurements  made  by  the  International  (Water)  Boundary  Commission. 
Above  gage  height  5.50  feet  the  rating  curve  is  a  tangent,  the  difference  being  130 
per  tenth.     The  table  applies  only  between  the  dates  given  above. 

Rating  table  for  Rio  Orande  near  San  JMe/onsOf  N.  Mex,,  from  May  19  to  July  24%  and 

October  2  to  December  SI,  1904. 


hegLV   ;  DlHcharge. 


Feet. 

Second-feet 

1.10 

65 

1.20 

94 

1.30 

129 

1.40 

166 

1.50 

202 

1.60 

240 

1.70 

278 

1.80 

317 

1.90 

357 

2.00 

398 

2.10 

440 

Gage 
height. 


Diai'harge. 


2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 


The  ab(»ve  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
13  discharge  measurements  made  during  1904.  It  is  based  on  rather  doubtful  meas- 
urements, the  channel  shifting  rapidly  and  is  not  well  defined.  It  applies  only  to 
observations  on  the  new  rod  between  the  dates  given  above. 
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Eidimated  monOdij  discharge  of  Rio  Grande  near  San  IMefongOy  X.  Mex.^Jtrr  1904- 

[Drainage  area,  14,050  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.  '  Minimum.  '    Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-fe<.»t  i  T»««fh  f.. 
mile. 


January  

February 

• 

March 

April 

May 

June 

July 

August 

SeptemlxT 

Octol>er 

November 

Decemlier 

The  year 


17, 
1, 


400 
560 
560 
1)05 
465 
530 
870 
745 
790 
700 
040 
759 


300 
310 
250 
190 
259 
165 
62 
385 
(WO 
1,085 
726 
419 


17,700 


62 


340 

421 

347 

459 

393 

286 

246 

1,496 

2, 493 

4,111 

831 

576 

1,000 


20,910 
24,220 
21,340 
27, 310 
24,160 
17,020 
15, 130 
91,990 
148,300 
252,800  ' 
49, 450 
35,420 


728, 000 


0.024 
.030 
.025 
.0:53 
.028 
.020 
.018 
.106 
.177 
.293 
.059 
.041 


.071 


0.  (r>^ 

.(m 
.  {xn 

.  CrJH 
.021 
.122 

.IMS 

.3.> 
.(^ 
.047 

.972 


RIO   (IRANDE   NEAR   SAN    MARCIAL,  N.  MEX. 

This  station  is  located  about  one-half  mile  south  of  San  Marcial. 
N.  Mex.,  at  the  bridge  of  the  Atchison,  Topeka  and  Santa  Fe  Railway-. 
The  original  gage  was  established  by  Arthur  P.  Davis  on  January-  2i*, 
1895.  The  observer  was  Bert  Halseth,  San  Marcial,  N.  Mex.,  who 
lives  about  one-half  mile  distant.  The  gage  was  of  hard  pine  tim- 
ber, 1)  by  5  inches  by  25  feet,  anchored  and  bolted  to  the  east  end 
of  the  second  pier  from  the  south.  It  was  inclined  and  painted  white. 
The  distance  between  tiic  footmarks  was  1.6  feet.  The  13-foot  mark 
was  level  with  the  extension  of  the  pier,  to  which  the  gage  wa.N 
anchored.  The  15-foot  mark  was  level  with  the  top  of  the  capstone 
on  which  the  bridge  truss  rests.  Measurements  were  made  from  the 
same  bridge.  On  August  8,  1889,  a  station  was  established  near  San 
Marcial,  and  a  measurement  was  made  which  gave  a  discharge  of  it* 
second-feet.  Soon  after  this  date,  however,  the  river  gage  wa> 
destroyed  and  the  localit}^  was  abandoned  until  1895. 

In  1896  the  inclined  gage  was  carried  away  and  a  wire  gage  was  put 
in  its  place.  The  wire  gage  was  attached  to  the  guard  i-ail  of  the 
bridge  in  the  south  span  on  the  lower  side.  Bench  mark  No.  1  is  the 
top  of  the  capstone  on  which  the  bridge  truss  rests,  and  is  at  an  ele- 
vation of  15. (M)  feet  above  gage  datum;  bench  mark  Ko.  2  is  the  top  of 
the  extension  of  the  pier  to  which  the  old  vertical  gage  was  fastened. 
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and  is  at  an  elevation  of  13.00  feet  above  ga^e  datiiui.  The  wire  gage 
has  ^H^en  abandoned  and  the  gage  heights  are  now  measured  with  a 
graduated  rod  from  the  deck  of  the  bridge,  but  using  the  old  gage 
(lutimi.  The  channel  is  sandy  and  shifting.  A  number  of  bridge 
piers  interfere  with  the  current  to  a  certain  extent,  but  not  with  the 
observed  gage  heights.  The3'  sometimes  affect  the  discharge  meas- 
urements. 

Since  January  1,  1901,  this  station  has  been  maintained  under  the 
charge  of  the  International  (Water)  Boundar}'  Commission. 

Discharge  irwamirements  of  Rio  Grande  near  San  Marcial,  N.  Mex.,  in  1904. 


Date. 


Hydrographer, 


January  4  « J.  R.  Nishet 

January  12  «...  | do 

.January  lO"..., do 

January  31 do . 

February  4 do 

February  K do 

February  12...' do 

Fe})ruary  17  . . . ' do 

February  21  . . .  i do 

February  25  . . . ! do 

February  21)  . .  .i do 

March  4 do 

>Iarch  7 do 

March  10 do 

March  13 do 

March  16 do 

March  19 ' do 

July  23 1 do 

July  23 1 do 

July  25 do 

July  25 G.  B.  Monk. 

July  28 J.  R.  Nisbet . 

July  31 ' do 

August  2 <io 

August  5 do 

August  7 do 

August  10 do 

August  13 ' do 

August  16 1 do 


Area  of 

section. 


Sfiuarcj'f'et. 

127 

116 

110 

124 

133 

135 

168 

163 

153 

183 

144 

149 

110 

59 

49 

39 

27 

3()7 

1,116 

140 

138 

230 

84 

210 

429 

351 

242 


Mean 

veliMMtv, 


Ft. 


83  I 

32  I 
a  River  full  of  flouting  ice. 


ptr  »ec. 
2.46 
2.57 
2.30 
2.46 
2.27 
2.32 
2.16 
2.03 
2.06 
1.91 
2.06 
2.01 
1.84 
1.56 
1.57 
1.56 
0.96 
2.  54 
2. 55 
2.  51 
2.11 
2.15 
2.15 
2.91 
3.86 
3.87 
2.69 
2.27 
1.59 


Ga^c 
height. 


Fat. 
7.8 
8.0 
8.0 
7.8 
7.8 
8.0 
7.9 

7.8 
7.8 
7.8 
7.9 
7.9 
7.4 
7.2 
6.9 
6.4 
8.75 
10.  65 
7.9 
7.8 
8.2 
7.3 
7.  85 
9.4 
9.2 
8.2 
7.2 
6.6 


DischaiKO, 

Sccond-Jeet. 

313 

298 

253 

305 

302 

313 

363 

331 

315 

350 

296 

300 

202 

92 

// 

61 

26 

932 

2,841 

352 

291 

495 

181 

612 

1,656 

1 ,  357 

651 

188 

51 
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Discharge  measurements  of  Rio  Grande  near  San  Mardalj  N.  Mex.^in  1904 — Contini 


Date. 


Hydrographer. 


Area  of 
section. 


C.  E.  Mead . 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 

do 

(;.  B.Monk 
C.  E.  Meati . 


September  23  . 
September  26  . 
September  28  . 

October  1 

Octobers 

October  7 

October  10 

October  13 

October  17 

October  21 

October  25 

October  29 

Novemlier  2  . . 
November  3  . . 
November  5  . . 

November  7 do 

November  10 do 

Noveml)er  12 do 

November  15 do 

November  17 do 

November  19 do 

November  22 do 

November  24 do 

November  26 do 

November  30 do 

December  2 *. . .  .'.do 

December  5 do 

December  8 do 

Deceml^er  11 do 

December  14 ... ' do 

Deceml:>er  17 do 

December  23 do 

December  28  « do 

December  31  « do 


Square-feet. 

153 

129 

440 

1,270 

3,  342 

840 

2,646 

3,612 

470 

404 

.11 
:W8 
268 
267 
220 
274 
242 
241 
187 
218 
216 
196 
207 
211 
241 
250 
265 
222 
228 
219 
241 
198 
167 


Mean 
velocity. 


G 
heig 


age 
Ight. 


Disehaige. 


Fi.  per  9fc. 
3.99 
3.60 


5.75 
6.S9 
.«  0 
0.48 
8.16 
6.10 
3.  41 
4.29 
3.87 
3.73 
4.64 
4,92 
3.70 
3.81 
^62 
3.60 
3.  23 
3.68 
3.28 
3.79 
3.61 
3.36 
3.10 
2.74 
3.78 
3.09 
4.44 
3.50 
2.40 
2.38 
2.08 
2.14 


f^et, 
9.5 
8.6 
10.2 
12.0 
11.75 
9.0 
12.6 
9.55 
8.7 
8.2 
8.2 
8.1 
8.1 
8.1 
8.0 
7.9 
7.9 
7.9 
7.9 
7.8 
7.9 
8.0 
.  8.0 
8.0" 
8.0 
8.0 
8.1 
8.0 
7.9 
7.8 
7.8 
7.9 
7.8 
7.7 


e>      I 


I 


Second-Jf*i. 

610 

4.Vi 

2,529 

8,7o3 

13,:^ 

2,920 

21,584 

22  048 

1  c>2 

i,t:u 

1,422 
•,1H0 

,4:?0 

•  • 

A 
872 


MS 

e 
6. 
y 

^  ■ 

7V 

5*j 

o< 

41. 

357 


« Ice  in  river. 


fA 


\'i 
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^ffean  daily  gage  height^  in  feet,  0/  Bio  Grande  near  San  Marcial,  N,  Afejr,,for  1904. 


Day. 

Jan. 

Feb. 

7.7 

7.8 

7.9 

7.8 

7.96 

8.  of 

8.(1  » 

8.0 

8.1 

8.0 

8.0 

7.9 

7.8 

7.8 

7.8 

7.8 

7.7 

7.7 

7.7 

7.7 

7.8 

7.86 

7.8 

7.85 

7.8 

7.85 

7.8 

7.8 

7.8 

Mar. 

7.9 

7.9 

7.9 

7.9 

7.9 

7.96 

7.9 

7.9 

7.8 

>iA 

7.6 

'J.  A 

Apr. 

May. 

June. 

July. 

Aug. 

7.85 
7.65 
8.35 
8.65 
9.7 
9.2 
9.15 
8.9 
8.35 
8.36 
8.25 
8.0 
7.5 
7.3 
6.85 
6.6 
6.4 
7.46 
8.45 
9.0 
•  8.1 
9.05 
9.35 
8.9 
8.8 
8.96 
9.45 
9.8 
8.8 
8.6  " 
8.45 

». 

Sept. 

8.75 

8.8 

9.0 

8.8 

8.3 

7.8 

7.35 

7.15 

6.96 

6.76 

7.95 
7.95 
9.1 
9.0 
9.35 
8.6 
9.1 
10.4 
10.6 
11.7 

1 

Oct. 

11.95 
'  13. 1 
12.7 
9.6 
8.9 
8.6 
9.1 
8.96 
11.55 
12.85 
13.75 
10.6 
9.45 
9.0 
8.9 
8.75 
8.65 
8.66 
8.55 
8.4 
8.2 
8.3 
8.25 
8.1 
8.15 
8.25 
8.1 
8.1 
8.1 
8.1 
8.25 

Nov. 

8.2 
8.1 
8.1 
8.1 
8.0 
8.0 
7.9 
7.9 
8.0 
7.9 
7.9 
7.9 
7.8 
7.8 
7.9 
7.8 
7.8 
7.8 
7.9 
8.0 
8.0 
8.0 
H.0 
8.0 
8.0 
8.0 
8.1 
8.1 
8.0 
8.0 

Dec. 

1         

7.7 

7.7 

7.7 

7.7 

7.65 

7.8 

7.7 

7.6 

7.75 

7.76 

7.86 

8.0 

7.8 

7.8 

7.9 

8.0 

7.96 

7.95 

7.96 

8.05 

8.2 

8.05 

8.0 

7.96 

•    7.9 
7.9 
7.8 
7.25 

,    7.25 
7.7 

1    7.8 

2—05- 

i 

8.0 

2      

■ 

8.0 

3         

8.0 

4    

8.0 

5          ......... 

( 

8.1 

6               

8.25 

7       

1 

8.1 

8       

8.0 

9           

8.1 

10     

t 

8.1 

11 

• 

7.9 

12 

1 

7.8 

13    \ 

7.3 
7.2 
7.1 
6.9 
6.8 

1 

7.8 

l.«*    

7.8 

15... 

16 

•  •  •  -rr-^ 

7.9 
7.9 

17 

J 

7.8 

ta     L 

6. 6     1 

7.9 

19    .^   

6.4 

(«) 

7.9 

1 

1 

7.9 

2.       '. 

1 

1 

7.85 

•>• 

(") 
8.9 
8.85 
8.1 

7.8 

I 

■ 

7.9 

• 

...»     ■  ....... 

--•- 

7.9 

25 

7.8 

26-.    

1 

8.45 
8.9 

8.2 

7.8 

r  

1 

I             1 
1 ! 

7.8 

7.8 

1 

7.45 

7.2 

7.3 

7.8 

1 

7.75 

Si^ 

....... 

t           1 

7.7 

rt 

'          : 

i           lEK  13 

a  No  flow  from  March  19  to  July  'j 
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Mean  daily  diacJiarge,  in  second-feet ,  of  Rio  Grande  nexir  San  Man^d,  N.  Jfe.r.,  for  ltX)4' 


Day. 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

300 
300 

300 ; 

<?300 
270 
310 
290 
270 
280 
280 
290 

<-300 
260 
280  ' 
250 

<-250  ' 
250 
260  '- 
270 
310 
370  ' 
315 
300 
290 
280 
2S0 
'260 
115  I 
115 
270 

*'305 


Feb.  Mar. 


Apr.«  May.« 


270 
:)00 
330 

<-300 
310 
315 
315 

<'316 
360 
355 
375 

C365 
350 
350 
350 
350 

c330 
320 
310 
300 

'•315 
335 
335 
355 

^350 
350 
320 
3a5 

<-295 


330 

320 

310 

<?300 

265 

245 

r200 

200 

180 

C90 

110 

95 

c85 

75 

70 

''60 

55 

40 

<-26 


June.« 


July.fr    Aug.     Sept.  i    Oct.      Nov 


220 


r  1,070 


<^,110 

1,360 

cl,320 

1,150 

760 

c760 

680 

560 

'•330 

240 

110 

c50 

20 

310 

830 

1,220 

600 

1,280 

1,580 


1,020  ;  1,150 
(•490  !  1,080 

680     1,180 

990 
cSOO 

230 

150 
<-180 


950 


'•450         970 

950     1.050 

1,150         630 


630 

380 

200 

140 

80 

40 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

300 

800 

c530 

510 

580 

<'450 

1,730         950 

2,260   '•3,030 

1,080     3.280 

870     7,550 

830 


<*,550 

18,400 

,«?19,070 

5,000 

3,200 

2,600 

'•3,000 
2,880 

12,000 
'IM.OOO 

38,000 

24,800 
<-21, 750 

15.900 

11,100 
6,250 

(•l.SSO 
1,710 
1,770 
1,780 

'•1.780 
1,760 
1,6-20 
1,390 

(•1,370 
1,430 
1.240 
1,200 

1,120 
1,230 


1,330 

<^1,430 

1,330 

1,230 

(•990 

990 

'•840 

890 

I  1.04O 

930 

••870 

740 

710 

0  780 
690 

'?6» 
690 

••720 
820 
82U 

(•frio 

770 

(•710 

700 

'•700 

790 

780 

660 

(•650 


660 

«-oeo 
6a) 

1.130 

^5 

'-833 

1,010 

1.100 

C990 

?<f^rJ 

H40 

c800 

810 

720 

«*52r> 

ft» 

61U 

601) 

.=*nO 

»"57n 
5<v> 
4rv> 
440 
4-25 

<-410 
410 
33*> 

••3rft 


"  No  flow  during  this  month, 
ft  No  flow  previous  to  tlie  22d. 


'•  Meter  measurement8. 
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Edimated  jnonthlif  discharge  of  Rio  (irande  near  San  Marc'ml,  N.  Mex.^ftjr  1904- 


Month. 


DlschaiKe  In  seoond-feet. 


Maximum.     Minimum 


January  . 
February 
March  . . . 

April 

May 


June 

July 

AujTUSt 

September 
October . . . 
November. 
December . 


The  year. 


370 

375 

330 

0 

0 

0 

1,070 

2,260 

7,550 

33,000 

1,430 

1, 130 


Mean. 


115 

270 

0 

0 

0 

0 

0 

20 

0 

1,120 

650 

355 


274 

329 

99 

0 

0 

0 

171 

910 

752 

7,534 

870 

679 


Total  in 
acre-feet. 


16, 840 

18,902 

6,060 

0 

0 

0 

10, 532 

55, 974 

44,727 

463,240 

51,  769 

41,  752 


709,796 


HIO   GRANDE   NEAR   EL   PASO,  TEX. 

Thi8  station  was  lot^ted  at  the  pumping  house  of  the  smelter  com- 
pany, 3  miles  north  of  El  Paso,  Tex.  The  bed  of  the  stream  here  is 
composed  of  mud,  constantly  shifting  and  changing.  May  1,  1897, 
the  station  was  placed  under  the  charge  of  W.  W.  Follett,  consulting 
engineer,  International  (Water)  Boundary  Commission,  and  b}'  him 
removed  1  mile  farther  up  the  river,  to  Courchesne's  limekiln.  The 
river  heights  were  measured  at  the  masonry  pump  foundation  pier, 
150  feet  above  the  kiln.  The  top  of  the  downstream  chisel  draft  on 
this  pier  was  avssumed  to  be  at  a  gage  height  of  16.00  feet,  and  the  dis- 
tance of  the  surface  of  the  water  below  it  was  measured  with  a  care- 
fully graduated  rod.  This  pier  was  torn  down  in  October,  1902,  and 
an  inclined  wooden  gage  established  some  60  feet  upstream.  This  is  a 
2  by  4  inch  timber  bolted  to  IJ-inch  steel  bars  set  with  cement  in  holes 
drilled  in  solid  rock.  The  graduations  are  notches  cut  in  the  scant- 
ling. The  bench  mark  is  a  i-inch  iron  bolt  set  in  solid  rock  at  the 
head  of  the  gage.  Its  elevation  is  13.00  feet  above  the  zero  of  the 
gage.  The  left  bank  of  the  river  is  formed  by  the  loose  ro<*.k  fill  of 
the  Atchison,  Topeka  and  Santa  Fe  Railway  embankment,  and  will 
not  overflow.  The  right  bank,  however,  is  not  so  good,  being  made 
ground  and  subject  to  overflow.  The  bottom  of  the  river  here  has 
also  proved  unstable,  scouring  on  a  rise  and  filling  on  a  falling  river. 
It  is  probably  the  best  site  for  a  station  in  the  vicinity  of  El  Paso, 
however,  as  the  entire  river  bed  is  constantly  shifting  for  many  miles 
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above  and  below.  On  account  of  this  shifting  character  of  the  stream, 
the  only  accurate  method  of  estimating  the  daily  discharges  is  by 
taking  a  large  number  of  measurements. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  International  (Water)  Boundary  Conmiission. 

Discharge  measurements  of  Rio  Grande  near  El  Paso^  Tea?.,  in  1904^ 


Date. 


Hydrographer. 


Area  of     I      Mean 
sectioD.      !    velocity. 


August  10 

August  12 

August  14 do 

August  16 ; do 

....do 
....do 
....do 


T.  M.  Courchesne 
-...do 


August  18 

August  20 

August  25 

August  27 do 

August  30 do 

September  3 do 

S€pteml)er  12 do 

September  15 do 

September  17 do 

September  24 do 

September  26 do 

September  28  . .  ^ do 

September  30 do 

October  3 do 

October  5 do 

October  6 do 

October  10 do 


October  12.. 
Noveml)er  7 


do 
do 


November  11 do 

I 

November  12 do 

November  14 do 

November  17 do 

I 

November  21 do    

November  24 do 

November  30 do 

December  3 Valmore  Courchesne 

December  6 do 


December  9.. 
December  12. 


..do 

..do 

oToo  large;  not  used  in 


Square/eet. 

221 

175 

137 

89 

35 

18 

59 

172 

136 

135 

35 

174 

44 

46 

44 

137 

199 

1,478 

1,630 

1,725 

2,272 

2,289 

398 

381 

384 

348 

320 

248 

254 

300 

303 

393 

402 

377 
computing 


Feetper  «ec 
2.62 


1.78 
1.57 
1.26 
.97 
.83 
1.25 
1.75 
1.48 
1.51 
1.06 
1.68 
1.0" 
1.04 
1.09 
1.53 
2.15 
3.77 
4.27 
4.62 
5.01 
5.25 
2.49 
2.03 
2.35 
2.24 
2.31 
2.23 
2.29 
1.97 
2.05 
2.56 
2.28 

2.22 
daily  discharge 


FeeL 
5.8 
5.2 
4.9 
4.4 

\fm  9 

3.6 
4.2 
5.4 
5.0 
5.2 
4.2 
5.5 
4.4 
4.4 
4.4 
5.2 
5.9 
10.95 
12.2 
12.7 
13.3 
13.4 
7.4 
7.0 
7.0 
7.0 
6.9 
6.6 
6.7 
6.8 
6.8 
7.65 
7.5 
7.2 


Discluuge. 


Seamd-feeL 

579 

311 

215 

112 

34 

15 

74 

301 

201 

2(M 

37 

293 

47 

48 

48 

210 

428 

5, 577 

6,965 

7,969 

11,372 

12, 010 

990 

774 

«901 

77X 

rj9 

5W 
582 
590 
P22 
1,008 
918 
837 
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Discharge  meamremenJls  of  Rio  Grande  near  El  Pato,  Tex.,  in  1904 — Continued. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gaxe 
height. 

Discharge. 

December  15... 
December  18. . . 

Valmore  CourcheRne  . 
do 

Square  JeeL 
301 
242 
253 
250 
243 
242 

Futpertec. 
2.06 
1.94 
1.93 
.1.96 
1.72 
1.79 

Feet. 
6.8 
6.6 
6.6 
6.5 
6.4 
6.4 

Second-feet. 
620 
469 

December  21 

do 

489 

December  24. . . 

do 

491 

December  28 

do 

417 

December  31 

do 

432 

Mean  daily  gage  heighty  xnfeety  of  Rio  Grande  near  El  Paso,  Tex.,  for  1904. 


Day. 

Jan. 

4.1 

4.1 

4.1 

3.96 

8.75 

3.6 

3.6 

8.6 

3.5 

8.4 

8.4 

8.4 

3.4 

8.4 

8.4 

8.4 

3.4 

8.4 

3.4 

3.4 

3.4 

8.4 

3.4 

3.4 

3.4 

3.4 

3.5 

3.6 

3.6 

3.6 

3.6 

Feb. 

Mar.a 

Apr.  a 

May.a 

June,  a 

July,  a 

Aug.  a 

Sept. 

6.66 

6.35 

5.2 

5.35 

6.7 

6.1 

5.55 

4.9 

4.8 

4.7 

4.35 

4.2 

4.2 

5.3 

6.25 

4.5 

4.35 

4.06 

3.9 

3.7 

3.6 

3.6 

4.3 

4.6 

4.4 

4.4 

4.7 

5.35 

5.8 

6.05 

Oct. 

7.45 
9.56 
10.8 
11.55 
12.1 
12.76 
11.5 
11.1 
12.56 
13.3 
13.15 
18,4 
13.6 
13.9 
13.95 
11.36 
10.  .S5 
9.»> 
9.66 
9.25 
9.a'S 
8.8 
8.66 
8.5 
8.65 
8.35 
8.15 
8.0 
8.0 
8.0 
7.9 

Nov. 

7.9 

7.8 

7.65 

7.6 

7.45 

7.4 

7.4 

7.3 

7.2 

7.1 

7.0 

7.0 

7.0 

7.0 

6.95 

6.9 

6.9 

6.95 

6.9 

6.8 

6.65 

6.6 

6.65 

6.7 

6.8 

6.9 

6.9 

6.9 

6.9 

6.8 

Dec. 

1 

8.6 

1 

6.8 

2 

3.6 
3.6 

1 

i 

6.8 

3 

1 
1 

1 

6.8 

4 

3.6 

I 

6.8 

6 

3.66 

3.5 

8.4 

8.4 

8.4 

3.4 

3.4 

8.4 

3.4 

3.4 

8.4 

3.4 

3.4 

3.4 

3.4 

3.4 

8.4 

3.4 

8.4 

8.4 

3.4 

3.4 

3.4 

3.4 

8.4 

1 

6.8 

6 

1 

7.45 

7 

t 

7.6 

8 

i 

(«) 
4.35 

6.6 

6.4 

6.35 

5.15 

4.85 

4.65 

4.35 

4.1 

3.85 

3.65 

3.65 

7.6 

9 

1 

7.55 

10 

7.5 

11 

7.3 

12 

7.2 

18 



1 

7.0 

14 

7.0 

15 

••••■•• 

6.8 

16 

6.7 

17 

6.65 

18 

6.6 

19 

6.6 

20 

6.6 

21 

3.4 

6.6 

22 

3.26 

3.2 

3.6 

4.3 

4.8 

6.35 

6.6 

23 

6.5 

24 

6.5 

25 

6.5 

26 

6.5 

27 

6.55 

28 

5.0 

64 

29 

m 

5.0 

6.55 

30 

6.1 
5.35 

6.55 

81 

1 
.......1....... 

1 

6.4 

1 

1 

a  No  flow  March  1  to  August  8. 
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Mean  dailif  discharge,  in  second-feet,  of  Rio  Grande  near  El  PasOj  Tex, ,  for  1904, 


Day. 

Jan. 

1 

75 

75 

70 

45 

15 

15 

15 

16 

10 

5 

5 

5 

5 

5 

5 

5 

5 

2 

3 

4 

r> 

C 

7 

8 

9 

10 

11 

12 

13 

H 

16 

16 

17 

18 

5 

19 

5 
5 
5 
5 
5 

20 

21 

22 

23 

24 

5 

25 

f) 
5 
10 
15 
15 
15 
15 

26 

27 

28 

29 

30 

31 

Feb. 


15 

15 

15 

15 

10 

10 

5 

5 

5 

5 

5 

5 

5 

5 

5 


5 


5 
5 
5 


5 


5 
5 
5. 


5 


5 
5 
5 
5 
5 


Mar.d :  Apr.« 


May.a 


June.n 


July.a 


Aug. 


105 

6480 

390 

ft  370 

290 

6205 

165 

bl05 

65 

ftSO 

20 

fcl6 

10 

5 

5 

15 

690 

170 

6285 

200 

200 

6225 

285 


Sept. 

380 

280 

6205 

280 

455 

655 

380 

140 

120 

100 

55 

636 

35 

245 

6230 

65 

645 

30 

25 

16 

10 

10 

40 

680 

60 

6n0 

110 

6280 

500 

6620 


Oct. 


Nov.      IHX 


1,790 

1.490 

600 

1,040 

1,390 

610 

6  5,410 

1.240 

6620 

6.230 

1,190 

63) 

66,850 

1,040 

&iO 

68,170 

990 

i>8»0 

6.180 

6990 

»*> 

5,740 

920 

9tt) 

7,670 

860 

fc  Jtii. 

611,870 

810 

930 

10,650 

6770 

8T0 

612,010 

770 

fcMt» 

13,800 

780 

730 

16,200 

6  780 

730 

17,100 

760 

6620 

9,300 

740 

650 

6,300 

6  740 

510 

5,050 

740 

ft  470 

4,300 

700 

475 

3,550 

640 

■4.*« 

3,150 

6  570 

6  49U 

2.700 

550 

6i« 

2.460 

570 

4M» 

2,250 

6580 

«»49l» 

2,460 

620 

4^c> 

2,040 

660 

470 

1.800 

650 

475 

1,620 

640 

*415 

1,620 

690 

475 

1,620 

6590 

4.^0 

1,500 

6430 

a  No  flow. 


6  Meter  meaflurement. 
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Ejftimated  mo-nitdy  (Uncharge  of  Rio  Grande  near  El  Paso,  Tex,,  for  1904. 


Month. 


January.. 
Fehniarv 
March  . . . 

April 

May 

Jane 


Dlschan^e  in  oecond-feet. 


Maximum.     Minimum. 


Mean. 


July 

August  ... 
September 
October... 
November 
Detiemljer . 


75 

15 

0 

0 

0 

0 

0 

480 

655 

17,100 

1,490 

980 


The  year 17,100 


5 
5 
0 
0 
0 
0 
0 

0, 

10  I 

1,500 
550  , 
415 

0  ' 


16 

i 
0 

0 

0 

0 

0 

120 

184 

5, 960 

813 

621 


Total  in 
acre-feet. 


972 

387 

0 

0 

0 

0 

0 

7,398 

10, 959 

366,486 

48,  397 

38,182 


643  I  •  472,  781 


RIO   GRANDE   ABOVE   PRESIDIO,  TEX. 

This  station  was  established  April  4,  1900,  by  the  International 
(Water)'  Boundary  Commission.  It  is  7  miles  above  Presidio  and 
above  the  mouth  of  Conchos  River,  one  of  the  principal  tributaries  of 
the  Rio  Grande,  and  is  about  200  miles  below  El  Paso.  Its  location 
is  far  enough  above  the  mouth  of  Conchos  River  to  be  free  from  the 
effects  of  backwater  from  that  stream. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  International  (Water)  Boundary  Commission. 
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DiscJuirge  ineatnirements  of  Rio  Grande  above  Presidio^  Tex.^  in  1904. 


Date. 


June  19 
June  24 

June  27 do 

June  30 do 

September  5 do 

September  7 do 

Octobers do 

October  10 do 

October  12 do 

October  14 do 

October  18 do 

October  20 do 

October  22 ' do 


Hydrographer. 


Jas.  p.  Hague. 
..'..do 


October  25 do 

October  26 do 

October  28 do 

November  1 do 

November  3 do 

November  6 do 


November  9 do 

November  11 do 

November  14 do 

November  16 do 

November  18 do 

November  21 do 

November  23 do 

Novemlwr  26  ..■ do 

November  29  .J do 

Decemljer  2 do 

December  5 do 

December  7 do 

December  9 ' do 

December  12... do 

December  15. . . ' do 

December  18 do 

December  21 do 

December  24 do 

December  27 do 

Deceml)er  29 do 

De<*eml)er  31 do 


Area  of 
section. 


Sqttarefeet. 
183 

29 
473 

49 
420 
232 
341 
606 
549 
603 
693 
632 
619 
500 
487 
452 
411 
382 
335 
269 
257 
251 
241 
203 
196 
187 
172 
160 
164 
191 
191 
174 
172 
149 
171 
207 
190 
184 
180 
176 


Mean 
velocity, 


Feet  per  9ec. 
1.43 
0.31 
3.90 
0.41 
3.84 
3.35 
3.53 
4.28 
4.47 
5.01 
5.21 
5.27 
5.25 
4.71 
4.60 
4.45 
3.82 
3.87 
3.76 
3.21 
3.19 
2.80 
2.79 
3.16 
3.10 
2.91 
2.96 
2.77 
2.59 
2.72 
2.84 
2.65 
2.70 
2.53 
2.6S) 
2.98 
2.35 
2.16 
2.14 
2.10 


Ga^e 
height. 


Feet. 
2.6 
1.5 
6.75 
1.8 
6.1 
4.6 
5.2 
7.3 
7.6 
7.65 
8.2 
8.0 
8.2 
7.5 
7.3 
7.0 
6.1 
5.9 
5.7 
4.9 
4.6 
4.3 
4.2 
4.0 
3.9 
3.8 
3.6 
3.5 
3.5 
3.7 
3.g 
3.6 
3.6 
3.5 
3.6 
3.9 
3.8 
3.8 
3.8 
3.75 


Discharge. 

Seeond-ftft. 

261 

9 

1,845 

20 

1,614 

778 

1,205 

2,166 

a2,4.S4 

a  3, 024 

«  3, 610 

«3,331 

03,  251 

2,357 

2,242 

2, 012 

1,570 

1,478 

1,258 

8&I 

821 

7(M 

672 

641 

607 

545 

509 

443 

424 

520 

«>43 

461 

464 

377 

45:? 

616 

446 

398 

386 

369 


(I  Measurement  in  channel  only;  1  (.tt  tin  overflowed. 
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Mean  daily  gage  height,  in  feet,  -of  Jiio  Grande  above  Pretidio,  Tex.  ^  for  1904- 


Day. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
•20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
•29. 
30. 
31. 


Jan.n 


Feb.« 


Mar.n 


Apr.« 


May." 


June. 

(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 

(«) 
2.9 

1.7 

1.95 

(«) 
5.15 
.75 

(«) 
7.25 

6.55 

2.6 

2.5 

1.75 


July. 

Aug. 

Sept. 

Oct. 

Nov. 
6.15 

Dec. 

8.5 

(«) 

(«) 

(«) 

(«) 

6.0 

8.5 

(«) 

(«) 

(«) 

(«) 

5.9 

3.5 

(«) 

(«) 

2.25 

(-) 

5.45 

3.8 

(«) 

(«) 

8.75 

(") 

7.85 

3.75 

(«) 

(«) 

7.25 

(«) 

6.0 

3.8 

(«) 

(«) 

6.2 

2.7 

5.2 

3.8 

(") 

(«) 

4.9 

5.45 

5.1 

3.7 

(") 

(«) 

4.15 

6.4 

4.95 

3.65 

(") 

(«) 

3.5 

7.15 

4.8 

8.6 

(«) 

(«) 

2.95 

7.55 

4.65 

3.6 

(«)  • 

(«) 

2.55 

7.65 

4.5 

3.6 

(«) 

(-) 

2.2 

7.7 

4.4 

3.6 

(«) 

(«) 

2.2 

7.65 

4.3 

3.6 

(«) 

(«) 

2.4 

7.6 

4.3 

8.5 

(«) 

(«) 

1.5 

7.9 

4.2 

3.5 

(«) 

(«) 

.85 

8.25 

4.1 

3.45 

(«) 

(«) 

2.25 

8.2 

4.0 

3.6 

(«) 

(«) 

2.65 

8.2 

4.0 

3.96 

(«) 

(«) 

2.6 

8.0 

4.0 

8.95 

(«) 

(«) 

4.05 

8.0 

3.9 

3.9 

(«) 

(«) 

2.55 

8.2 

3.9 

4.1 

(«) 

(«) 

2.5 

7.95 

3.8 

4.0 

1.7 

(«) 

2.05 

7.65 

3.8 

3.95 

.9 

1.2 

1.0 

7.6 

3.7 

3.9 

(«) 

(«) 

2.25 

7.3 

8.6 

8.55 

(«) 

(«) 

1.95 

7.3 

3.6 

3.7 

(«) 

(") 

.5 

7.0 

3.6 

3.75 

(«) 

(«) 

(«) 

6.65 

3.5 

3.8 

(«) 

(«) 

(«) 

7.65 

3.5 

3.8 

(«) 

(«) 



7.3 

3.76 

c  No  flow. 
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Mean  daily  discliarge^  in  second-feet,  of  Rio  Orande  above  Presidio^  Tex.,  for  1904. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan  .a 


Feb.«« 


Mar.a 


Apr."   May."   June.    July. 


Aug      Sept 


(°) 

(«) 

(«) 

(«) 

(«) 

(°) 

(«) 

(«) 

(«) 

(«) 

(°) 

(«) 

(«) 

(«) 

(«) 

(«) 

(") 

(«) 
''340 

20 

40 

(«) 
1,180 

ft5 

(«) 

2,100 

bl,760 

260 

230 

ft  20 


(") 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 


(«) 
(«) 
(") 
(«) 
(«) 
(°) 
(«) 
(") 
(") 

(«) 
(«) 
(«) 


(«) 
(«) 
(«) 

85 

ft  525 

2,140 

ftl.GGO 

930 

6-15 

450 

285 

165 


(°) 

(«) 

(«) 

(") 

(«) 

(") 

(«) 

(«) 

(«) 

(«) 

(") 

(") 

(") 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

40 

(«) 

10 

20 

(«) 

(") 

(°) 

(«) 

(") 

(«) 

(«) 

(«) 

(") 

(°) 

(«) 

(«) 

75 


75 

125 

10 

10 

85 

195 

180 

615 

165 

150 

45 

10 

85 

35 

5 

(") 

(«) 


(Xt. 

C) 

(«) 
(«) 
(«) 
(") 
l«) 

310 
ftl.SlO 

1,750 
ft2.090 

2,600 
ft3,540 

4,200 
ft4.000 

3,630 

6,180 

9,360 
ft8,910 

8,910 
ft7,000 

7,000 
ft8,550 

6,350 

3,540 
ft2,410 
ft2,2IO 

2,240 
ft2,010 
I  1,800 
i  3,540 
!  2.010 


Nov.  ;  l)et\ 


ftl,590 
1.520 
ftl.480 
1,260 
2,7SU 
ftl,53ll 
1,010 

«>5 
ftS90 

850 
ft830 

7«i0 

740 
ft  706 

7ai 
ft  670 

655 
ft640 

640 

640 
ft  605 

6or> 

ft  545 
545 
530 

ft  510 
5U0 
490 

ft  445 
445 


4;5ft 

ft4J5 
4-J5 
5.10 

ft.i35 
.V* 

ft5l.=» 
.VIO 

A(Si 

465 

ft  465 

450 

^ao 

6  375 
5>5 
370 

'•456 
1^40 
f'.40 

ftt.15 
675 

ft?ia) 

4M) 
2M 

ft;W) 
365 

ft3s5 
3m5 

ft  370 


a  No  flow. 


ft  Meter  measurements. 
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EnAimaied  monthly  dincharge  of  Rio  Grande  al}Ove  Prendio,  Te.i\f  for  UH)4. 


Month. 


January  «  . 
Febniary  « 
March  « . . . 

April « 

May« 

June 

Julv 


August 

September 
October . . . 
November. 
I)e<'ember . 


The  vear 


Di»chai 
Maximum. 

"ge  In  second 
Minimum. 

•ft>et. 
Mean. 

0 

Total  in 
acre-feet. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,100 

0 

198 

11,812 

40 

0 

9 

100 

20 

0 

1 

40 

2,140 

0 

292 

17,355 

9,360 

0 

3,  403 

209,  216 

2,780 

446 

870 

51,769 

675 

290 

471 

28,969 

9,360 

0 

436 

319,  261 

a  No  flow. 

RIO   ORANDE   BKIX)W    PRE8IDIO,  TEX. 

This  station  was  established  April  8,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  6  miles  below  Presidio;  also 
below  the  mouth  of  Conchos  River  and  about  215  miles  below  El 
Paso.  It  is  at  the  western  end  of  the  canyon  section  of  the  Rio 
Grande.  The  discharge  at  this  station,  minus  the  discharge  at  the 
station  above  Presidio,  Tex.,  gives  the  discharge  of  the  Conchos, 
except  at  mre  intervals,  when  some  rain  water  enters  the  Rio  Grande 
from  the  north. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  International  (Water)  Ifeundary  Commission. 

Disi'hargf  uieaMiremeiiln  of  Rio  Onmde  below  PirxidiOy  Tex.y  in  1904. 


Date. 


Hydrographer. 


.Tanuarv  19 

January  22 

January  25 do 

January  28 ' do 

January  30 , do 

February  2 , do 

February  5 i do 


Jaa.  P.  Ila^ue. 
....do 


Area  of 
se<'tion. 

Mean 
velocity. 

Gage 
height,      ( 

1 

Discharge. 

quarefret. 

Ffet  per  see. 

Ft'tt. 

Stcrnut-feet. 

ia5 

0.89 

4.5 

165 

ia5 

.88 

4.5 

163 

195 

.89 

4.5 

174 

181 

.89 

4.5 

161 

179 

.86 

4.5 

154 

165 

.76 

4.4 

125 

161 

.75 

4.4 

120 
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Discharge  meamiremetiis  of  Rio  Grande  below  PresidiOf  Tex.,  in  1904 — CJontinued. 


Date. 


Februarys.. 
February  11. 
February  14. 
February  IB. 
February  22, 
February  26. 
February  29. 
March  2  . . . . 

March  5 

March  8 

March  12... 
March  16  . . . 
March  20  . . . 
March  23... 
March  26  . . . 
March  28... 
March  31 ... 

April  3 

April  7 

April  10 ... . 


Apr 
Apr 
Apr 
Apr 
Apr 
Apr 


1  13 
116 
1  19 
122 
125 
129 


May  3. 

May  7. 


Hydrographer. 


Jas.  p.  Hague. 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
do 
.do 
do 
do 
do 
do 
do 
do 
.do 
do 
do 


Mav  11 do 


do 


May  14 ., 

May  19 ! do 

Mav  21 ! do 

May  25 ' do 

May  27 do 

May  30 ' do 

Junel do 

June  4 do 

June  7 do 

June  9 do 

June  11 do 


Area  of 
nection. 


Square  feel. 

156 

156 

157 

152 

150 

.138 

130 

130 

118 

111 

100 

99 

93 

94 

71 

70 

63 

76 

71 

65 

52 

52 

54 

47 

45 

44 

39 

34 

34 

23 

117 

80 

242 

174 

116 

164 

245 

168 

386 

499 


Mean, 
velocity. 


Feet  per  »tc. 

0.75 
.74 
.74 
.79 
.84 
.82 
.82 
.79 
.73 
.96 
.83 
.83 
.78 
.81 
.72 
.'71 
.70 
.53 
.55 
.48 
.38 
.38 
.35 
.38 
.31 
.30 
.15 
.15 
.15 
.13 

1.03 
.80 
.99 
.79 

1.03 
.79 
.98 
.82 
.39 

1.03 


Gage 
height. 


Feel. 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.2 
4.15 
4.1 
4.1 
3.9 
3.9 
3.85 
3.8 
3.8 
3.7 
.3.6 
3.6 
3.6 
3.6 
3.5 
3.5 
3.4 
3.4 
3.4 
3.3 
4.3 
4.0 
4.8 
4.5 
4.3 
4.5 
4.8 
4.5 
5.6 
7.05 


Discharge. 


Seeomd-feet. 
117 
114 
116 
120 
126 
113 
106 
lai 

107 

83 

82 

73 

76 

51 

50 

44 

40 

39 

31 

20 

20 

19 

18 

14 

13 

6 

5 

5 

3 

120 

04 

239 

138 

120 

130 

241 

137 

152 

512 


TAYLOR 
HOYT, 


AND  1 
J 
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Discharge  meamremenU  of  Rio  Grande  below  Presidio^  Tex.,  in  1904 — Continued. 


Date. 


Hydrographer. 


Jas.  P. 
do 


June  14 

June  16 

June  18 

June  20 

June  23 

June  26 

June  29 

July  2 

July  6 

July  8 

July  10 

July  13 

July  16 

July  19 

July  22 

July  25 

July  28 

July  31 

AuKUfltS 

August  6 

August  9 

August  12 do 

....do 
..-.do 
....do 
....do 
....do 
....do 
....do 
....do 

do 

....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 


Hague. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 


August  15  . . . 
August  18  . . . 
August  21  . . . 
August  24  . . . 
August  27  . . . 
August  30  . . . 
September  3 . 
September  6 . 
November  2  . 
November  5  . 
November  7  . 
November  10 
November  12 
November  15 
November  17 
November  20 
November  22 
November  25 
November  28 


Area  of 
section. 


Square/eeL 

268 

236 

147 

800 

851 

1,755 

287 

339 

159 

184 

189 

351 

938 

938 

563 

557 

540 

659 

467 

460 

295 

210 

298 

288 

629 

969 

832 

622 

593 

2,179 

1,623 

1,592 

1,340 

1,346 

1,262 

1,145 

1,141 

1,120 

1,072 

1.092 

1,061 


Mean 
velocity. 


FM  per  tec. 
1.16 
1.18 
1.24 
2.12 
2.23 
2.70 
1.34 
1.30 
1.38 
1.30 
1.30 
1.62 
1.64 
1.68 
1.63 
1.62 
1.62 
1.74 
1.76 
1.76 
1.49 
1.51 
1.47 
1.42 
1.59 
2.22 
1.94 
1.60 
1.57 
4.56 
3.28 
3.10 
2.25 
2.28 
2.06 
2.02 
1.98 
1.58 
1.63 
1.59 
1.52 


hel^t.      I  Discharge. 


Feet. 
6.3 
6.1 
5.85 
7.85 
8.1 

11.1 
6.5 
6.5 
5.4 
5.5 
5.5 
6.3 
8.7 
8.7 
7.4 
7.35 
7.3 
7.6 
7.0 
7.0 
6.15 
5.8 
6.2 
6.15 
7.5 
8.95 
8.1 
7.5 
7.3 

11.95 
9.0 
8.9 
8.4 
8.35 
7.9 
7.7 
7.65 
7.4 
7.3 
7.3 
7.2 


Second-feet. 

311 

278 

182 

1,696 

1,900 

4,  737 

385 

441 

220 

239 

245 

567 

1,537 

1,573 

917 

903 

875 

1, 149 

821 

808 

439 

317 

438 

409 

1,003 

2,156 

1,614 

997 

933 

9,936 

5,319 

4,936 

3, 016 

3, 070 

2,602 

2,316 

2,260 

1,765 

1,745 

1,740 

1,615 
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Discharye  ine(Ufurements  of  Rio  Grande  below  PtesidiOf  Tejr.^  in  1904 — Contin«e<l. 


Date. 


Hydrographer. 


Area  of 
section. 


Mean 
velocity. 


Gage 
height. 


Decern  l)er  1 


Jas.  P.  Hague. 


December  3 ; do 

December  6 do 

December  8 do 

December  10 do 

December  18 do 

December  16 do 


December  19 do 

December  22. do 

December  26 do 

December  28 do 

December  30 .do 


Square/eet. 

1,045 

1,033 

1,008 

966 

964 

972 

930 

876 

855 

847 

854 

825 


Feel  per  sec. 
1.57 
1.51 
3.27 
3.10 
3.21 
3.16 
3.19 
2.90 
2.81 
1.70 
1.74 
1.65 


Fed, 
7.1 
7.1 
8.1 
7.9 
8.0 
7.95 
7.9 
7.55 
7.45 
7.05 
7.1 
7.0 


Difichanrc. 
Seeond/rrt, 

i,6;c 

l,5oS 
3,301 
2,995 

3,068 
2,96:i 
2,542 
2,399 
1,441 
1,484 
1,361 


^f^'an  daily  gage  height,  in  feet,  of  Rio  Grande  below  Presidio,  Tex.,  for  1904- 


Day. 


1. 

2 

3. 

4. 

h. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
•23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
'4.5 
4.5 
4.5 
4.5 
4.5 
4. 5 


1 
Feb.     Mar. 


4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4. 15 

4. 15 

4.15 

4.15 

4.15 

4.1 

4.1 

4.1 

4.a5 

3.95 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

8.85 


Apr. 
3.85 

May. 
3.5 

June. 
4.65 

July. 
6.5 

Aug. 

Sept. 
7.36 

Oct. 

Nor. 
9.2 

Dec. 

7.46 

9.7 

7.1 

3.85 

3.5 

5.35 

6.45 

7.25 

7.26 

9.25 

9.0 

7.1 

3.8 

8.45 

5.15 

6.25 

7.05 

7.15 

8.6 

8.7 

7.1 

3.8 

8.4 

4.9 

6.2 

7.0 

7.6 

8.65 

8.4 

7.*v> 

3.8 

3.4 

4.8 

5.9 

7.0 

7.45 

8.75 

8.75 

8. 35 

1    3.8 

3.4 

4.55 

5.5 

7.0 

12.05 

8.65 

8.6 

8.15 

3.8 

3.4 

4.46 

5.4 

6.8 

16.35 

8.8 

8.45 

8.or> 

3.8 

3.4 

6.6 

5.55 

6.4 

16.3 

9.65 

8.8 

7.95 

3.8 

3.4 

7.9 

5.45 

6.1 

20.8 

9.75 

8  2 

7.9 

3.7 

3.4 

10.2 

5.45 

6.0 

24.0 

9.6 

8.3 

»  0 

3.7 

3.4 

6.8 

5.8 

6.95 

26.35 

10.0 

8.15 

8„0 

3.6 

3.4 

6.65 

5.35 

5.8 

23.35 

11.1 

7.96 

8.0 

3.6 

3.4 

6.85 

5.9 

5.8 

18.  a5 

12.2 

7.9 

7.95 

3.6 

3.4 

6.45 

5.95 

6.15 

14.2 

12.3 

7.85 

7.9 

3.6 

3.9 

6.4 

8.05 

6.15 

12.75 

12.6 

7.75 

7.9 

3.6 

4.3 

6.15 

9.0 

6.2 

12.05 

12. 75 

7.7 

7.9 

3.6 

4.15 

5.95 

8.7 

6.15 

11.0 

12.65 

7.65 

7.« 

3.6 

3.9 

5.85 

7.65 

6.55 

11.2 

12.4 

7.56 

3.6 

4.65 

8.1 

9.0 

6.9 

11.75 

12.0 

7.45 

:.'x> 

3.6 

4.3 

9.1 

7.4 

7.5 

12.0 

11.45 

7.4 

7.6 

3.6 

4.0 

6.4 

7.55 

7.65 

11.0 

.  11.05 

7.4 

7.5 

3.6 

4.0 

6.25 

7.45 

7.7 

9.95 

10.6 

7.S 

7.4:. 

3.6 

4.1 

7.4 

7.7 

7.65 

10.3 

10.35 

7.3 

7.4 

3.5 

5.5 

6.6 

7.35 

8.95 

9.95 

9.85 

7.3 

7.*^ 

3.5 

5.0 

6.6 

7.35 

9.0 

9.66 

9.45 

7.3 

7.2 

3.5 

4.8 

11.3 

7.3 

8.7 

9.45 

9.25 

7.3 

7.(P 

3.5 

4.55 

10.ft5 

7.3 

8.25 

9.4 

9.05 

7.2 

7.1 

3.5 

4.55 

7.85 

7.3 

7.95 

9.6 

9.6 

7.2 

7.1 

3.5 

4.5 

6.75 

7.4 

7.85 

9.4 

9.8 

7.1 

7.1 

3.5 

4.35 

6.5 

7.5 

7.6 

9.1 

10.1 

7.1 

7.0 

1      ••-•-■ 

4.3 



7.6 

7.5 

9.4 

7.0 

TAYIXIR    A 
HOYT. 


ND'I 
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1. 

3. 

4. 

». 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
2:5. 
24. 
25. 
26. 


27. 


'2x. 
'29. 
30. 
31. 


Mean  daily  discharge,  in  seamd-feet,  of  Mo  Grande  IteUnv  I*remlio,  Tej'.,for  1904. 


Day. 


an. 

Feb. 

Mar. 

Apr. 
46 

May. 
10 

June, 
a  185 

July. 
420 

Auk.     Sept.  '  Oft. 

210 

130 

105 

1,070 

9601    7,770 

210 

a  126 

a  106 

46 

10 

446 

0  430 

960        920'    6,200 

210 

125 

95 

a  40 

a  10 

370 

390 

o^V)      O890 

3,920 

210 

120 

90 

40 

6 

0280 

880 

820 

1.170'    4,100l 

210 

«120 

a85 

40 

5 

240 

320 

816 

1,050!    4,460 

200 

120 

90 

40 

6 

165 

0  240 

08IO 

010,340     3,760 

200 

120 

95 

a  40 

ab 

a  120 

220 

720 

15,600     4,630 

200 

all5 

a  95 

40 

bi 

900 

O250 

646 

30,600|    7,600 

200 

115 

85 

40 

6 

0  160 

230 

a  426 

76, 100'    7,960 

190 

115 

86 

aSO 

6 

330 

0  240 

386 

116,600     7.080 

190 

0116 

86 

30 

ab 

a  446 

220 

366 

149,200     8,830 

170 

115 

a86 

20 

5 

405 

220 

0  315 

106,700   12,680 

170 

115 

86 

a20 

5 

460 

a400 

316 

46,000^  16,700 

170 

a  115 

80 

20 

ab 

0350 

420 

426 

22,000 

17,100' 

170 

115 

80 

20 

65 

336 

1,280 

0  425 

18,900  18,300 

170 

120 

<i80 

a  20 

120 

«286 

01,660 

440 

16,100|  18,900 

165 

120 

80 

20 

96 

220 

1,660 

420 

12,320  18,600 

165 

nl20 

80 

20 

55 

0I8O 

1,060 

0686 

13,040 

17,500 

«166 

120 

80 

a20 

0  206 

1,900 

0  1,720 

786 

16,020  15,900 

165 

125 

«75 

20 

120 

02,800 

920 

1,000 

16, 900'  13,920 

165 

125 

75 

20 

a66 

696 

995 

01,100  12,320 

12,480 

"165 

al25 

75 

a20 

65 

460 

0  946 

1,140!    8.650 

10,900 

165 

125 

a  70 

20 

86 

0 1,340 

1,080 

1,100     9,870i  10,020 

170 

120 

55 

15 

470 

746 
746 

Wb 

0  2,160     8,650'    8,270 

«175 

115 

50 

rtl5 

«290 

0906 

2,200     7,600 

6,870 

170 

all6 

<i50 

15 

240 

04,960 

875 

2,000     6,900 

6,180 

165 

110 

50 

16 

a  160 

3,660 

875 

0  1,710     6,720 

5,490 

nl60 

110 

a  50 

15 

150 

1,675 

o875 

1,470     7,420     7,050 

160 

a  105 

50 

a  10 

140 

«685 

970 

1,360     6,720 

8,100 

a  155 

45 

10 

a  126 

386 

1,060 

a  1,100     6,670 

9,150 

155 

a  46 

120 

0  1,160 

1,000 

6,700 

Nov. 


Dec. 


6.000|Ol,640 
"5.320    1,600 

4,270|"l,56O 

3,2:^0'  2.520 
«  4, 3501   3,740 

3,7800  3.390 
03,200    3,220 

2, 960  OS,  070 


2,880 


3.000 


03,01003,100 


2.860 

02,650 

2,600 

2,530 

0  2,390 


3,100 
3,100 
"3,070 
2,960 
2,960 


2,32002,960 
0  2,260    2,840 

2,060|   2,720 

1,860"2,640 
"1,770    2,610 

I, fro  2,470 
01, 740!"  2, 400 


1, 740 

1,740 

"1,740 


2,280 
2,160 
1.800 


1,720«  1,440 
1,640  1,480 
"1,620"  1,480 
1,640|  1,480 
1.64ol"  1,360 
1,360 


o  Meter  meajturements. 


Esllmaied  monthly  discharge  of  Rio  Grande  below  Premdio,  Tex.,  for  1904' 


Month. 


January  .. 
February  . 

March 

April 

May 

June 

July 

August  ... 

September 

Ootober... 

November 

December. 


Discharge  in  second-feet. 


Maximum.     Minimum.       Mean. 


210 

130 

105 

45 

470 

4,960 

1,720 

2,200  I 

149,200 

18,900 

6,000 

3,740 


The  year 149,200 


155 

105 

45 

10 

5 

120 

220 

315 

890 

3,750 

1,540 

1,360 


5 


179 

118 

76 

25 

85 

853 

749 

928 

24, 894 

9,903 

2,636 

2,433 


Total  in 
acre-feet. 


10,  998 

6,813 

4,671 

1,517 

5,227 

50,787 

46, 026 

57, 055 

1,481,296 

608,906 

156,833 

149, 574 


3, 573  2, 579,  703 
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RIO  GRANDE  NEAR  LANOTRY,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  located  one-half  mile  ^outh  of 
Langtry  station,  on  the  Southern  Pacific  Railway,  and  is  about  440 
miles  below  El  Paso,  Tex.,  at  the  eastern  end  of  the  canyon  section  of 
the  Rio  Grande  and  a  short  distance  to  the  west  of  the  mouth  of  Pecos 
River,  one  of  the  principal  tributaries  of  the  Rio  Grande. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  International  (Water)  Boundary  Commission. 

Discfuirge  measuremenlx  of  Rio  Grande  near  Lqngtry^  Tex.,  in  1904. 


Date. 


Hydrographer. 


J.  D.  Dillard 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 


January  5 

January  9 

January  14  . . . 
January  19  . . . 
January  25  . . . 
January  30  . . . 
February  4  . . . 
Februar>'  9  . . . 
February  14  . . 
February  19  . . 
February  24  . . 
February  29  . . 

March  5 

March  10 

March  15 do 

March  21 do 

March  26 do 

March  31 do 

April  5 do 

April  9 do 

April  15 do 

April  20 :do 

April  25 do 

April  30 do 

May  5 do 

May  9 do 

May  14 do 

May  18 do 

Mav  23 ! do 

May  27 1 do 


Area  of 
section. 


Square  feel. 
412 
410 
408 
401 
393 
396 
388 
390 
392 
390 
384 
384 
374 
374 
367 
355 
353 
349 
■  344  j 
344  ! 
563 
332 
324 
327 
327 
318 
341 
328 
780 
912 


Mean 
velocity. 


Ft,  per  sec. 
1.39 
1.38 
1.38 
1.34 
1.31 
1.25 
1.26 
1.23 
1.23 
1.22 
1.21 
1.18 
1.13 
1.13 
1.11 
1.09 
1.06 
1.08 
.98 
.99 
2.47 
.96  ! 

I 

.93  [ 
.92 
.90 
.84 
.97 
.92 
3.34 
3.67 


Gage 
height. 

Diachange. 

Feet, 

Seamd-frct. 

0.9 

573 

.9 

567 

.9 

5&I 

.a5 

53S 

.8 

513 

.8 

4?I5 

.8 

487 

.8 

478 

.8 

482 

.8 

477 

.75 

46o 

.75 

453 

.7 

421 

.7 

424 

.65 

406 

.6 

38« 

.55 

375 

.55 

377 

.5 

388 

.5 

339 

1.8 

1,390 

.5 

318 

.45 

300 

.45 

302 

.45 

294 

.4 

268 

.5 

1                332 

.45 

302 

2.6 

2,606 

3.1 

3,344 

TA 
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Pi^hartje  meaaurements  of  Rio  Grande  near  Ijan(ftry,  Tex.,  in  1904 — Continued. 


Date. 


Hydrographer. 


J.  D.  Dillanl 

do 

do , 


Mav3l 

June 4 

June 9 

June  10 do 

June  14 do 

June  18 do 

June  24 1 do 

June  30 j do  ...... 

Julv  3 E.  E.  Winter 


Julv  13. 


do 


July  15 1 do 

Julv  19 do 

July  24 do 

Julv  29 do 

I 
Aui^ust  2 do 

August  8 do 

August  12 do 

. . .  .<lo 

....do 

do 

....do 

....do 


August  16 

August  22 

August  26 

August  29 

September  2 . . 

September  8  . . . ' do 

Noveml)er  2 do 

November  6 do 

November  10  ..' do 

November  15 do 

November  17  . . ' do 

November  21  . .  i do 

I 

November  25  . . ; do 

Noveml)er  29 do 

December  4 do 

Deceml^er  8 do 

December  12 do 

December  16 do 

December  20 do 

December  28 do 


Area  of 
section. 


Squarefeet. 
623 
407 
494 
1,306 
590 
382 
571 
909 
490 
351 
366 
441 
501 
472 
4a5 
504 
439 
407 
392 
508 
662 
561 
2,483 
1,614 
1,347 
1,156 
919 
834 
870 
921 
817 
754 
1,062 
797 
797 
962 
590 


Mean 
velocity. 


Feet  per  aec. 
3.09 
1.58 
2.19 
4.81 
2.89 
1.64 
2.81 
4.37 
1.57 
1.55 
1.62 
1.68 
1.96 
1.86 
1.55 
1.60 
1.61 
1.48 
1.64 
1.93 
2.80 
2.42 
9.12 
5.87 
4.33 
3.67 
3.54 
3.49 
3.25 
2.a5 
2.33 
2.17 
3.61 
3.06  I 
2.92  I 
2.86  I 
2.11  I 


Gage 
height. 


Discharge. 


Ftet. 
2.1 
1.0 
1.5 
4.8 
2.0 
1.0 
1.95 
3.5 
1.8 
.9 
1.0 
1.4 
1.8 
1.6 
1.3 
1.4 
1.2 
1.0 
1.1 
1.6 
2.4 
2.0 
9.4 
5.0 
4.1 
3.5 
2.7 
2.6 
2.3 
2.2 
1.9 
1.7 
3.0 
2.5 
2.6 
2.7 
1.8 


Seeand'/eet. 

1,927 

644 

1,080 

6,284 

1,703 

628 

1,604 

3,972 

768 

543 

594 

740 

981 

880 

722 

808 

706 

602 

642 

980 

1,852 

1,358 

22,657 

9,467 

5,835 

4,245 

3,253 

2,907 

2,827 

2,166 

1,904 

1,638 

3,836 

2,435 

2,329 

2,755 

1,247 
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STRKAM    MEA8UREMKNTS    IN    19()4,   PART   IX. 


[NO.  i:.i 


}fe(in  (liuhj  iJ(ujc  heiglU,  in  fct't^  uf  Rio  Grande  rwar  L(ingtry,  Tec.^  for  1904- 


I)«y. 


1. 

2. 

8. 

•1. 

5. 

C. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15, 
16, 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2G. 
27. 
28. 
29- 
30. 
31. 


Jan. 

0.9 
.9 
.9 
.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.85 

.8,') 

.85 

.85 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 


Feb. 


Mjir.  ■   Apr. 


i 


r.    I 


0. 


7       I 


0. 75 
.75 
.75 
.75 
.75 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.65 
.  65 
.65 
.65 
(>5 


1 

.8 

.6 

.8 

.6 

.8 

.6 

.8 

.55 

.75 

.  .V) 

.75 

.  rw ) 

•  75 

.56 

.75 

.55 

.75 

.55 

.75 

.55 

.55 

.55 

0.55 
.55 
.  55 
.55 
.55 
.5 
.;> 
.6 


5 


.5 
.5 
.5 
.5 
1.7 
.6 
.6 
.6 
.5 


5 


5 


.45 
.45 
.45 
.  45 
:45 
.45 
.45 


May. 

0.45 
.45 
.45 
.45 
.45 
.45 
.45 
.4 
.4 
.4 
.4 
.4 
.4 
.5 


5 


.5 


.5 


Juno. 

1.5 
1.25 
1.1 
1.0 
.9 
2.45  j 
1.25  ! 

.9  ; 

1.35 
4.6 
3.5 
1,7     ! 
1.9     ' 
2. 05 
1.55 
1.25  j 
1.2 


July.     A  up.      Sept.  '    Oct.      Nov.      lH-.\ 


1.55 

1.8 

1.75 

1.55 

1.4 

1.3 

1.25 

1.2 

1.3 

1.1 

1.1 

1.0 

.95 

.9 
1.1 
1.0 
1.1 


.  45 

1.0 

1.95 

.15 

1.0 

1.3 

.45 

2.8 

1.15 

.45 

2, 35 

1.5 

.6 

2.5 

1.9 

2.4,"> 

2.3 

2.1 

;.65 

1.95 

1.8 

3.3 

1.85 

1.55 

1.3 

4.55 

1.2 

2.9 

7.6 

1.8 

5.15 

7.4 

1.7 

4.1 

4.75 

1.46 

2.4 

3.15 

1.3 

2.1 

1.2 

1.3 

1.8 

1.3 

1.55 

1.7 

1.7 

1.45 


2.3 


1.35 

9.4 

1.3 

6.7 

1.3 

7.95 

1.3 

16.95 

1.25 

28.4 

1.1 

34.25 

1.1 

27. 75 

1.0 

19.15 

1.0 

11.7 

.95 

11.45 

.85 

12.6 

.8 

11.95 

.8 

11.9 

.8 

10.7 

1.1 

8.65 

1.25 

7.9 

1.4 

6.9 

1.65 

6.  45 

1.6 

6.25 

1.7 

6.  'X> 

2.4 

6. 15 

2.4 

5.55 

2.3f> 

5.35 

2.15  ' 
1.95  I 
1 .  85 
2. 15 
2.9 
.5.6 
7.1 


5. 65 
4.95 
4^9 

4.  as 
4.  r>5 

4.0 
3.9 
3.8 
3.8 
4.15 

5. 4 
6.15  ' 
6. 75 
8.3 

8. 95 
S.25 
8.9 
9.0 
10.3 
8.55  , 
8.1 
8.45 
7.5 
6.8 
6. 45 
6.1 
5.3 
4.8 
4.75 

5.05  I 
.5.7 


5.2 
}.9 
4-7 
4.3 
4.2 

4.a'> 

4.0 
3.95 

3.h5  ; 

3.  ft     ' 
3.4     ! 
3.35 
3.25 
3-0 


•2.6 
'1.  .55 
2.  :> 
2.5 
2.  45 
2.  iS 
2.  2:> 
2. 2 
2.  2 
2,  2 
2.  2 
2.  !.'> 
2.0 
1.9 


I.7-> 

1.7 

1.7 

1.7'^ 

IT'. 

2.  I.-' 

:;.  i:» 

2?'» 
•»   s 


2.  •» 


2-h 

2.5 

2.4 
•>  ', 

2.7 
2.  »■».'» 


2,f..- 


>  »i 


2.  fi 


»» 

1  - 

•  > 

1 .' 

•> 

II 

1. 

K 

1 

S 

1. 

i   • 

1. 

* 

1- 

7 
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}fean  daihj  discJuirgej  in  necoiui-fedj  of  Rio  Grnnde  near  iMngtrif^  Tcx.y  for  1904. 


1. 

2. 
3. 
4. 

5. 
ti. 
7. 

«s. 

9. 
19. 
U. 
It*. 
13. 
14. 
lo. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
•25. 
26. 
27. 
2J<, 
29. 
»». 
31. 


Dbv. 


Jan.   Feb. 


590 
585 
580 
575 

*i575 
575 
570 
565 

«565 
565 
.V>5 
565 
565 

"565 
565 
565 
565 
565 

"565 
540 
510 
540 
MO 
515 

'»515 
515 
510 
505 
.■lOO 

a495 
495 


490 
490 
485 

«485 
485 
485 
480 
480 

0480 
480 
480 
480 
480 

<H80 
480 
480 
480 
475 

0475 
475 
475 
475 
475 

"465 
465 
460 
460 
455 

"455 


Mar. 

450 
450 
445 
440 

a435 
420 
420 
420 
425 

rt4-26 
425 
425 
420 
420 

a405 
4a5 
400 
400 
400 
385 

<i385 
385 
375 
375 
375 

«375 
375 
375 
375 
375 

«375 


Apr. 

375 
375 
375 
875 

o375 
340 
340 
340 

0340 
340 
340 
340 
340 
340 
fil,290 
380 
380 
380 
320 

"320 
320 
320 
320 
300 

"300 
;M)0 
300 
300 
300 
300 


May.    June,  i  July. 


300 

1,200 

705 

300 

910 

770 

300 

750 

"755 

296 

O640 

705 

>  0295 

560 

670 

295 

2,320 

645 

295 

870 

630 

1   270 

560 

620 

'  0270 

1 

o950 

645 

270 

00,940 

595 

1   270 

4,020 

595 

\      270 

,  1,370 

570 

270 

'  1,590 

"660 

1 

"1,780 

545 

1  :i30 

1.190 

"630 

330 

i   860 

595 

» 

330 

810 

610 

'  O300 

"630 

1,070 

300 

'   6:30 

"700 

300 

2,860 

640 

300 

,  2,160 

790 

390 

2,390 

l.WO 

"2,400 

2,090 

1,160 

1,310 

"1,600 

"980 

3,H40 

1,480 

860 

MQ 

'  6,000 

730 

"3,060 

14,200 

980 

8,460 

14,000 

930 

5,H40 

6,400 

"820 

2,350 

"3,410 

760 

01,930 

1 

720 

Aug.      8*"i»t.    I   Oi-t. 


Nov.  I  Dec. 


720 

o720 

720 

910 

1,070 

1,070 

850 

"780 
750 
750 
750 

"730 
650 
650 
600 

o600 
580 
520 
500 
500 
500 

"two 

740 

8^10 

1,020 

"980 

\   1,090 

1,8.W 

;ol,850 

I  1,800 

1,750 


1.540 

I  "1,300 

I  1,180 

1,540 

'  3,010 

I  9,250 

I  13,150 

|o22, 660 

I  12,110 

14,950 

'  47,100 

j  99,900 

132,000 

96,600 

!  56,200 

I  29,570 

28,820 

32,270 

30,320 

30.170 

26, 570 

20, 4-20 

18, 170 

15, 170 

13,820 

13,220 

13,520 

12,920 

11,120 

10,520 


11.350 
9,250 
9.100 
9.250 

8,  aw 

I  6,400 

6,100 

5,800 

5,800 

6,850 

10,600 

12,850 

14,650 

19,300 

21,250 

19,150 

21, 100 

21,400 

25,300 

20.050 

18,700 

19, 750 

16,900 

14,800 

13,750 

12, 700 

10,300 

8,800 

8,650 

9,550 

11,500 


|10,000 

"9,000 

8,200 

I  6,600 

I  6,200 

"5,660 

5,500 

5,350 

5,080 

"4,240 

4,110 

4,a')0 

'  3.920 

I  3,610 

|n3,250 

3,030 

"2,860 

2,8(i0 

2,910 

2,920 

"2, 780 

2,640 

2,450 

2,310 

"2.170 

2, 170 

2, 120 

1,990 

,"1,900 

I  1,810 


1.710 

'    1,640 

I    1.640 

"1,720 

j    1.720 

;   2,900 

4,090 

I  "3, 750 

I   3,280 

2,720 

2, 720 

,  "2, 440 

2,240 

2. 320 

2,540 

o2,410 

2, 470 

2,620 

2, 690 

rr2,680 

2,600 

2,520 

2,180 

1,8-40 

1.670 

1,590 

1,250 

"1,250 

1,180 

1,110 

1.110 


"  Meter  measurements. 
Estimated  monthly  discharge  of  Rio  Grande  near  lAxngtry^  Tex, ,  for  1904* 


Month. 


January  .. 
February  . 

March 

April . 

May 

June 

July 

August 

September 
October . . . 
November 
December. 


Discharge  in  second-feet. 


Maximum. 


590 

490 

450 

1,290 

8,460 

14,200 

1,160 

1,850 

182,000 

25,300 

10,000 

4,01H) 


The  year '     132, 000 


Minimum. 

495  \ 

455 

375 

300 

270 

560 

545 

500 

1,180 

5,800 

1,810 

1,110 


Mean. 


550 
476 
405 

;%9 

1,182 

2,805 

744 

887 

27,;^04 

13, 194 

4, 056 

2,  213 


Total  in 
acre-feet. 


33,  798 

27, 392 

24, 912 

21,947 

72,  654 

166,  889 

45,  729 

54, 565 

1,624,700 

811,239 

241,369 

136, 0(>6 


270  I  4,515  I  3,261,2(>0 
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STREAM    MEASUREMENTS    IN    1904,   PART    IX. 


[KO.  132. 


RIO   GRANDE   BELOW    MOUTH   OF   DEVILS    RIVER,  TEXAS. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  alongside  the  Southern  Pacific 
Railway  track,  about  a  half  mile  below  the  mouth  of  Devils  River 
and  about  480  miles  below  El  Paso. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  International  (Water)  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  below  mouth  of  Devils  River^  Texas,  in  1904- 


Date. 


Hydrogrrapher. 


J.  D.  Dillard 
....do 


January  2 

January  7 

January  12 do 

January  18 do 

....do 
....do 


January  23  ... 
January  28  . .  _ 
February  2 | do 


February  6  . 
February  11 
February  16 
February  22 
February  27 

March  3 

March  8 

March  13... 
March  18 . . . 
March  24 . . . 
March  29 . . . 

April  4 

April  8 

April  13.... 
April  18 ... . 
April  23.... 
April  28 ... . 

May  3 

May  7 

May  12 

May  17 

May  21 

May  24 

May  28 

June  2 

June  7 

June  12 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
do 
.do 
.<lo 
.do 


Area  of 
section. 


Square  feet. 
1,128 


115 
115 
089 
069 
066 
093 
078 
063 
090 
096 
100 
065 
071 
060 
058 
057 
044 
054 
043 
031 
031 
050 
031 
039 
048 
999 
046 
019 
342 
484 
192 
885 
501 


Mean 
velocity. 


Gage 
leiirbl 


height 


Feet  per  sec. 
1.55 
1.50 
1.47 
1.46 
1.44 
1.43 
1.41 
1.39 
1.37 
1.37 
1.37 
1.38 
1.31 
1.32 
1.30 
1.28 
1.26 
1.22 
1.26 
1.22 
1.18 
1.20 
1.28 
1.16 
1.19 
1.22 
1.12 
1.25 
1.17 
2.15 
2. 62 
2.00 
4.19 
3.19 


Feet. 
3.65 
3.6 
3.6 
3.55 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.45 
3.4 
3.4 
3.4 
3.35 
3.4 
3.35 
3.3 
3.3 
3.4 
3.25 
3.35 
3.4 
3.25 
3.4 
3.3 
4.4 
4.8 
4.05 
6.2 
5.0 


I 


DisriuuKe. 

Sectmd-ffft, 
753 
678 
638 
592 
537 
528 

494 
45:i 
4?*2 

oas 

515 
392 
418 
376 
358 
331 
276 
330 
277 
217 
241 
339 
193 
235 


277 


116 
:^18 
IKW 

3K9 

8!W 
7^2 


2 

3 

*> 

A. 

# 

4 
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Discharge  mensurementH  of  Rio  (irnnde  MofrmoiUh  of  Devih  Hirer ,  Te.m*^  in  1904 — Con. 


l>ate. 


UyiirugrapluT. 


June  16 J.  D.  Dillan'. 

June  21 do 


....do 

K.  E.  Winter 
....do 


June  28 

July  6 

July  12 

July  15 do 

July  22 1 do 

July  26 do 

July  30 do 

August  4 1 do 

August  8 do 

August  13 1 do 

August  17 do 

August  23 j do 

Ai^:ust26 do 


August  30 

do 

September  6  . . . 

do 

September  10 . . 

do 

September  13  . . 

do 

September  19 . . 

do 

September  24  . . 

do 

September  27  . . 

do 

Octobers 

do 

October  7 

do 

October  13 

do 

October  18 

do 

October  25 

do 

Noveiiil)er  5 

do 

November  9  . . . 

do 

November  13  . . 

do 

November  16  . . 

do 

November  19  . . 

do 

November  23  . . 

do 

November  28  . . 

<lo 

December  3 

do 

December  7. 

do 

December  10. . . 

do 

December  15... 

do 

December  19 

do 

December  23 

do 

December  31... 

do 

Area  of 
'     Bcclion. 


Stjuare/crt. 
1.208 


1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
11 
3 
3 
2 
2 
2 
2 
3 
2 
2 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


112 
402 

4:« 

281 
196 

;^« 

295 

245 

210 

26:^ 
♦>»» 

028 
010 
126 
308 
739 
739 
651 
795 
399 
686 
565 
437 
227 
604 
599 
612 

a^o 

838 
597 
479 
486 
426 
503 
779 
613 
686 
723 
653 
270 


Mi'tiri 
vclwity. 

hoifrnt. 

Ftet  Iter  aer. 

tYet. 

2.06 

4.1 

1.62 

3.7 

7.47 

13.0 

2.12 

4.2 

1.74 

3.7 

1.62 

3.6 

1.93 

4.2 

1.90 

4.0 

1.77 

3.9 

1.52 

3.7 

1.74 

3.9 

Dii(t*liurK<^. 


1.55  I 

1.53  ' 

1.51 

1.66 

2.02 

3.91 

5.78 

9.93 

7.27 

6.47 

6.31 

6.10 

5.96 

6.08 

7.12 

6.28 

3.18 


1:.  // 


2.84 
2.  (il 
2.47 
2.:iO 
2.13 
1.95 
2.46 
2.41 
2.21 
2.49 
2.23 
2.22 


3.7 
3.6 
3.6 
4.0 
4.4 
5.7 
8.3 
24.3 
10.5 
9.0. 
7.5 
7.4 
7.3 
7.4 
10.5 
10.2 
6.9 
6.7 
5.8 
5.4 
5.0 
4.7 
4.5 
4.5 
5.7 
5.3 
5.1 
5.3 
4.7 
4.3 


Second-feet. 
2.489 


1 
32 

:\ 

2 

1 
<> 

2 
2 

1 
2 
1 
1 
1 
1 
2 
6 

15 
115 
27 
21 
16 
15 

13 
25 
16 
8 
7 
5 
4 
3 
3 
3 
2 
4 
3 
3 
4 
3 


798 
871 
031 
147 
939 
579 
461 
209 
845 
203 
894 
577 
527 
869 
638 
795 
842 
750 
578 
986 
957 
657 
523 
539 
676 
323 
307 
3:i3 
225 
171 
649 
423 
034 
935 
370 
886 
733 
284 
694 
814 
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STREAM    MEASUREMENTS    IN    1904,   PART    IX. 


[NO.  !:{;*. 


Mcdii  (lai/if  (jagrhei{/htj  iiifet't,  of  Rio  Grandr^  helotr  mouth  of  DeriU  Hirer,  Tt'xan^fnr  IW. 


~ 

— 

" 

"" 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

Oft. 

I 

3.  (if) 
3.  (>) 

3.5 
3.5 

3.5 
3.5 

3.4 
3.4 

3.3 
3.3 

4.3 

4.0 

5. 15 
4.7 

3.75 
3.7 

4.25 
4.2 

7.65  ; 

2 

7.25  ' 

3 

3.6 

3.5 

3.5 

3.4 

3.4 

3.8 

4.45 

3.7 

4.0 

7.2 

4 

3.6 

3.5 

3. 45 

3.4 

3.4 

3.65 

4.4 

3.7 

4.3 

6.9 

3.6 
3.6 

3.5 
3.5 

3. 45 
3.4 

3.4 
3.35 

3. 5.5 
3.5 

4.5 
4.35 

4.2:. 

4.15 

3.8 
3.9 

4.3 
5.7 

6.5 

6 

6.65 

/ 

3.6 
3. 6 

3.5 
3.5 

3.4 
3.4 

3.35 
3.35 

3.4 
3.3 

5.95 
5. 15 

4.1 
4.a5 

3.7 

3.9 

6.5 

8.4 

6.95 

8 

6.3    , 

9 

3.6 
3.6 

3.5 
3.5 

3,4 

3.4 

3.3 
3.3 

3.3 
3.3 

4. 15 

5.0 

4.0 
3.  K'y 

3.9 

3.8 

9.15 
8. 45 

6. 15  ; 

10 

6.3 

11 

3.6 

3.5 

3. 45 

3.3 

3.3 

5.35 

3.8 

3. 75 

10.2 

7.2 

12 

3.6 

3.5 

3. 45 

3.3 

3.25 

5.2 

3.7 

3.7 

16.0 

7.5 

13 

3.6 

3.5 

3.4 

3.3 

3.3 

4. 55 

3.7 

3.7 

22. 75 

7.7    j 

14 

3.6 
3.6 
3.6 

3.r»r» 

3.5 
3.5 
3.5 
3.5 

3.4 
3.4 
3.4 
3.4 

3.3 
3.3 
3.75 
3.35 

3.45 
3.56 
3.4 
3.4 

4. 55 
4.3 
4.05 
3.85 

3.6 
3.6 
3.65 
3. 65 

3.6 
3.6 
3.6 
3.6 

2f..  75 
23.55 
14.6 
10.5 

9.35 

15       

11.3 

16 

10.3 

17 

10.  .55 

18 

3.5r, 

3.5 

3.4 

3.3 

3.4 

3.76 

3. 75 

3.6 

11.15 

10.45 

19 

3.  rv> 

3.5 
3.5 

3.4 
3.4 

3.3 
3.3 

3.4 
3.4 

3.7 
3.7 

4.a5 
3.85 

3.6 
3.6 

10.1 
10.8 

11.45 

20 

11.1 

21 

3.  r>:» 

3.5 

3.4 

3.3 

3.3 

3.8 

3.9 

3.6 

12.65 

10.25 

22 

3.  r« 

3.5 

3.4 

4.1 

3.3 

4.65 

4.2 

3.95 

12. 55 

10.5 

•23 

3.r. 

3.5 

3.4 

3.4 

3.9 

4.45 

4.35 

4.0 

10.35 

10.4 

24 

3.5 

3.5 

3.4 

3.35 

4.35 

4.35 

4.45 

3.6 

9.0 

10.2.5 

26 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.4 

3.4 

3.35 

3.35 

3. 3i') 

3.35 

3.1i5 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

4.15 

4.45 

4.9 

4.7 

7.15 

5.35 

4.5 

4.15 
3.85 
8.85 
11.35 
7.35 
5. 5 

4. 25 

4.1 

3.9 

4.0 

4.0 

3.9 

3.8 

3.8 

4.25 

4.3 

4.4 

4.4 

4.35 

4.3 

8.35 

8.0 

7.5 

7.6 

7.85 

7.3 

10.2 

26 

10.1 

27 

10.05 

28 

9.75 

29 

9.65 

30 

9  5 

31 

9.4 

Nov.      iH-i 


8.1 

7,45 

7.15 

6.7 

6-3.5 

7.0 

6.8 

6.6 

6.2 

5.9ft 

5.8 

5.h 

5.7 

5. 45 

5.35 

5. 15 

5.te 

4.95 

4.9 

4.H5 

4. 75 

4.<i5 

4.6 

4.6 

4. 55 

4.5 

4.5 

4.5 

4.6 


4.:. 

4.'. 

4.:. 
4.:. 

4.  (»'► 
5.16 

5,  fi 
.'i.  ^ 
.'».  .V» 

.v.{ 
:>.  1.") 

5.0 

4  * 

4.*) 

.\0 

■VI 

.'».  Ji 

."».  'St 

.'».■.'.) 

.5.U'»t 

4.Vi 

4.7 

4.:« 

4.  i^ 

4.  ;v. 

4,3 

4.3 
4.3 
4.3 


TAYLOR    ANI»  "I 
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Mettti  dttihj  (liHrharyey  in  ncnnid-ftrf,  itj  liUi  (iraiide  ht'/ow  month  of  Ih'r'th  Riirr,  Texaa^ 

for  1904' 


I)HV 


Jan.       Fell. 


I 


I 


Mar.  '  Apr.      May.    Juno.    July.  !  Auk.      Sept.      (><*t 


I 


Nov.  I  Dec 


1 

« 1 
1 

"1, 
"  1 

n\ 
n  1 
"  1 

,7:>() 

•  » 

,  T.-iO 

:i 

,70() 

1 

(>90 

5 

,  fm 

G        

\'^) 

i, ............ 

('•so 

H 

US(I 

1» 

ImO 

10 

i*'A) 

11 

(hi4) 

V*   

CA[y 

i:;      

IV 10 

n  

6:^0 

16 

rv.'o 

*• 

rvjo 

IH 

.')9(> 

21 

•VM) 

•)•> 

.'»70 

•23 

MO 

21 

MO 

•2.'> 

MO 

2«; 

27 

r>:u) 

2>. 

2*^ 

;tl) 

,  5:^) 

31 

,mid 

I  a 


ri 


<l 


ri 


<l 


'I 


M0| 
MO 

Kyti » 

.V2() 
51  o' 
.SOO 

-jyo' 

4So'  ti 
■I70| 

\a\ 
•i:>o 

4('iO 
470'  n 

•LSOl 

4yO| 

490 

m 

490[ '« 

500' 

I 

.t(K) 
.MK) 

."ilO  « 

510' 

510' 

510 

520, 

520  'I 


,4W 
,4H0' 
,470 

,  jao 
,4;«)' 

,a90 
,:wo 
,:wo' 
,:i«o 

,  420 

,  420 

.  w 

,  370 
,370 
,3(»0^ 

,  3r.o 
,  300' 

,  .'ViOi 
,:i50 

,340 
,310 
,330 
,330 
,  SiO 
,2*J0 
,2X0 
,  2.S(» 
,270, 
,'270, 


<r 


<i 


ri 


(I 


Cf 


n 


330 
3;)0 
33(/ 
J«0 

:«o 

2.S0 
2f<0 
2S0 
220 
22t) 
220 
220 
220 
220 
220 
«K) 
300 
240 
24o! 
240' 
210 
420 
310 
2y()' 
210 
240 
210' 
210 
240 
210 


1,220  3,020 
1,220  «  2, 300 

'il,2S0  1,970 
1,2H)  1,730 
1,4»50  3,M0^ 
1,4JX»     3,iri0 

'« 1,2X0  'i7,2:»0 
1,1S0  5,  I80' 
1,1X0  2,r)20 
1,170  4,790 
1,170     5,700' 

'«l,r20  rt5,310 
1,190  3,6-10' 
1,370  3,640 
1,490'  3,000 
1,310  «2,  100 

« 1,310  2,a50 
1,310,  l.SXOJ 
1,310  1,800| 
1,310!     1,800| 

« 1, 190  «i  1,970 
1,190  3,900 
2.000     3,390, 

n  2,  SOO  3,  130| 
2, 190     2, 620 


3,000     2,0(i0 

4,140    15,070 

"  3.  tVlO  'r27. 500 

10,900    11,000 

5,  2X0     6, 090 

o,  ItSU,  ...»••• 


ft,  l.'iO 
4,110 
3, 5«'iO 
3, 450 
3,110 

"2,940 
2,  S.-)0 
2, 71*10 
2,  r.70, 
2.410 
2,320 

"2,1.'KJ 
2,  l.'iO 
1.940 

«l,iM0 
1,990 
1,990 
2, 100 
2, 420 
2,210 

2,  'im 

♦I  2, 5X0 
2,910 

3,  i:w 
2,  (i30 

'« 2, 5-20 
2,210 
2,4riO 
2,  100 

•»2,210 
2, 100 


I 


l,9iH)  2, 
1,890  2, 
1,X70       1, 

•'l,H,'iO  2, 
2.020  2, 
2,200  «6, 
l.XTiO       9, 

"2,200  16. 
2,200  19, 
2,040  "16. 
1,970  26, 
1,X90     51. 

"1,890  "102, 
1,670  !:«, 
1,(>10  109, 
1,610     46, 

"l,5so  27, 
1,5S0'  :w, 
1,.570'"2.'», 
1.5<',0     28, 

1 ,  .V.o'  36, 
1,840    3<;, 

"1,X70J  27, 
!,;>:«)  "21, 
1,700     19, 

"2.;i50'  18, 
2,450  "16, 

2.  W0|  16, 
2,640|     16, 

"2,  MO  16, 
2,450' 


350  17 
250  15 
870  "15 
450  13 
450  12 
XOO'  12 
440  "13 
210|  11 
9(K)  10 
410  10 
4('iOl  13 
UK)   14 

3(K)"14 

I 

XOO  20 
100  28 
300'  24 
600  25 
200  "25 
980  29 
710  26 
610  21 
180  21 
000  19 
990  17 
800  "16 
6:«)  16 
9<i0  15 
9<'^  14 
510  11 
:WK)  14 
...  13 


000  12 
5101  11 
O60'  9 
9<X)  8 
5(.0  "  7 
810'  6 


510 
300 


8 


(VIO. "  7 
8X0'  6 
370,  5 


0(i0 


5 


440  "5 
3(iO  4 


8S0 

880 
4x0 


4 

"4 
3 
3 


500' "3 
740;  3 
980  3 
620  3 
860  "  3 
900i 
320 
020 
87o' 
970  "  3 


370  3 
220  3 
920... 


680'  3,000 
070  2,970 
570  "2,  WO 
8x0'  2,940 
8.')0  3,120 
910,  3,«i00 
28o|"4,2r)0 
690  4,130 
100  4.190 
1«W"3,890 
580  3,750 
2:^0  3,610 
2:i0  3,550 
9«-iO'  3,550 
:M)0"8,610 
100  3,7*30 
WO  4,140 
71o'  4,200 
610!"  4,230 
570|  4,ir.J0 
5,m  3,K«) 
Aa{  3,780 
320  "3, 690 
2;i0|  3,:}60 
230    3,140 

130    2.920 

I 
040    2,810 

030    2,X10 

030    2,810 

a«)'    2,810 

1 
...'"2,700 


u  Meter  meiLsureiueiits. 
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8TRKAM   MEASUREMENTS    IN    1904,   PART    IX. 


[NO.  132. 


Estimuietf  mtnUhlij  discharge  of  Rio  (irande  beloiv  month  of  J)ei^iU  Jdt^er,  Texfutf  for  J904- 


Month. 


Disuhargc  iti  Ho<*oiid-feet. 
Maximum.     Minimum.       Mean. 


January 1, 750 

February 1,540 

March 1,490 

April 2,420 

May 10,900 

June '. 27,500 

July 5,150 

August 2,640 

Septeml)er ..;  138,800 

October 29,500 

November 12,680 

December 4, 250 


The  year 1  :^,  800 


1,530 
1,450 
1,270 
1,220 
1,120 
1,730 
1,940 
1,530 
1,870 
10,640 
3,030 
2,700 


1,614 
1,498 
1,368 
1,323 
2,107 
4,784 
2,636 
1,956  ! 
29,893 
17,544 
5,412 
3,487 


Total  in 
acn'-fcfl. 


99,  23:i 

86, 162 

84,  Ci^n* 

78,  7iM 

129,n*JII 

2ai,t>48 

162,  0S9 

120,2.>8 

1,  778,  777 

1,078,  7»=>0 

:^2,016 

214,  :i93 


1,120       6,135  I  4,438,689 


RIO   GRANDE   NEAR  EAOLE   PASS,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  a  half  mile  above  the  highway 
bridge  between  Eagle  Pass  and  Ciudad  Porfirio  Diaz,  Mexico,  and 
about  540  miles  below  El  Paso,  Tex. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  the  International  (Water)  Boundaiy  Commission. 

Discharge  measurements  of  Rio  Grande  near  Eagle  Pass,  Tex.,  in  1904. 


l>ate. 


Hydrographer. 


Area  of 
section. 


Square  fctt.     Frel  ])€r  sec. 


Mean 

velocity. 


Gage 
height. 


Disicbarge. 


J.  K.  Wilson 

....do  

. . .  .(lb 

....do 


January  4 

January  7 

January  11  ... 
January  14  . . . 

January  18 do 

January  21 do 

January  25 do 

January  28 do 

January  31 <lo 

Februar}^  3 do 

February  7 do 

February  10  . . . ; do 


1,436 

1.50 

1,393 

1.46 

1,380 

1.43 

1,387 

1.51 

1,390 

1.48 

1,384 

1.42 

i,:^i 

1.41 

1,340 

1.42 

1,347 

1.40 

1,321 

1.38 

1,323 

1,39 

1,348 

1.39 

Fert. 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Stcond-Jfft. 
2,147 
2,027 
1,973 
2,  OSS 
2.  Ofil 
l,9tv? 
1,914 
1,907 
1 ,  KS2 
1,821 
1,H.S4 
1,  875 
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Discharge  me'iHumnmiM  of  Rut  (irnmle  near  Kaglv  PaM^  Tcx.^  in  /.w^— (^ontimied. 


Dale 


Hydrographer. 


Area  of 
Hcctiou. 


Mean 

velocity. 


Sifuare/eet.     Feet  jter  sec. 


J.  K.  Wilaon 


February  14  . . 

February  17 do 

February  20 <lo 

February  2^i  . . . ' do 

February  26  . .  J «U) 

February  29 do 

March  8 do 

March  7 do 

March  10 do 

March  14 do 

March  25 do 

March  28 do 

March  31 do 

April  4 do 

April  7 do 

April  11 do 

April  14 do 

April  18 do 

April  20 1 do 

April  23 j do 

April  27 1 do 

April  30 do 

May  3 do 

May  7 do 

May  10 do 

May  13 do 

May  17 do 

May  21 i do 

May  25 do 

June  2 do 

June  5 ' do 

June  8 do 

June  11 1 do 

June  14 do 

June  17 1 do 

June  19 do 

June  23 do 

June  25 , do 

June  28 do 

June  29 ; do 

July  3 ' do 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

9 

1 
1 
1 
1 
1 
1 

3 
5 


321 
323 
311 

m\ 

m5 
279 
281 
274 
256 
235 
243 
224 
425 
367 
254 
229 
243 
175 
211 
151 
133 
146 
321 
162 
124 
281 
075 
551 
499 
475 
093 
587 
669 
576 
364 
812 
559 
764 
128 
275 


1.41 
1.39 
1.41 
1.40 
1.42 
1.41 
l.:i5 
1.36 

i.3;h 

1.32 
1.32 
1.31 
1.32 
1.46 
1.40 
1.28 
1.27 
1.26 
1.17 
1.24 
1.16 
1.13 
1.12 
1.36 
1.14 
1.11 
1.32 
1.21 
1.71 
2,3:^ 
1.60 
3.  65 
2.25 
2.  23 
2.04 
1.67 
2.44 
2.09 
8.27 
6.81 
2.44 


(iage 
height. 


Feet. 
1.8 
1.8 
1.8 
1.8 
1  8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.6 
1.6 
1.6 
1.95 
1.8 
1.6 
1.6 
1.6 
1.5 
1.6 
1.5 
1.4 
1.4 
1.7 
1.4 
1.3 
1.6 
1.4 
2.5 
2.7 
1.9 
4.a5 
2.8 
2.95 
2.4 
2.0 
3.0 
2.6 
7.4 
8.75 
2.9 


Disi'ha'ixti. 


Second-feet. 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

9 

3 
2 

r- 
/ 

3 
3 
2 
4 
3 
31 
34 
5 


862 
844 
843 
824 
854 
8;^5 
731 
7;^8 
700 
660 
633 
625 
618 
074 
916 
604 
555 
553 
378 
498 
340 
282 
283 
798 
323 
248 
691 
303 
<>51 

4m 

365 
643 
577 
723 
220 
277 
427 
260 
122 
928 
555 


yo 


STREAM    MEASUREMKNT8    IN    1904,    PART    IX. 


[NO.  1:5- 


Diarhnrgc  meamiremfiilH  of  Rio  (Irande.  near  Eaffle  Pajw,  Tex.y  in  1904 — C'Ontinu<-<I. 


Date 


Hydrographer. 


July  7 j  J.  K.  Wilson 

July  11 <lo 

Julv  14 ' do 

Julv  18 do' 

Julv  21 do 

Julv  25 do 

July  27 ' do 

Julv  30 • do 

AuguHt  3 do 

August  6 J <lo 

August  9 do 

August  13 1 do 

Augtist  17 ' do 

August  20 

August  23 

August  26 

August  29 ' do 

August  31 i do 

8eptend)er  3 do 

September  7 ' <lo 

Septeiuher  9 .do 


do 
do 
do 


Septenil^er  14  ''J do 

Seplend)er  16". «lo 

September  18 '' <lo 

Se|)tend)er  20 do 

Septend)er  23 do 

September  2(> do 

September  28  . .' do 

Sej)tember  30 <lo 

()ctol)er  4 do 

()rt(»ber  7 do 

October  11 do 

October  15 do 

October  20 1 do 

October  22 do 

October  25 do 

October  28 do 

October  31 do 

Noveml)er4 do 

Noveml>€»r8 do 


"  Float 


1       Area  of 
.section. 

Mean 
velocity. 

Gage 
height. 

I>Lschan;»^. 

S<imirr/cd. 

Fat  pt r  Mr. 

Feet. 

Stnttt't  jtwt 

1          2,111 

1.  33 

2.  15 

2,  sjri^ 

1,866 

1.20 

1.9 

2, 2:i*< 

1,791 

1.07 

1.6 

1 .  lei 

1,714 

1.07 

1.5 

l,Sil' 

1,827 

1.17 

1.9 

2,  i:;" 

2,  m\ 

2.  34 

3.  75 

fJ.  b>" 

1,916 

1 .  25 

2.1 

1,892 

1.24 

2.  1 

2.  :m^ 

1,719 

1.09 

1.8 

Ks*i»i 

1,  726 

l.W 

1.8 

1 .  ss;; 

1,775 

1.15 

2.0 

J.  (Ci:» 

1,705 

1.01 

1.5 

1 .  72.; 

1,677 

0.99 

1.5 

Hy-^ 

1,()66 

i.a5 

1.7 

1 ,  7-V> 

1,690 

0.98 

1.4 

l,(ili4 

1,816 

1.08 

1.9 

l.!«il 

1,923 

1.01 

2.0 

1,1M> 

1,^25 

1.17 

2.4 

2.  24*.* 

2,017 

1.35 

•'  1 

2.71-S 

4,458 

3.  2(5 

(».4 

14,5:U 

5,  237 

7.  23 

7. 95 

M,  s5i' 

11,924 

8.95 

19.0 

lOt;.  r>H7 

1 7, 0(33 

9.00 

22.  0 

15:>.  '»«kN 

(i,  992 

4.  58 

10.2 

:VJ,uv. 

6,  258 

4.75 

8.  85 

2*K  T.V; 

1         7, 387 

5.  33 

11. 1 

av»,  :w.« 

5,  090 

3.74 

6.  2 

19,02:. 

5,  055 

3.  86 

().6 

19,.VJi. 

4,  544 

3.  0(i 

6.2 

i:;,«^ii 

4,  327 

2.  45 

5.  75 

u>,  r.^H, 

3,  968 

2.  22 

5.2 

.s,  N>2 

4,  059 

2.  32 

5.3 

9,4o.; 

5,  88() 

0.  ol 

9.0 

:5J,  4:;» 

6,012 

5.  23 

9.2 

31,417 

5,  392 

4.89 

8.4 

2«.  :v- ; 

5,  353 

4.84 

8.  I 

25.  V*:  J 

4, 555 

3.74 

6.  5 

17,  (»:>=» 

4,  250 

3.  68 

(i.2 

l.\»p> 

3,  758 

3.  33 

5.65 

12,  .M« 

8, 520 

3.14 

5. 35 

1i,cm: 

measurement 

• 
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IHnchnrge  meinfurnneuls  of  Rio  (trttndf  war  Kngle  /V/«x,  Tex.^  in  1904 — OontiiiiUHl. 


Date. 


Hydn»Kr»ipher. 


J.  K.  Wilson 
....do 


November  11 , . 
Xoveml)erl4.. 

N<)veint)er  17 ' do 

Noveiril)er  20. . .  | do 

Novembt»r  2Ii ' do 

Novend>er2t> I do 


Novenilier  30 

do 

Det'ember  4 

do 

JVi'eml>er  8 

.do 

Decern  l)er  12 

do 

December  16 

do 

Decern  l)er  19 

do 

Deceir.l)er  22 

do 

I>ec?eiiil)er  24 

do 

December  28 

do 

Deceml)er  31... 

do 

Area  of 
Het'tion, 


Stjttare/ff't. 
3,  408 
3, 170 
2,  973 
2,  830 
2,iMl 

2,  756 
2,676 

3,  255 
2, 949 
2, 979 
2,941 
2,789 
2,778 
2, 695 
2,644 


Mean 
vehx'itv. 


Fc(  t  jtnr  sec. 

3.a> 
2.57 
2.47 
2.  38 
1.90 
1 .  70 

1 .  62 
1.62 

2.  52 
2.01 
1.74 
1.91 
1.89 
1.79 
1.69 
1.61 


(iage 
height. 


FrrL 
4.9 
4.6 
4.  3 
4.  1 
3.9 

3.  8  ^ 
3.6 
3.6 

4.  45 
4.05 
3.  8 
4.0 
3,9 
3.8 
3.4 
3.  3 


Pischanfe. 
ISecomi-fcft. 

10, 521 
8, 136 

7,  ;^>7 

6,729 
5, 580 
4,785 
4,467 

4,  338 
8.207 
5,929 

5,  191 
5,  620 
5,  268 
4,960 
4, 553 
4,256 
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[NO.  tii 


Afeati  dnibj  gage  height ^  in  feet ^  of  Rio  Grande  near  Eagle  Pass,  Tex.  ^  for  J 904. 


Day. 

Jhii. 

2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
'1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

Feb. 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
l.H 
l.K 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

Mar. 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

A|»r. 

1.6 
1.75 
1.9  - 
1.95 
1.8 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
.   1.6 
1.6 
1.5 
1.65 
1.55 
1.5 
1.5 
1.4 
1.4 
1.9 
1.55 
1.5 
1.5 
1.45 
1.4 
1.4 
1.4 

May. 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.7 

1.5 

1.45 

1.4 

1.35 

1.3 

1.3 

1.4 

1.5 

1.6 

1.6 

1.55 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

2.45 

2.25 

2.6 

3.4 

3.75 

4.7 

3.3 

June. 

July. 

Atig. 

1.85 

1.8 

1.75 

1.65 

1.7 

1.85 

2.0 

2.2 

1.95 

2.0 

1.75 

1.5 

1.65 

1.5 

1.5 

1.45 

1.45 

1.4 

1.35 

1.5 

1.4 

1.4 

1.6 

1.56 

1.56 

1.6 

1.7 

1.95 

2.1 

2.3 

2.4 

Sept. 

Oct. 

6.55 

6.35 

5.95 

5.7 

5.95 

5.36 

5. 15 

5.1 

5.2 

5.2 

5.45 

6.1 

6.35 

7.25 

8.8 

8.0 

8.5 

8.55 ; 

a  75 
9.2    1 
8.7 
8.45 
8.5 
7.95 
8.05  1 
7.85  1 
6.9    ; 
6.45  I 
6.1     ' 
5.85 

Nov. 

6.3 

6.4 

6.4     ' 

5,7 

5.5 

5.  X> 

.5.7 

5w4 

5.3 

5.05 

4.85 

4-7    . 

4.6.) 

4.55 

4.4 

4.45 

4.3 

4.3 

4.2 

4.1 

4.0 

3.9 

3w85 

8.8 

8.8 

3.8 

8.7 

8.7 

3.65  ! 

3w6 

iKx. 

1 

2 

3 

2.7 

2.7 

2.2 

2.0 

1.9 

2.75 

2.7 

3.a5 

3.45 

2.4 

8.5 

3.65 

3.45 

2.75 

2.9 

2.,V> 

2.3 

2.15 

2.0 

1.85 

1.7 

2.25 

2.95 

2.75 

2.56 

2.3 

2.1 

7.3 

8.5 

5.15 

3.9 

3.2 

2.8 

2.5 

2.5 

2.35 

2.15 

2.0 

2.0 

2.1 

1.9 

1.8 

1.65 

1.6 

1.6 

1.6 

1.55 

1.5 

1.5 

1.7 

1.9 

1.85 

2.2 

4.1 

8.4 

2.35 

2.1 

1.85 

2.15 

2.05 

1.9 

2.4 
2.25 
2.1 
2.5 
2.45 
2.35 
7.1 
6.65 
8.0 
7.0 
6.85 
9.3 
12.1 
18.15 
23.1 
22.6 
13.75 
10.0 
9.05 
8.75 
9.2 
10.7 
10.55 
8.5 
6.85 
6.1 
6.95 
6.6 
6.45 
6.15 

3.6 
3.6 

3  ♦. 

4 

li.b 

5 

it". 

6 

3.h 

4  £i 

8 

4.4.*) 

9 

4.4 

10 f 

4.4 

11 

4."i.T 

12 

4.1 

18 

3  V 

14 

3  ^ 

!.•> 

3.^ 

16 

3.S 

17 

4.U 

18 

4  U 

19 

4  06 

20 

4  U 

21 

3,yf 

22 

3.9 

23 

3.9 

24 

3.8 

25 

26 

S.7 
8.6 

27 

3.45 

28 

3.4 

29 

3,4 

30 

3l4 

31 

8l3 
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Menn  daily  dUcharge,  in  second-feet,  of  Rio  Grande  near  Eagle  Pass,  Tex.,  for  1904. 


Day. 


Jan. 


1. 

2. 


2.080 
2,100 

3 2,120 

4 |<i2.140 

5 ■  2.040 

6 1  2,080 

7 ««2,080 

8 2,020 

9 

10 

11 

12 


Feb. 


2,010 

1,990 

al,970 

2,010 

13 2,050 


14. 

15. 
16. 


<i2.090 
2,060 
2,070 

17 2,oao 

18 |««2,060 

19 2,020 

•iO 1,990 

21 al,9e0 

•22 1,960 

£i 1,960 

'24 1,910 

25 al,910 

•26 1,910 

27 1,910 

28 al,9l0 

29 1,900 

30 1,890 


31 <il,880 


1,860 
1,840 

al,820 
1.820 
1,890 
1,830 

al,830 
1,840 
1,860 

«1,870 
1,870 
1,870 
1,860 

al,860 
1,860 
1,850 

al,840 
1,840 
1,840 

al,840 
1,840 
1,840 

nl,830 
1.830 
1.810 

al,850 
1,850 
1.840 

al,840 


Mar. 

1,800 
1,770 

|«1,730 
1,730 
1,730 
1.740 

al,740 
1,720 
1,710 

11,700 
1,680 
1.660 
1.660 

al,660 
1.660 
1,660 
1,660 
1,650 
1,640 
1,640 
1,640 
1,630 
1,630 
1,630 

«1,630 
1,630 
1.680 

<il,630 
1,620 
1,620 

al,620 


Apr.     May. 


1,620 ;  1 

1,810  I  1 

2,000  al 
a2,070 

1,920 

1,920 
al,920 

1,760 

1.760 

1,600 
al.OOO 

1,590 

1.570 
al,560 

1,560 

1.400 

1,630 
01,460 

1.380 
al,380 


1 
1 

«1 
1 
1 

al 
1 
1 

al 
1 
1 
1 

al 
1 
1 
1 


h^ 


1,280 

1,280  .  1 
al,980  i  1 

1, 420     1 

1,350  |n2 

1,840 
nl,310' 

1,280 


1,280 
al,2H0 


6 
4 


280 
280 
280 
280 
280 
280 
800 
480 
400 
820 
280 
250 
260 
390 
540 
600 
690 
590 
SOO 
300 
300 
300 
300 
300 
570 
300 
900 
900 
220 
300 
640 


June. 


July. 


3.500 

08,500 
2,780 
2,500 

02,360 
4,440 
4,320 

06,990 
5,690 
3,040 

05,850 
6,300 
5,600 

03,540 
3,680 
8,360 

02,990 
2.630 

02.280 
2,040 
1,800 
2,780 

04,300 
8,690 

o3,120 

2,990 

2,810 

030,600 

034,180 

12,980 


8,860 
6,550 

O5.190 
4,080 
4,080 
3,530 

02,810 
2,470 
2,470 
2,700 

02,240 
2,130 
1,970 

ol,920 
1,920 
1,920 
1,880 

01,840 
1,840 
1,980 

lo2,180 
2,090 
2,780 
6,940 

05,260 
2,910 

12,390 
2,070 
2,410 

02,280 
2,130 


Aug.      Sept. 


1,950 
1,870 

,01,880 
1,750 
1,790 

ol,920 
2,040 
2,200 

o2,000 
2,040 
1,890 
1,730 

ol,830 
1,710 
1,690 
1,650 

ol,640 
1,620 
1,600 

al,690 
1,660 
1,660 

.01,800 
1,770 
1,770 

ol,800 
1,830 
1,960 

o2,020 
2,170 

02,250 


Oct. 


2,480 

2,600 

02,720 

3,720 

3,600 

3,350 

017,380 

15,530 

038,050 

18,100 

17,200 

46,000 

62,800 

0100,700 

172,300 

0163,800 

60,500 

<«1,720 

80,110 

'  029,580 

81,220 

37,550 

036,920 

28,450 

21,680 

ol8, 520 

22,000 

019,520 

16,950 

013,650 


15,400 
14,640 
11,880 

010,430 
11,600 
9,280 
o8,640 
8,470 
8,800 
8,800 

010,000 
13,900 
15,400 
20,800 

031,060 
29,600 
28,560 
28,420 
29,170 

,031,420 
28,4-20 

026,580 
26,780 
25,090 

025,640 
21,720 
19,240 

016,800 
15,160 
13,980 

al5, 160 


Nov. 


16,100 

16,570 

16,570 

012,770 

11,800 

11,060 

12,770 

011,300 

10,990 

10,700 

010,820 

9,420 

8,780 

o7,960 

7,570 

7,700 

07,860 

7,360 

7,050 

06,780 

6,250 

5,770 

05,440 

5,120 

4,960 

04,790 

4,630 

4,630 

4,550 

04,470 


Dec. 


4,430 
4,400 
4,370 

04,340 
4,340 
4,340 
7,640 

o8,210 
7,920 
7,920 
7,070 

06,210 
5,480 
5,480 
5,190 

o6,190 
5,620 
5,620 

o5,770 
5,620 
5,440 

o5,270 
5,270 

04,960 
4,850 
4,750 
4,600 

O4.550 
4,520 
4,490 

04,260 


a  Meter  measoiements. 
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[.KO.  132. 


EMimcUed  vioidhly  discharge  of  Rio  Gratide  near  Eagle  Paxs,  Tex. ,  for  1904- 


Discharge  in  sccond-fect. 


Month. 


,  Maximum.  ,  Minimum. 


January.. 
February 
March  . . . 

April 

Mav 


June 

July 

Auj<UKt 

8ei)teniber 
October . . . 
November. 
December . 


The  vtiar 


2, 140 

1,870 

1,800 

2,070 

10,300 

:w,  180 

8,860 

2,  250 

172,:^00 

31,420 

16, 570 

8,210 


172,300 


1,880 
1,820 
1,620 
1,280 
1,250 
1,800 
1,840 
1,600 
2,480 
8,470 
4,470 
4,260 


Total  in 


!TO     I 


1,250 


Mean. 

2,002 
1,844  ! 
1,673 
1,577 
2,167 
5,886 
3,088 
1,^3 
35,622 
18,735 
8,716 
5, 423 


123,  W4 
106.  (»f#; 

102.  w:; 

93,  sas 

13:^,J«J» 

350, 2H1 
189,  S.> 
113,29^5 
2,  119,ti:^ 
1.  151,9fi(> 
518,fi5s 
:i:«,  461 


7, 381      5, 336, 271) 


C0NP:J08   RIVER   NEAR   MOGOTE,  COLO. 

This  station  was  established  August  25,  1899,  by  A.  L.  Fellows. 
The  gage  is  located  500  feet  below  the  highway  bridge  4  miles  alx>ve 
Mogote,  Colo.  The  gage  is  an  inclined  pine  timber,  2  by  6  inches 
painted  white  and  graduated  in  vertical  feet  and  tenths  with  black 
paint  and  brass  tacks.  It  is  securely'  spiked  to  the  stump  of  a  dead 
tree  on  the  right  bank.  It  is  read  twice  each  day  by  Miss  Nellie  King. 
Discharge  measurements  are  made  from  the  downstream  side  of  the 
highway  bridge.  The  initial  point  for  soundings  is  the  inside  face 
of  the  abutment  on  the  right  bank,  downstream  side.  The  channel  is 
straight  above  and  below  the  station,  and  the  banks,  though  low,  are 
not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel 
and  cobblestones.  There  is  but  one  channel,  broken  bv  the  central 
pier  of  the  two-span  bridge. 

There  is  one  bench  mark  at  this  station.  It  is  composed  of  three 
20-penny  nails  driven  into  the  root  of  a  large  cottonwood  about  3<»> 
feet  south  of  the  gage  and  7.87  feet  above  its  zero. 
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Date. 


Hydrog^mphiT. 


May  8 (;.  B.  Monk 

Jiiiu*  8 do 

.J  niK'  17 1 do 

JiiiH'  27 do 

July  21'' ' do 

Jnlv  211 do  .... 

Aujfust  25 ' do 


Width. 

Fret. 
85 
88 
88 
87 

'       89 
I      85 


Art»H  of 

section. 

Mean 
vehwily. 

GaRC 
height. 

Feet. 

Di8- 
chanfe. 

.S../<r. 

>fcoml-ft. 

170 

1.79 

2.22 

305 

179 

2.  31 

2.40 

412 

179 

2.37 

2.45 

424 

144 

1.31 

1.95 

188 

74 

.53 

1.45 

39 

124 

.81 

1.86 

101 

143  ' 

1 

l.il 

1 

1.90 

159 

«Meni«ure<l  at  (Ufferi'iil  wction. 


Mean  dadij  gaije  hei{iht^  in  feet y  of  Conejos  River  twar  Mogote,  Colo.,  for  1904. 


Pay 


-\pr. 


1 

1.(10 

•  » 

1.75 

3 

1.60 

1 

1.60 

T\ 

1.55 

r>  

1. 05 

T.... 

1.55 

^ 

1.60 

9 

1.60 

10 

1.55 

11 

l.«0 

1-2 

1.85 

13 

2.20 

11 

2.40 

1.5 

2.50 

Ifi 

2.40 

17 

2.50 

18 

2.50 

19 

2.50 

•20 

2.45 

21 

2. 45 

22 

2.10 

2:\ 

2. 15 

21 

2.00 

2r> 

2. 15 

•J6 

2. 50 

•27 

2. 55 

2« : 

2. 75 

2<J 

2.  55 

:tt) 

2.45 

31 

May.    .  June.  •  July.   '   Aug'.       Sept. 


Oct. 


2.50 

2.55 

1.90 

2.  15 

2. 55 

3.60 

2. 35 

2.45  1 

1.90  , 

.  2.35 

2.45  ' 

3.00 

2.15 

2.  :i5 

1.80 

2.35 

2. 35 

2.75 

2.10 

2. 15  1 

1.80 

2.60 

'2.;^0 

2.60 

2. 10 

2.10  , 

1.70  1 

2. 75 

'2. '20 

2.50 

2.  15 

2.10 

1.65  I 

2.25 

2. '20 

•2.40 

2.20 

2. '20 

1.55 

2.  :V) 

'2.10 

3.00 

2.35 

2.45  ' 

1.55  , 

2. 45 

2.00 

3.00 

2.35 

2.50  , 

1.50 

2.  '25 

2.00 

3.25 

2.  45 

2.:«) 

1.50 

2.10 

1.90 

3.05 

2.60 

2.30 

1.50  , 

2.10 

• 

1.90 

2. 95 

2.65 

2. 45 

1.50  ■ 

2.00 

1.80 

2.85 

2.80 

2.30 

1.45 

2.00 

1.80 

2. 75 

2.80 

2.35 

1.40 

2. 15 

1.70 

2.eJ5 

2.50 

2.30 

1.40  1 

2.20 

1.70 

2.65 

2. 55 

2.40 

1.40 

2.20. 

1.70 

2.56 

2.55 

2.45 

1.40  1 

2.10 

1.70 

2.50 

2. 75 

2.30 

1.30  1 

2.10 

1.65 

•2.45 

2.85 

2.20 

1.40 

2.26 

1.60 

2.30 

2.80 

2. 15 

1.40 

2.  "20 

1.60 

2.20 

2.80 

2.10 

1.50 

2.10 

1.60 

2. '20 

2.65 

2. 25 

1.50  , 

2.00 

1.60 

2.15 

2.80 

2.00 

1.60 

2.00 

1.65 

2.10 

2.80 

2.10 

1.60 

2.  a5 

1.80 

'2.10 

2. 55 

l.UO 

1.70 

2.00 

1.80 

2.10 

2.50 

1.95 

1.60 

2.05 

1.80 

•2.10 

2. 5,'. 

2.00 

1.65 

2. 05 

1.70 

1.95 

2. 50 

2. 05 

1.80 

•2.00 

1.80 

1.90 

2. 50 

i.yo 

2.10 

2.00 

2.02 

1.90 

2. 55 

1.85 

2. 10  1 

2. 45 

4.00 

1.90 

2.50 

1.95 

'2.50 

1 

1 

1.80 
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[so.  ir. 


Haling  Uiblsjor  Conejos  Hirer  near  Mogote,  Colo. ,  from  January  1  to  l)eceml»cr  .?/,  19(i4. 


Gage 
;   hei^t. 

Discharge. 

Qage 
height. 

DiHchaige. 
Second-feet. 

Gage 
ireight. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

DiicharKf 

,      Feei. 

Second-feet. 

Feet. 

Feet. 

Scctmd-frrt 

1.30 

10 

:     1.90 

160 

2.50 

480 

3.20 

l,(>4i> 

1.40 

20 

2.00 

205 

2.60 

550 

3.30 

1,13.S 

1.50 

40 

2.10 

255 

2.70 

620 

3.40 

1,235 

1.60 

60 

2.20 

305 

2.80 

700 

3.50 

1,335 

1.70 

90 

2.30 

360 

2.90 

780 

3.60 

1,435 

1.80 

120 

2.40 

420 

3.00 

865 

,     3.70 

1,545 

The  above  table  is  applicable  only  for  opeu-channel  conditions.  It  is  ba^ed  upon 
10  discharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  defimti 
between  gage  heights  1.50  feet  and  2.50  feet.  The  table  has  been  ext€nde<l  beyorui 
these  limits.  Above  gage  height  3. 75  feet  the  rating  curve  is  a  tangent,  the  differeoi^ 
being  120  per  tenth. 

Edimated  monthly  discharge  of  Conejos  Hirer  near  M(fgoUf  Colo.j  for  1904- 
I  [Drainage  area,  28*2  Hfiiiare  miles.] 


Diwharge  in  second-feet. 


Run -off. 


Month. 


April 

May 

June 

July 

August . . . 
September 
October  .. 


Maximum.     Minimimi.  '     Mean. 


Total  in 
acre-feet. 


Second-feet    j^^pi^  ,„ 


660  , 
740  I 
515 
255 
660 
1,900 
1,435 


50 
255 
140 

10 
205 

60 
120 


283 
509 
320 

76.1 
316 
233 
515 


16,840 
31,300 
19,040 
4,679 
19,430 
13,860 
31,670 


1.00 
1.80 
1.13 

.270  ' 
1.12 

.826 
1.83 


l.lli 
2.0s 

1.26 
.  31 1 

1.29 
.922 

2.11 


TAYM^R    AND"! 
HOYT.         J 


RIO    GRANDE    DRAINAGE    BASIN. 


97 


PECX)S  RIVER  AT   SANTA   ROSA,  N.  MEX. 

This  station  was  established  May  5,  1903,  by  H.  C.  Hurd.  It  was 
originally  located  at  the  bridge  of  the  Chicago,  Rock  Island  and  Pacific- 
liailway.  The  gage  rod  is  a  2  by  4  inch  timber,  graduated  to  feet  and 
tenths.  It  is  bolted  to  the  masonry  footing  of  the  east  tower.  Daily 
readings  are  made  by  L.  M.  Shely,  a  bank  clerk.  The  initial  point 
for  soundings  was  the  end  of  the  girder  at  the  east  end  of  the  bridge. 
Both  banks  are  high  and  can  not  overflow.  The  bed  of  the  river  is 
solid  rock  overlaid  by  quicksand  to  the  depth  of  2  or  3  feet.  The 
current  is  never  sluggish  and  becomes  very  swift  during  time  of  floods. 
The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station. 
Bench  mark  No.  1  is  a  shelf  cut  in  the  east  abutment  at  an  elevation  of 
29.7  feet  above  the  zero  of  the  gage.  A  cable  was  established  later  in 
the  year  at  a  point  335  feet  above  the  railroad  bridge.  Distances  across 
the  river  are  marked  on  the  cable  with  white  paint.  During  the  great 
flood  of  September  29  and  30, 1904,  the  upper  portion  of  the  gage  rod 
was  torn  away  but  the  lower  portion  was  left  intact.  A  new  gage 
was  installed  by  W.  G.  Russell  on  the  east  side  of  the  second  pier  to 
replace  the  one  which  was  torn  out.  This  new  portion  of  the  gage  is 
2  by  6  inch  by  16  feet  pine  timber,  graduated  in  feet  and  tenths  and 
bolted  to  the  east  face  of  the  second  pier  from  the  north  end  of  the 
bridge.  The  same  flood  cut  away  the  earth  from  the  face  of  the  north 
abutment  leaving  the  bench  mark  about  25  feet  above  the  ground  and 
inaccessible,  so  in  establishing  the  new  gage  reference  was  made  to 
the  old  gage  which  had  not  been  moved  by  the  flood.  A  second  bench 
mark  was  placed  by  W.  G.  Russell  on  the  east  side  of  the  first  pier  from 
the  north  end  of  the  bridge.  It  is  a  chiseled  surface  near  the  top  of 
the  second  stone  from  the  downstream  end  of  the  pier,  and  in  the 
second  tier  of  stones  from  the  bed  rock,  and  is  marked  ''B.  M."  Its 
elevation  is  6.41  feet  above  the  zero  of  the  present  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  mecuurementa  of  Pecos  River  at  Santa  Rosa^  N.  Mex.,  in  1904' 


Date. 


April  2..., 
August  7  . . 
August  9  . . 
August  23  . 
October  30. 


Hydrographer. 


W.  G.  Russell... - 
Russell  and  Shely 

do 

L.  M.  Shely 

do 


width. 

Area  of 
Bection. 

FeeL 

Sq.Jeei. 

45 

11 

90 

78 

94 

64 

94 

75 

60 

41 

Mean 

velocity. 

Gage 
height. 

Diis- 
chaiKC- 

Ft.  per  aec. 

Feet. 

Seamd/t 

0.84 

1.50 

9 

3.08 

2.50 

240 

1.64 

2.10 

ia5 

1.83 

2.10 

137 

1.88 

2.10 

77 

IRR  132—05- 
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[NO.  ISi 


Mean  cUiUy  gmje  fieightj  infeety  of  Pecos  River  near  Stinta  Rosaj  N.  Mex.^Jor  J9f)4. 


Day. 

Jan. 

Feb. 
1.66 

Mar. 
1.60 

Apr. 
1.60 

May. 

June. 

July. 
3.50 

Aug. 
1.30 

Sept. 
1.60 

6.01) 

Not. 
0.70 

Ihf, 

1 

0.66 

1.40 

1.40 

o..-it» 

2 

.66 

1.65 

1.60 

1.70 

1.40 

1.40 

2.60 

3.50 

1.60 

3.00 

.70  : 

.ill 

3 

.65 

1.65 

1.60 

1.70 

1.40 

1.40 

2.50 

4.00 

1.60 

3.00 

.70 

.  r<i 

4 

.65 

1.65 

1.60 

1.50 

1.40 

1.40 

2.00 

3.00 

2.00 

2.00 

.70 

.  -Vi 

5 

.66 

1.66 

1.65 

1.60 

1.40 

1.40 

2.50 

2.40 

1.60 

2.00 

.70 

..VI 

6 

.65 

1.70 

1.65 

1.50 

1.40 

1.40 

1.60 

2.40 

1.60 

2.00 

.60 

..«! 

7 

.66 

1.70 

1.65 

1.46 

1.40 

1.40 

1.40 

2.50 

1.60 

2.00 

.60 

.:t» 

8 

.65 

1.70 

1.66 

1.46 

1.40 

1.40 

1.40 

2.20 

1.60 

2.00 

.60 

..V 

9 

.65 

1.70 

1.66 

1.46 

1.40 

1.40 

1.20 

2.20 

1.60 

2,00 

.60 

.:<! 

10 

1.65 

1.70 

1.66 

1.40 

1.40 

1.40 

1.10 

4.00 

1.60 

2.00 

.60 

.h) 

11 

1.65 

1.70 

1.65 

1.40 

1.40 

1.40 

1.10 

2.00 

1.40 

2.00 

.60 

.'*» 

12 

1.65 

1.70 

1.65 

1.40 

1.40 

1.90 

1.10 

2.00 

1.40 

2.00 

.60 

..=M) 

13 

1.65 

1.70 

i.a5 

1.40 

1.40 

1.40 

1.10 

2.00 

1.40 

2.00 

.60 

.'* 

14...- 

1.66 

1.70 

1.66 

1.40 

1.40 

3.00 

1.10 

2.00 

1.40 

2.00 

.60 

..V 

16 

1.66 
1.65 
1.65 
1.66 
1.66 
1.66 
1.66 
1.66 
1.66 
1.65 

1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 

1.65 
1.65 
1.65 
1.66 
1.66 
1.65 
1.60 
1.60 
1.60 
1.60 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

2.00 
2.00 
2.00 
1.30 
3.00 
2.00 
1.70 
4.00 
1.90 
1.40 

1.10 
1.10 
3.50 
2.00 
3.00 
2.00 
2.60 
2.60 
2.00 
2.00 

1.20 
1.80 
1.80 
1.50 
1.50 
1.70 
1.90 
1.80 
1.20 
1.60 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

2.00 
2.00 
2.00 
1.50 
1.50 
1.50 
1.40 
1.40 
1.30 
1.00 

.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

.Hi 

16 

.:%) 

17 

.V 

18 

.11 

19 

.:*» 

20 

tO 

21 

.:<i 

22 

..'«! 

23 

'*: 

24 

.V- 

26 

1.65 

1.60 

1.60 

1.40 

1.40 

1.40 

2.00 

1.80 

1.40 

.90 

.60 

..11' 

26 

1.65 
1.66 
1.65 
1.65 
1.66 
1.65 

1.60 
1.60 
1.60 
1.60 

1.60 
1.55 
1.55 
1.56 
1.55 
1.66 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.30 
1.20 
1.20 
1.10 
1.40 

1.50 
1.20 
1.20 
1.20 
1.80 
1.30 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.40 

1.40 

4.00 

13.00 

2.'{.00 

.90 
.90 
.90 
.80 
.80 
.70 

..'lO 

.50 
..•iO 
.50 
.50 

.:»» 

27 

.-'<• 

28 

.'*( 

29 

.  '< 

80 

Vi 

81 

.\i 

PECOS   RIVER   NEAR   FORT  SUMNER,  N.  MEX. 

This  station  was  established  June  12,  1904,  by  Earl  Patterson.  It 
is  located  about  12  miles  northwest  of  Fort  Sumner,  N.  Mex.,  and  4") 
miles  south  of  Santa  Rosa,  N.  Mex.,  the  nearest  railway  station.  It 
is  also  1  mile  upstream  from  the  spring,  trees,  and  houses  known  a.> 
Arinosa.  A  plain  vertical  staff  gage,  graduated  to  feet  and  tenths,  is 
securely  bolted  and  braced  to  the  solid  rock  of  a  sandstone  bluff  cm 
the  right  bank  of  the  river.  Graduations  to  the  half  foot  are  contin- 
ued on  the  rock  above  the  gage.  The  gage  is  read  twice  each  day  by 
Earl  Patterson.  Discharge  measurements  are  made  at  low  water  by 
wading  20  feet  below  the  gage,  and  at  high  stages  b}'  means  of  float>. 
The  cross  section  has  f)een  ascertained  by  means  of  a  level  and  rod. 
The  initial  point  for  soundings  is  a  2  by  4  inch  pine  stake  driven  into 
the  right  bank  about  20  feet  from  the  gage  rod  and  100  feet  east  of  a 
small  spring.  The  channel  is  straight  for  about  600  feet  above  and 
200  feet  below  the  station,  and  is  very  narrow.     The  current  is  swift. 
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Both  bankn  are  high,  vertical,  and  not  i^ubjeet  to  overflow.  The  right 
hink  18  of  earth  and  the  left  bank  is  of  rock.  The  bed  of  the  stream 
i^  composed  of  sand,  and  is  shifting.  The  bench  mark  is  a  cross  cut 
in  a  point  of  rock  directly  above  the  gage  rod,  on  the  right  bank. 
Its  elevation  is  14.75  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904:  have  been  made  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

Discharge  measurements  of  Pecos  Rir^r  near  Fort  Samner,  N.  Mex.,  in  1904. 


Bate. 


I 


Hydrographer. 


Jane  14  « E.  Patterson 

Jane  14  * do 

June  16  « i do 

June  16  fr : do 


June  16  «► ... 

June  20  «  .  - . 

June  21  rf  . . , 

June  21  ft... 

June  22  *  . . . 

Jane  23  &  . . . 

June  23/..- 

June 2A9  ... 

Jane  27  *  . . . 

June  29 

July  1< 

July  1* 

Jaly  1ft 

July  16 

July  26 

July  26 

Julv26 

July  26 

July3 

July4 

July  5 

July6 

July  15 

July  17 

October  15  I 
October  15 "» 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 


Width. 

Feet. 

194 

170 

171 

265 

268 

63 

63 

256 

265 

258 

190 

190 

77 

77 

120 

259 

261 

262 

270 

261 

262 

259 

216 

210 

167 

126 

49 

44 

401 

241 


Area  of 
section. 


kSf/.  feet. 
166 
145 

88 

<^;W3 

54 

102 

«^324 

''717 

^395 

170 

132 

68 

52 

70 

J  495 

J  536 

J560 

J  730 

^642 

i547 

i370 

*238 

*177 

122 

82 

40 

42 

5,473 

254 


Fl,  per  sec. 
1.88 
1.88 
1.63 
3.82 
5.28 
1.54 
3.23 
3.44 
6.96 
4.22 
1.76 
1.68 
1.35 
1.46 
1.51 
5.08 
4.95 
5.43 
6.95 
6.05 
5.37 
3.74 
2.21 
2.23 
1.84 
1.70 
1.54 
1.46 
8.25 
2.9i) 


f^cet. 
3.30 
3.20 
3.10 
4.00 
4.30 
2.85 
2.80 
3.80 
5.30 
4.10 
3.10 
3.00 
2.50 
2.40 
2.60 
4.40 
4.50 
4.60 
5.20 
4.90 
4.55 
3.90 
3.35 
3.30 
3.05 
2.80 
2.40 
2.40 

1 7. 95 
1.40 


Second-fl. 

313 

276 

144 

1,273 

2,183 

84 

330 

1,118 

4,993 

1,671 

302 

222 

92 

76 

106 

2,519 

2,657 

3,046 

5, 076 

3,889 

2,942 

1,420 

528 

395 

225 

139 

62 

61 

45,160 

761 


o  Wading. 

if  Float  measurement. 
<•  ^30unding  July  17. 
<f  :Made  after  6-ioot  rise. 
«  SouDding  July  24. 


/Made  after  long  flood. 


)ng 


0  Immediately  after  2i-foot  rise. 
*  After  flood. 
<After8malI  UhmiI  rain, 
i  Soundings  July  3. 


k  iiottom  of  channel  changing. 
I  Kutter's  formula, 
m  Wading  after  IH-foot  ri.se. 
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[NO.  ISL 


Me^in  daily  gage  height,  in  feel,  of  Peco»  River  ntar  Fort  Sumner,  N:  Mex.,  for  1904. 


Day. 


1. 

2. 

3. 
1. 
5. 
6. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


June.      Julv. 


3.00 
3.12 
8.26 
3.25 
4.00 
8.20 
2.97 
2.92 
2.85 
3.82 
4.90 
8.77 
3.05 
2.62 
2.50 
2,60 
2.45 
2.40 
2.40 


3.60 
4.70 
8.87 
8.80 
8.07 
2.77 
2.60 
2.50 
2.40 
2.40 
2.40 
8.20 
2.55 
2.40 
2.40 
2.60 
2.40 
ft2.80 
«'6.50 
3.60 
3.20 
4.52 
8.10 
8.55 
3.87 
8.27 
3.70 
3.30 
3.07 
2.90 
2,70 


Aug.    '  Sept.        Oct.       Nov. 


iHr 


8.25 

3.20 

4.25 

8.80 

3.70 

8.70 

8.10 

3.75 

2.70 

3.80 

2. 55 

1.95 

1.80 

1.65 

1.50 

1.50 

1.70 

1.90  j 

1.90-i 

1.75 

1.65 

2.40 

2.20 

2,15 

1.85 

1.75  i 

1.70 

1.60 

1.60 

1.60 

1.60 


1.70 
1.65 
3.15 
1.70 
1.75 
1.65 
1.60 
1.50 
1.50 
1.50 
1.50 
1.60 
1.60 
2.20 
1.65 
1.60 
1.60 
l.GO 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.90 
1.80 
1.70 
2.85 
1.40 
4.50 


a  4.20 

610.00 

2.70 

2.60 

1.65 

2.20 

1.50 

1.30 

2.00 

2.65 

2.20 

1.85 

1.55 

1.70 

clO.OO 

1.20 

1.15 

l.O-f 

.90 

.90 

.90 

.85 

..SO 

.80 

.75 

.60 

.60 

.60 

.60 

.60 

.60 


0.50 
.50 
.50 
.40 
.40 
.40 
.40 
.40 
.30 
.30 
.30 
.30 
.30 
.SO 
.30 
.80 
.30 
.90 
.30 

.a) 

.30 
.30 
.30 
.30 
.30 
.30 
.20 
.20 
.20 
.20 


.-II 
.i 
.*) 

.to 

.40 

.4n 
.40 
.40 


(I  Night  of  Oct.  1  gage  reading  17.85. 


«» Flood. 


r  Morning  of  Oct.  15 gage  reading  17.96 


Mean  daily  discharge,  in  second-feet,  of  Pecos  River  near  Fort  Sumner,   \.  Mex,,  for 

1904. 


Day. 


1.. 
2.. 
8.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10. 
11. 


June. 


July. 


235 

i;w 

98 

'  76 

62 

62 

(52 


Aug. 


760  380 

8,340  845 

540  ,  2,050 

896  1,070 


910 
910 


Day.  June. 

I 
,  180 

'  220 

295 

250 

16 1,275 


12. 
18 
14. 
15. 


17. 


2S5      18. 
985      19. 


820 
180 


July. 

810 
84 
62 
62 
76 
61 

140 


Aug. 


I 


140  !  5,670 


132   20 
1,070   21 
100 


84 

I      600 

22 '  3,940 


760 

845 

2, 820 


Day, 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


June.  I  July.    Auc. 


l.OOO 
260 
110 
90 
90 
80 
72 
72 


285  . 

095  . 

490  - 

100  . 

910  J. 

420  . 

270  . 

193  . 

1S2  . 


Daily  discharge  obtained  from  discharge  mcasureint'iiti*,  taking  into  account  the  time  inierrai 
gage  height,  and  the  change  in  bed. 
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KMiinated  mimthly  discharge (^  of  JW(m  Hirer  near  Fort  Suimiery  N.  Mex.^Jor  1904. 


Disdhnrge  in  >»i':«ond-fi*et. 


a  See  footnote  to  daily  discharges. 


Month. 

Maximum. 

3,940 
5,  670 
2,050 

Minimum. 

72 

61 

100 

Mean. 

Total  in 
acre-feet. 

June  12-30 

487 
643 
749 

18,  350 
39,  540 

July 

Au^L»<t  1-1 1 

16,  :wo 

PECOS    RIVER   NEAR   ROSWELL,    N.    MEX. 

This  station  was  established  April  24,  1903,  by  W.  M.  Reed.  It  is 
located  at  the  highway  bridge  8  miles  southeast  of  Roswell,  N.  Mex., 
and  al>out  200  feet  below  the  mouth  of  Hondo  River.  The  gage  Ls 
painted  on  the  right  side  of  the  right  pier  of  the  bridge.  It  is  read 
twice  each  day  by  Miss  Dovie  Goldsmith.  Discharge  measurements 
are  made  from  the  highway  bridge  at  the  gage.  The  initial  point  for 
soundings  is  a  zero  marked  on  the  guartl  rail  at  the  west  end  and 
north  side  of  the  bridge.  The  channel  is  straight  Tor  one-half  mile 
above  and  below  the  station,  and  has  a  width  at  low  water  of  about  50 
feet  and  at  ordinary  high  water  of  430  feet.  The  channel  is  broken 
by  three  iron  piers.  The  current  is  rapid  except  near  the  mouth  of 
Hondo  River,  wnere  it  becomes  sluggish.  At  high  water  the  Pecos 
and  the  Hondo  join  above  the  bridge.  The  gage  heights  on  the  Pecos 
may  be  effected  by  back  water  at  periods  when  the  Pecos  is  low  and 
the  Hondo  is  high.  Both  banks  are  high  and  free  from  timber,  but 
overflow  at  extreme  flood  stages.  The  bed  is  sandy  and  shifting  and 
the  cross  section  changes  during  each  flood.  The  bench  mark  is  the 
top  of  the  pier  upon  which  the  gage  is  painted.  Its  elevation  is  20.(K) 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  miide  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 
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STREAM   MEASUREMENTS    IN   1904,  PART   IX. 


(NO.  132. 


JHscharge  measurements  of  Pcfoa  Rirer  near  RomDellf  N.  Mex.^  in  1904- 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


March  5 . 
March  29 


H.  C.  Hunl.. 
F.  L.  Dol)mn 


Mav  20 do 


June  24 J.  M.  Rol)ert8. 

July  27 ,  F.  L.  Dobson. 

September  1 do 

September  16 do 

November  28  . .  J do 


Feet. 
46 
35 
120 
H65 
70 
40 
70 


«/^  I 


S(fuarefeet. 

«87 

27.5 

98 

^m 

160 

^62 

134 


876     22, 236 


Mean 
velocity. 


Ft.  per  sec. 
1.30 
1.06 

.45 
2.88 
3.14 

.81 
2.18 
2.50 


Gage 
height. 


Fed. 
3.30 
3.20 
3.20  I 
5.40  I 
4.50  '■ 
2.96  ' 
3.70 

17.40 


Dis- 
charge. 


Setmdfl. 

4» 

29 

44 

2,322 

505 

50 

291 

<^  55, 690 


a  River  bottom  filled  with  quicksand  wliich  in  conHtantly  changing;  thisaceountfl  for  changing  arv« 
bLow  water  crosH  section  rnang(^d  owing  to  recent  floods. 
c  Kutter's  formula. 

Mean  daily  gage  height ,  hi  fM^  of  Pecos  Rii^er  near  Roswell,  N.  Mex.^for  1904- 


Day. 

1 
Jan. 

4.00 

Feb. 

8.85 

Mar. 
3.45 

Apr. 
3.35 

May. 
3.20 

June. 
8.25 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

4.45 

4.00 

1 
2.96 

16.45 

2.60 

2 

4.00 

3.85 

3.45 

3.35 

8.10 

8.20 

8.80 

4.00 

2.96 

15.00  , 

2.60 

3 

4.00 

3.85 

3.45 

3.35 

3.15 

3.20 

5.80 

4.45 

3.80 

1 

2.60 

4 

4.00 

3.a5 

3.40 

3.85 

3.20 

3.15 

4.60 

5.00 

5.50 

2.60 

5 -   .. 

4.00 

8.85 

3.40 

3.35 

3.20 

8.10 

4.40 

4.20 

4.05 

4.00 

2.60 

6 

4.00 

3.80 

3.35 

3.40 

3.25 

3.10 

4.45 

6.10 

3.90 

3.90 

2.60 

7 

4.00 

3.80 

3.30 

3.60 

8.25 

8.10 

8.80 

4.80 

8.70 

3.75 

2.60 

8 

4.00 

3.80 

3.25 

3.50 

3.25 

3.10 

3.65 

4.70 

3.70 

2.60 

9 

4.00 

3.80 

3.25 

3.45 

3.20 

3.10 

3.60 

5.20 

8.50 

6.45 

2.60 

10 

4.00 

3.80 

3.20 

3.45 

3.20 

8.10 

3.60 

5.00 

8.20 

4.45 

2.60 

11 

1    4.00 

3.75 

3.20 

3.45 

3.20 

3.10 

3.55 

5.00 

8.20 

5.00 

2.60 

12 

4.00 

3. 75 

3.20 

3.40 

3.20 

3.10 

3.55 

5.00 

8.20 

4.45 

2.55 

13 

,    4.00 

3. 75 

3.20 

3.40 

3.20 

4.00 

3.40 

5.00 

3.20 

4.00 

2. 55 

14 

,    4.00 

3.75 

3.10 

3.35 

3.20 

4.45 

8.35 

5.00 

3.95 

3.85 

2.56 

15 

4.00 

3.75 

3.10 

3.35 

8.25 

4.45 

8.30 

4.70 

4.45 

8.20 

2.55 

16 

'    4.00 

8.75 

3.15 

3.35 

8.25 

4.15 

3.20 

4.60 

3.70 

4.00 

2.40 

17 

4.00 

3.70 

3.20 

3.45 

3.20 

4.10 

3.20 

4.00 

3.95 

3.00 

2.40 

18 

1    4.00 

3.05 

3.20 

3.:i5 

3.20 

4.20 

3.10 

4.10 

3.45 

3.00 

2.40 

19 

4.00 

3.05 

3.25 

3.35 

3.20 

4.00 

3.65 

8.88 

8.00 

2.80 

2.85 

20 

1    4.00 

3.60 

3.25 

3.a5 

3.20 

4.00 

5.45 

8.88 

2.95 

2.70 

2.35 

21 

3.85 

1 

3.55 

3.25 

3.30 

3.25 

8.75 

5.10 

3.88 

2.45 

2.70 

2.:su 

22 

3.85 

3.50 

3.25 

3.30 

8.:i5 

3.70 

5.00 

8.68 

2.90 

2.70 

2.30 

23 

3. 85 

3.45 

3.25 

3.30 

3.40 

5.75 

5.45 

8.63 

8.20 

2.65 

2,30 

24 

3. 85 

3. 45 

3.30 

3.30 

3.75 

6.00 

4.45 

3.29 

3.45 

2.65 

2.» 

•25 

3.85 

3.45 

3.30 

3.25 

3.60 

4.45 

4.45 

3.13 

3.50 

2.66 

2.  JO 

26 

3.85 

3. 45 

3.35 

3.50 

3  65 

4.25 

4.50 

8.13 

3.90 

2.65 

2.1* 

27 

.......        o.  <V) 

3.45 

3.25 

3.30 

3.75 

3.80 

4.30 

2.96 

3.50 

2.65 

28 

3. 85 

3. 45 

3.35 

3.25 

3.66 

3.75 

4.10 

2.96 

8.65 

2.65 

29 

3. 80 

3.45 

3.35 

3.25 

3.45 

3.65 

4.10 

2.96 

5.50 

2.65 

30 

3.80 

3.35 

3. 25 

3.25 

8.55 

4.00 

8.13 

16.45 

2.80 

31 

3.00 

3.35 

3.20 

4.00 

3.18 

2.80 
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This  station  was  established  May  20,  11)03,  by  V.  L.  Sullivan,  acting 
under  the  direction  of  W.  M.  Reed.  It  is  located  at  the  Green  Street 
Bridge,  Carlsbad,  N.  Mex.,  and  is  about  500  feet  below  the  station 
of  the  PecoH  Valley  and  Northeastern  Railway  and  2,000  feet  below 
the  Hagernian  power  dam.  The  gage  consists  of  a  2  by  8  inch  plank 
securely  spiked  at  an  inclination  of  10^^^  with  the  vertical  to  the 
tira}>ers  of  the  third  bent  from  the  west  end  of  the  bridge.  It  is 
painted  white  and  graduated  in  black  to  vertical  feet  and  tenths. 
Readings  are  taken  twice  daily  by  V.  L.  Sullivan,  a  civil  engineer  in 
the  employ  of  the  Pecos  Valley  Irrigation  Company.  Discharge 
measurements  are  made  by  wading  when  the  stage  of  the  river  will 
permit,  and  from  the  lower  side  of  the  bridge  during  floods.  The 
initial  point  for  soundings  is  on  the  south  side  of  the  bridge  at  the 
west  abutment,  and  10-foot  intervals  are  marked  on  the  rail.  Both 
Imnks  are  high  and  not  subject  to  overflow.  The  bed  of  the  river  is 
solid  rock,  much  corrugated,  which  makes  low-water  measurements 
subject  to  considerable  inaccuracy.  The  channel  is  straight  for  some 
distance  above  and  below  the  station.  The  current  is  swift  at  the 
station,  but  sluggish  both  above  and  below.  The  only  bench  mark 
is  the  initial  point  for  soundings,  which  is  22.80  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  undei 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

IHscharge  measuremenls  of  Pecos  River  at  CarUbady  N.  Mex.,  in  1904- 


Dftte. 


March  30. 
May  27... 
August  15 


Hydrographer. 


F.  S.  Dobeon. 
V.L.  Sullivan 
do 


Width. 

Area  of 
section. 

Sf/.  feet. 

Mean 
velocity. 

Ft.  per  sec. 

Gage 
height. 

Feet. 

Feet. 

100 

45 

1.17 

0.55 

100 

54 

2.85 

.75 

126 

113 

2.36 

1.10 

Dis- 
charge. 


Seetrnd-fl. 
•    52 
112 
267 
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[NO.  m 


Mean  da  fly  gage  lieighl^  infeetf  of  Pecos  River  at  Carlsbad,  N.  Afex.jfor  1904- 


Day 

JilD. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aujf. 

Sopt, 

(X't. 

Nov. 

I)n-. 

1 

0.64 

0.84 

0.68 

0.68 

0.67 

0.67 

0.70 

0.73 

0.74 

3.45 

2.80 

!.>•: 

2 

.64 

.74 

.68 

.68 

.67 

.67 

.70 

.73 

.74 

alLOO 

2.80 

1>T 

3 

.66 

.70 

.68 

.67 

.67 

.67 

.70 

.73 

.74 

2.63 

i.>: 

4 

.70 
.70 
.70 

.68 
.68 
.68 

.67 
.67 
.67 

.69 
.75 
.70 

.67 
.69 

.70 
.70 
.70 

.73 

.73 

1.40 

.74 
.74 
.74 

....... 

2.42 
2.39 
2,2« 

1.^ 

5  .. 

.66 
.66 

1  N. 

C 

Ls=. 

7 

.65 
.65 

.70 
.70 

.30 
.41 

.67 
.67 

.68 
.34 

.69 
.72 

.70 
.70 

.74 
.74 

,74 
.74 

2.19 
2.15 

l.M 

8 

I.N 

9 

.65 
.65 
.66 
.66 
.66 
.66 
.66 
.67 
.67 

.70 
.69 
.69 
.69 

.66 
.68 
.63 
.83 

.67 
.67 
.67 
.67 
.67 
.67 
.67 
.67 
.67 

.00 
.67 
.67 
.67 
.67 
.67 
.67 
.67 
.67 

.69 
.69 
.69 
.7ft 
.69 
-    .69 
.69 
.69 
.69 

.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 

.74 

.74 

.74 

.74 

1.18 

1.13 

1.13 

.75 

.74 

.74 

.74 

.74 

.74 

.74 

.98 

1.00 

1.03 

1.08 

7.60 
5.90 
5.45 
4.85 

6.a^ 

4.30 
4.07 

2  11 
1.30 
1.18 
1.13 
1.15 
1.10 
1.10 
1.10 
1.10 

I.!'-.; 

10 

l.fl 

11 

L* 

12 

l.Ty 

18 

1  It' 

14 

.69 
.69 

.68 
.68 

.69 
.69 
.69 
.69 

1.19 

16 

l.h 

16 

1.15 

17 

Ms 

18 

.67 
.67 
.67 

.68 
.68 
.68 

.69 
.69 
.69 

.67 
.67 
.67 

.67 
.67 
.67 

.69 
.72 
.69 

.70 
.74 
.73 

.74 
.74 
.74 

1.08 
1.03 
1.03 

4.00 
8.75 
8.65 

1.30 
1.4U 
1.40 

!.h 

19 

1  1** 

20 

1.1? 

21 

.67 
.67 

.88 
.88 

.68 
.68 
.68 
.68 

.69 
.69 
.69 
.69 

.67 
.67 
.67 
.67 

.67 
.67 
.67 
.67 

.69 
.62 
.62 
.62 

.70 
.70 
.70 
.70 

.74 
.74 
.74 
.74 

.98 
.98 
.95 
.93 

3.33 
3.05 
2.86 
2.66 

1.40 
1.40 
1.40 
1.68 

1  19 

22 

l.J) 

23 

I  '1\ 

24 

l.'ll 

26 

.86 

.68 

.69 

.67 

.67 

.62 

.70 

.74 

.98 

2.62 

1.90 

26 

.77 

.68 

.69 

.67 

.67 

.76 

.70 

.74 

.88 

2.41 

1.88 

27 

.73 

.68 

.69 

.67 

.67 

.69 

.70 

.74 

.83 

2.40 

l.f» 

28 

.76 

.68 

.69 

.67 

.67 

.69 

.72 

.74 

.83 

2.40 

1.88 

29 

.76 

.68 

.58 

.67 

.69 

.72 

.74 

.83 

2.40 

1.88 

30 

.89 

.58 

.67 

.67 

.70 

.72 

.74 

.88 

2.41 

1.88 

31 

.88 

.58 

.67 

.72 

.74 

2.65 

1 

aQage  and  bridge  washed  oat. 
PECOS   RIVER  AND  MAEGUERETTA   FLUME   NEAR  PECOS,    TEX. 

The  summer  flow  of  Pecos  River  is  largely  dependent  upon  numer- 
ous springs  which  occur  in  the  limestone  country  in  the  vicinity  of 
Roswell  and  Carlsbad.  Owing  to  the  numerous  diversions  for  irrigat- 
ing purposes,  however,  the  river  would  be  dry  in  the  summer  where 
it  crosses  into  Texas  were  it  not  for  the  waters  which  are  gradually 
returning  to  the  river  through  seepage  and  for  the  various  sprlnp< 
that  occur  below  Carlsbad,  N.  Mex.  This  water,  unfortunately,  is 
impregnated  to  a  considerable  extent  with  alkali,  which  renders  it 
undesirable  for  irrigating  purposes. 

The  station  on  Pecos  River  was  established  Januar}'  1,  1898,  hy 
Thomas  U.  Taylor,  and  is  located  about  6  miles  above  Pecos,  Tex.,  at 
the  flume  of  the  Barstow  Irrigation  Company  (old  Margueretta  Canal 
Company).  This  canal  diverts  the  water  from  Pecos  River  3  miles 
above  the  flume  from  the  west  side  of  the  river.  The  main  canal 
flows  for  3  miles  on  the  west  side  of  the  river  and  then  is  taken  bv  the 
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nuiiie  across  Pecos  River  to  the  east  side.  However,  before  it  reaches 
the  flume  the  West  Valley  canal  is  taken  out  of  the  main  canal  and  is 
iiuide  to  carrv  water  to  the  alfalfa  farms  on  the  west  side  of  the  river. 
'I'he  gage  consists  of  a  graduated  strip  of  wood  attached  to  one  of  the 
vertical  bents  of  the  flume  on  the  upper  side  of  the  same.  Discharge 
measurements  are  made  by  means  of  a  cable  and  car,  about  600  feet 
below  the  flume.  No  measurements  were  made  during  the  flood  of 
October,  1904,  on  account  of  the  cable  support  and  anchorage  at  the 
west  end  being  completely  washed  out.  The  channel  is  straight  for 
75  feet  above  and  several  hundred  feet  below  the  station.  Its  width 
at  low  water  is  about  20  feet  and  at  high  water  is  200  feet.  The  bed  is 
sandy  and  shifting.  The  velocity  is  poorly  distributed  and  is  affected 
by  the  aqueduct.  In  the  flume  conditions  are  favorable  for  accurate 
measurement.  The  gage  heights  on  the  flume  are  obtained  by^  measur- 
ing the  depths  of  the  water  in  the  flume  at  the  west  end.  The  zero  of 
this  gage  is  at  the  bottom  of  the  flume.  The  gages  of  the  river  have 
no  connection  with  each  other  except  that  they  are  geographically  at 
tlie  same  place  on  the  river  and  have  the  same  observer,  Willard  H. 
Denis,  who  reads  both  gages.  For  the  years  1901  to  1904  Mr.  Denis 
has  also  taken  the  measurements  of  the  flow  of  the  Pecos  and  the 
flume  at  this  station.  The  canal  measurements  are  made  above  the 
flume  by  wading,  a  wire  being  stretched  across  the  river  and  tagged 
ever\'  4  feet.  Flood  discharge  measurements  are  made  at  a  highway 
bridge  east  of  Pecos.  Bench  mark  No.  1  is  the  top  of  the  west  abut- 
ment or  pier  on  the  north  side.  Its  elevation  is  21.70  feet  above  the 
datum  of  the  gage,  and  is  marked  ''U.  S.  G.  S.  B.  M.  21.70." 
Bench  mark  No.  2  is  on  the  south  side  of  the  canal  under  the  window 
of  the  water  master  of  the  irrigation  company,  and  is  marked  "  U.  S. 
G.  S.  B.  M.  20.95."  Its  elevation  is  20.95  feet  above  the  datum  of 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrogmpher. 

Discharge  meivnirenieiUs  of  Pecoft  Rinr  near  IWoh,  Tex.j  in  1904. 


Date. 


Dinehai^e  in  vccoiid-feet. 


Hydntfjraphep. 


Guge 
height. 


River. 


Fhime. 


West 
Valley 
ditch. 


July  20 1  T.  V.  Taylor. 

August  24 :  W.  11.  Denis. 

August  25 do 

September  25 do 

September  26 do 


Feet. 
0.90 
5.60 
4.50 
6.30 
5.40 


- 

— 

5.5 

763 

248 

0 

473 

240 

0 

1,000 

95 

0 

760 

95 

0 
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Afean  daily  disch/trgej  in  second-feet ^  of  West  Valley  ditch  near  /Vcojj,  Tej'.y  for  1004. 


Day. 


Mar. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15 
16. 


6 
6 
6 
6 


Apr, 

May. 

June. 

8 

July. 

Aug.  1 

Day. 

Mar. 

Apr. 

May. 

June. 

8 

4 

'17 

6 

8 

8 

4 

8  ''  18 

8   19 

6  

8 

8 

6  

6 

8 

8 

8   20 

6  

6 

6 

8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 

8 

21 

el-  -- 

6 

6 

8  ' 

22 

6 
6 
6 
6 
6 
8 
8 
8 

6 

5 

23 

24 

6 

6 

1 

6 

6 

! 

|25 

26 

6 

8 
8 
8 
8 

1 

1 
27 

28 

29 

i 

M 

— 

8 

8 

8 

8 

30 

8 

8 

4 

8 

6 

31 

8 

8 

4 

8 

6 

1 

1 

July. 

Aug. 

10 

6 

10 

6 

10 

6 

ID 

6 

10 

12 

12 

1> 

12 

12 

12 

12 

12 

12 

8 

Mean  daily  gage  helghtj  in  feel,  of  Pecos  River  near  Pecos,  Tex.,  for  1904- 
Feb 


Day. 

Jan. 

1,70 
1.70 
1.70 
1.70 
1.70 
1.50 
1.50 
1.50 
1.60 
1.80 
1.90 
2.00 
2.00 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

2.00 

16 

2.00 
2.00 
2.00 
2.00 

16 

17 

18 

19 

1.90  . 

20 

1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
2.40 

21 

22 

23 

24 

26 

26 

27 

28 

2.40 

29 

2.30 
2.30 
2.80 

80 

81 

2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
2.50 
1.30 
1.30 
1.30 


Mar. 


1.40 
1.40 
1.40 
1.40 
1.30 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 


Apr. 

1.20 
1.20 
1.20 

i.ao 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 


May. 


0.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.00 

1.00 

6.50 

4.50 

2.40 

2.20 

1.80 

1.00 

.90 

.90 

.90 


June. 


0.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
4.00 
4.50 
3.00 
3.00 


July. 


2,20 

1.30 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

2.10 

1.50 

1.30 

1.30 

1.80 

1.10 

1.10 

1.10 

1.00 

.90 

.90 


Aug. 


0.90 
.90 
.90 
.90 
1.00 
1.60 
1.50 
5.50 
4.20 
2.00 
1.50 
1.30 
1.30 
1.30 
1.80 
1.30 
1.60 
1.50 
1.40 
1.30 
1.00 
1.00 
1.00 
6.00 
3.00 
2.50 
2.00 
1.50 
l.fiO 
1.40 
1.80 


Sept. 


1.10 
1.10 
1.10 
6.00 
4.00 
3.20 
8.00 
8.00 
3.00 
3.00 
2.60 
2.40 
8.00 
3.60 
6.00 
4.60 
4.60 
3.00 
3.00 
2.90 
2.80 
2.80 
8.00 
8.00 
7.00 
5.20 
4.60 
4.20 
3.50 
3.00 


I 


Oct.  I  Not.     Dec. 


I . . 


3.50 
3.50 
7.00 
9.00 
19.00 
17.00 
15.50 
13.00 
13.00 
11.00 
10.50 
14.00 
13.00 
12.00 
9.00  . 
8.40  . 
8.20  I 
8.10 
7.80 
7.30  ! 
7.00 
7.00 
6.90 
6.80  I 
6.50 
5.00 
5.00 
5.00 
4.90  I 
6.00  ! 
6.00 


'    ., 


5.90 
5.80 
6.00 
6.0U 
5.90 
5.50 
5.60 
6.50 
5.60 
5.40 
5.40 
61.20 
4.10 
4.10 
4.10 
4.00 
4.00 
3.90 
8.90 
4.10 
4.00 
4.00 
4.00 
3. 90 
3.90 
3.90 
4.00 
4.00 
4.00 
4.00 


4.10 
4.IU 
4.  Il» 
.=».  A) 
S.iX) 
5.U0 
5.00 
4.90 
4.]» 
4.«» 

4.a« 

4.411 

a  **) 

S.HJ 
S.K» 
3  '* 
3  :« 
3.U0 
2  •*" 
2.60 
2.  * 
'1  J' 

iO 

2.H' 

2.i« 

2.1" 

2.i«- 

2-t« 

2  l«' 
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Mean  daily  gage  height  y  in  feet,  of  flume  of  the  Barstow  Irrigation  Cmnpanyf^  near  Pecos, 

Tex,,  for  1904- 


Day. 

Jan. 

2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.0 
2.0 
2.0 
2.0 
2.0 
2,0 
2.0 
1.8 
2.0 

Feb. 

Mar. 

2.0 
2.0 
2.0 
2.0 
2,0 
1,4 
1.3 
1,3 
l.S 
1.3 
1.2 
1.1 
1.2 
1.2 
1.2 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.1 
1.8 
1.8 
1.8 
1.8 

Apr. 

1.8 
1.8 
1.1 
1.2 
1.6 
1.4 
1.4 
1.4 
1.4 
1.6 
1.4 
1.4 
1.4 
1.4 
1.9 
2.1 
2.1 
2.0 
1.0 
1.6 
1.6 
1.6 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

May. 

0.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.4 

1.4 

1.5 

1.6 

1.3 

1.0 

1.0 

.4 

.4 

.4 

.5 

.9 

1.0 

1.5 

2.2 

2.2 

2.3 

2.0 

1.9 

1.6 

1.6 

1.5 

1.4 

June. 

1.4 
1.2 
1.0 
1.0 
1.0 
.9 
.8 

9 

•  9 

•  i 

1.4 
1.4 
1,4 
1.4 
1.4 
1.3 
1.3 
1.0 
1.4 
1.6 
1.3 
1.3 
1.3 
1.3 
1.1 
1.6 
2.6 
3.3 
3.3 
3.3 

July. 

2.0 
1.6 
2.0 
2.0 
2.0 
1.9 
1.9 
1.8 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.0 
.9 
l.S 
1.9 
1.6 
1.6 
2.6 
2,0 
2.1 
1.9 
1.5 
1.6 
1.5 
1.5 
1.0 
.9 
.6 

Aug. 

0.6 
.6 
.7 
.7 
2.1 
2.6 
2.3 
3.2 
3.1 
3.0 
3.0 
2.0 
1.6 
1.6 
1.6 
2.0 
1.9 
1.9 
1.9 
2.2 
1.9 
1.9 
1.9 
2.8 
3.0 
2.8 
2.7 
2.6 
2.6 
2.6 
2.4 

Sept. 

2.1 
2.0 
2.1 
2.6 
2.4 
2.4 
1.4 
1.4 
1.4 
1.0 
1.0 
1.6 
1.0 
.4 
.4 
.4 
.6 
1.3 
.9 
.9 
1.0 
1.0 
1.8 
1.7 
1.9 
1.7 
1.7 
1.8 
1.8 
1.8 

Oct. 

1 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2,3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
0.6 
2.2 
2.0 
2.0 

1.8 

2 

1.7 

3 

1.8 

4 

5 

1.8 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

27 

28 

30 

31 

' 

a  Old  Margueretta  Cauai  CXimpaiiy. 


b  Flume  dejitroyed  by  flood. 
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Rating  table  for  Pecos  River  near  Pecos  j  Tex.,  from  January  1  to  October  4i  1904, 


Gage 
tieight. 

Ptet. 

0.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

II 


1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


1 
DiNciiarg*'. 

'      Gage 
height. 

Second-feet. 

'      FM. 

6 

2.20 

9 

1    2.30 

12 

2.40 

16 

2.50 

20 

2.60 

25 

2.70 

30 

2.80 

36 

2.90 

42 

3.00 

49 

3.10 

56 

3.20 

63 

3.30 

71 

3.40 

DiMcharge. 

Second-feet. 

79 

88 

98 

108 

119 

131 

143 

156 

170 

185 

201 

218 

236 


1 

height. 

1 
1 

Di.Hfharge. 

Gaee 
height. 

Feet. 

DiscbiuKt' 

Feet. 

ScAimd-feet. 

Senmd-fert 

3.50 

255     1 

4.80 

55(1 

3.60 

274 

1     4.90 

577 

3.70 

294 

5.00 

8(^ 

,     3.80 

315 

5.20 

661) 

3.90 

336 

5.40 

71S 

4.00 

358 

5.60 

779 

4.10 

;i80 

5.80 

842 

4.20 

403 

6.00 

907 

4.30 

426 

6.50 

1,080 

4.40 

450 

7.00 

l,2»i5 

4.50 

474 

4.60 

499 

1 

4.70 

524 

The  above  table  is  based  upon  5  discharge  measurements  made  during  1904  and 
the  general  form  of  the  1903  curve.  The  section  has  fille<i  materially  during  the 
low- water  periods  of  1903  and  1904,  but  the  curve  can  be  considered  as  repreeentirjjr 
the  flow  fairly  well  to  October  4,  1904.  Owing  to  the  probable  change  in  section 
during  the  October  floods  estimates  for  the  last  three  months  are  withheld. 

Rating  table  for  flume  of  the  Barslow  Irrigation  Company  near  PeooSj  Tex.  ^  from  Janunrn 

1  to  October  ^,  1904. 


Gage 
height. 


Feet. 

0.40 
.50 
.60 
.70 
.80 
.90 

1.00 

1.10 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

7 

1.20 

10 

1.30 

13 

1.40 

16 

1.50 

19 

1.60 

23 

1.70 

27 

1.80 

32     1 

1.90 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

37 

2.00 

43 

2.10 

50 

2.20 

57 

2.30 

65 

2.40 

74 

2.50 

84 

2.60 

95 

2.70 

Secondrfeet. 
107 
120 
134 
149 
164 
180 
197 
215 


Gage 
height 


Discharge. 


Ftd.      I  Second  feet 


2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


233 
252 
271 
291 
311 
3:J2 


The  above  table  is  ba.Me<l  up<  n  discharge  measurements  made  during  1903  and  i904. 
it  is  fairly  well  defined. 
NoTK. — Flume  was  carried  away  l)y  the  il(X)d  of  ()i;tol>er  5,  1904. 
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l^timalrd  morUhUj  dist'hartjef^  of  Pecos  River  near  Pecos,  Tex.  y  for  1904* 


Month. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October  1-4 


Diflchargre  In  second-feet. 

Total  in 
Rcre-fect. 

__  - 



Maximum. 

Minimum. 
140 

Mean. 

205 

157 

9,654 

215 

118 

173 

9,951 

132 

48 

78.3 

4,814 

129 

33 

64.3 

3,826 

1, 214 

13 

111 

6,825 

806 

22 

116 

6,902 

268 

19 

83.7 

5, 146 

1,140 

19 

238 

14, 630 

1,360 

119 

357 

21, 240 

1,749 

329 

1,022 

8,108 

a  Includes  flume  of  the  Barstow  Irrigation  Company,  but  not  West  Valley  ditch. 
PE0O8   RIVER  NEAR   MOORHEAD,    TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Commission  in  April,  1900.  It  is  near  Moorhead,. immediately  above 
the  high  bridge  of  the  Southern  Pacific  Railway. 

The  observations  at  this  station  during  1JK)4  have  been  made  under 
the  direction  of  the  International  (Water)  Boundary  Commission. 

Discharge  nieatniremeiiljt  of  Pecos  River  near  Moorhead^  Tex.,  in  1904' 


Date. 


Hydrographer. 


January  4 ;  J.  D.  Dillard. 

January  8 do 

January  13 do 

January  19 do 


January  24  . . 
January  29  . . 
February  3  . . 
February  8  . . 
February  13  , 
February  18  . 
February  23  . 
February  28  . 

March  4 

March  9 ' do 

March  14 do 


do 
do 
do 
do 
do 
do 
do 
do 
do 


I 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Discharge. 

ijudre/eet. 

Ft.  per  sec. 

Second-feet. 

659 

0.36 

0.9 

234 

660 

.35 

.9 

228 

654 

.31 

.85 

201 

653 

.31 

.85 

201 

650 

.29 

.8 

191 

650 

.29 

.8 

191 

647 

.29 

.8 

190 

644 

.28 

.8 

178 

646 

.28 

.8 

183 

668 

.34 

.9 

225 

659 

.31 

.9 

204 

662 

.32 

.9 

213 

645 

.28 

.8 

180 

644 

.28 

.8 

181 

644 

1            .27 

.8 

174 

110 


STREAM   MEASUBEMEyrs    IN   1904,  PART   IX. 


[1K>.  132 


Discharge  meastiremenUt  of  Pecos  River  near  Moorhead,  Tex,,  in  1904 — Continoed- 


Date. 


March  19  . 
March  28  . 
April  2... 
April  7  ... 
April  14  .. 
April  19  . . 
April  25  . . 
April  29  . . 

May  4 

May  8 . . . . 
May  13... 
May  19... 
May  26  . . . 
May  30... 

June  3 

June  8 

June  13... 
June  17... 
June  22... 
June  29... 
July  7.... 
July  13... 
July  16... 
July  23... 
July  27 . . . 
July  31 . . . 
August  5.. 
August  10. 
August  15. 
August  19. 


Hydrogmpher. 


J.  D.  Dillard. 

....do 

....do 

....do 

-...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

E.  E.  Winter. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


August  24 

August  27 1 do 

August  31 do 

Septeml)er  3 do 

Septeinl)er  8 do 

September  15  . . ' do 

September  17  ..| do 

September  22 do 

Septeml)er  24  . .  I do 

Septeml>er  29  . . ' do 


Area  of 
section. 

Mean 
velocity. 

Gase 
hei^t. 

;   Dischanee. 

Square/eel. 

Fefi  per  sec. 

FBtL 

Secomdrferi. 

638 

0.25 

0.75 

16-J 

618 

.25 

.65 

157 

614 

.21 

.6 

12S 

625 

.20 

.6 

126 

625 

.20 

.6 

12S 

609 

.20 

.55 

123 

609 

.21 

.55 

la^ 

612 

.20 

.55 

125 

624 

.19 

.55 

121 

641 

.25 

.76 

161 

591 

.19 

.5 

112 

619 

.19 

.5 

117 

958 

2.33 

3.6 

2,230 

828 

1.34 

2.5 

1,110 

682 

.49 

1.25 

335 

1,092 

3.11 

4.8 

3,401 

811 

1.02 

2.0 

831 

717 

.50 

1.3 

355 

696 

.36 

1.05 

254 

1,083 

2.98 

4.35 

3,223 

764 

.84 

1.6 

639 

781 

.     .86 

1.7 

675 

667 

.42 

1.0 

283 

674 

.42 

1.0 

286 

677 

.43 

1.0 

289 

677 

.44 

1.0 

296 

625 

.38 

.8 

235 

636 

.35 

.8 

223 

636 

.36 

.8 

229 

660 

.43 

.85 

385 

638 

.41 

.75 

2fil 

636 

.39 

.75 

35(» 

630 

.38 

.75 

23^ 

631 

.35 

.7 

221 

964 

1.57 

2.5 

1,51S 

766 

.  66 

1.5 

508 

809 

.75 

1.9 

009 

899 

1.53 

2.5 

1,37V 

828 

1.22 

2.1 

1,007 

826 

.78 

1.9 

646 
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Discharge  meawirements  of  J  Won  Hirer  near  Moorheady  Tej-.^  in  1904 — Continued. 


Date. 


Hydrographer. 


( )ctober  5 E.  E.  Winter. 

( )ctober  8 do 

C)(rtober  10 do 

Ortober  14 do 

October  17 do 

October  23 do 

October  30 do 

November  3 do 

November  7 do 

November  11 do 

November  15 do 

November  18 do 

November  22 do 

Noveml)er  26 do 

November  30 do 

Decemljer  5 do 

December  9 do 

December  13... do 

l>ecember  17 do 

December  21 do 

December  29 do 


Area  of 
nection. 


Square/eet. 

805 

844 

1,004 

1,058 

1,154 

1,294 

1,028 

946 

842 

872 

822 

794 

812 

824 

801 

824 

822 

808 

8a5 

802 

719 


Mean 
velocity. 


Feet  per  nee. 
0.84 
1.07 
1.98 
2.00 
2. 99 
4.40 
3.05 
2.10 
1.81 
2.20 
2.03 
1.77 
1.21 
1.47 
1.26 
1.07 
1.08 
.99 
.99 
1.01 
.94 


Gage 
eight. 

Discharge. 

Feet 

Second-feet, 

1.7 

674 

2.6 

902 

3.5 

1,986 

3.8 

2,116 

4.5 

3,451 

5.4 

5,695 

4.2 

3,138 

3.2 

1,983 

2.8 

1,521 

3.0 

1,919 

2.9 

1,667 

2.7 

1,404 

2.3 

983 

2.5 

1,215 

2.3 

1,013 

2.3 

882 

2.3 

889 

2.2 

797 

2.2 

798 

2.2 

813 

1.75 

674 
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Mean  daUy  gage  height,  in  feetj  of  Pecos  River  near  Moorhead,  Tex.^  for  1904- 


Day. 

Jan. 

0.86 
.86 
.86 
.9 
.9 
.9 
.9 
.9 
.85 
.85 
.86 
.85 
.85 
.86 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.86 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 

Feb. 

- 

0.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.9 
.9 
.9 
.95 

1.1 
.95 
.9 
.9 
.9 
.9 
.9 
.9 

Mar. 

0.9 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.76 
.76 
.75 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.65 
.65 
.65 
.6 
.6 

Apr. 

0.6 
.6 
.7 
.7 
.7 
.65 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.56 
.55 
.55 
.56 
.56 
.75 
.66 
.6 
.56 
.55 
.55 
.5 
.6 
.6 


May. 

June. 

1.6 
1.25 
1.25 
1.06 
1.25 
4.85 
5.95 
8.75 
2.0 
1.95 
2.55 
2.9 
1.95 
1.65 
1.5 
1.45 
1.35 
1.25 
1.2 
1.15 
1.1 
1.06 
1.0 
.9.'> 
.9 
.8 
11.45 
11.4 
4.2 
2.76 

July. 

2.0 

2.0 

2.0 

2.0 

1.9 

1.85 

1.8 

1.8 

1.75 

1.65 

1.5 

1.55 

1.55 

i.a5 

1.0 

1.0 

1.05 

1.1 

1.06 

1.0 

1.0 

1.0 

1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Aug. 

0.9 

.85 

.85 

.8 

.8 

.8 

.8 

.8 

.8 

.9 

.8 

.8 

.8 

.75 

.8 

.8 

.8 

■8 
.8 

.8 

.8 

.8 

.8 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

Sept. 

0.7 
.7 

•   1 

.7 

.9 

3.25 

10.1 
2.4 
2.45 
1.4 
1.7 
1.7 
1.7.-> 
l.tJ6 
1.6 
1.5 
1.75 
1.95 
1.85 

13.6 
4.6 
3.25 
2.95 
2.1 
2.0 
2.0 
1.9 
1.9 
1.9 
2.35 

Oct. 

2.05 

2.25 

1.96 

1.8 

1.75 

1.7 

1.6 

2.1 

2.9 

3.3 

3.3 

3.45 

3.65 

3.75 

4.1 

4.3 

4.45 

4.6 

4. 7:» 

4.9 

5.0 

5.a5 

5.  &=» 

5.3 

5.2 

5.  as 

4.8 
4.1 
4.0 
3.9 
3.55 

Nov. 

3.:t5 
3.25 
3.2 

s.a-i 

3.0 

2.*i 

2.h5 

3.75 

3.7 

3.45 

3.0 

2.9 

2.9 

2.9 

'2.85 

2.8 

2.  75 

•2.6 

•2-46 

•2.4 

■2.3 

•2.3 

•2.2 

2.1 

2.2 

•2.5 

1 
2.5 

2.4    , 

•2.  as 

•2.3 

IM. 

1 

0.55 

.65 

.55 

.55 
1.15 
1.1 

.8 

.75 

.7 

.7 

.66 

.6 

.5 

.6 

.6 

.5 

.5 

.5 

.5 

.6 

.55 

.5 

.5 

.5 

.5 
2.6 
1.55 
1.56 
4.0 
2.6 
1.95 

2.:. 

2 

2.'> 

3 

*»   J 

4 

o     > 

6 

t     '.:-" 

6 

J  2-"» 

7 

2,  i'l 

8 

2.25 

9 

2.5 

10 

11 

2.3 
2.-i' 

12 

2.'.f' 

13 

2    -'• 

14 

•>  •• 

15 

2.2 

16 

17 

2.2 

2.2 

18        

«>  •» 

19 

•>  '• 

20 

-»  -> 

21 

♦♦  -» 

22 

o    -• 

•23 

24 

25 

26 

2  •«-. 
1.. 

l.s 

27 

28 

29 

:30 

31 

\.> 
1.7 
IT-. 

i.7r» 
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^fean  daily  di^cMrge,  in  second'/eel^  of  Pecos  River  near  Moorhead,  Tex.,  for  1904. 


3. 
4. 
h. 
6. 
7. 
S. 
9. 
10. 

n. 

12. 

13. 

M. 

15. 

IH. 

17. 

18. 

19. 

■20. 

21. 

'22. 

23 

24. 

25. 

26. 

•27. 

2H. 

•29. 

30. 

31. 


Day. 


Jan. 


210 
210 
210 

"235 
235 
230 
290 

a230 

2ie 

205 
205  I 
20O 

a200 
200 
200 
200 
200 
200 

a20O 
200 
200 
200 
200 

a  190 
190 
190 
190 
190 

1190 
190 
190 


Feb. 

190 
190 

a  190 
190 
185 
185 
180 

«180 
180 
180 
180 
180 

a  185 
185 
185 
185 
185 

a  225 
226 
225 
240 
285 

a225 
205 
205 
210 
210 

a  215 
215 


Mar. 

215 
200 
186 

a  180 
180 
180 
180 
180 

a  180 
180 
180 
175 
176 

a  175 
175 
170 
160 
160 

a  160 
160  \ 
160 
160 
160 
160 
160 
160 
165 

a  165 
155 
150 
150 


Apr. 

140 

a  130 
160 
150 
160 
140 

a  125 
125 
125 
125 
126 
180 
190 

nI30 
190 
ISO 
125 
125 

a  1*26 
125 
125 
150 
140 
135 

0  180 
190 
180 
120 

ol80 
190 


May. 

120 
120 
120 

ol20 
300 
285 
180 

a  160 
150 
150 
140 
130 

alio 
110 
116 
115 
115 

a  116 
115 
135 
125 
115 
115 
116 
115 
al,110 
630 
680 

2,630 
al,210 
796 


June. 

565 

835 

a336 

265 

335 

3,460 

4.790 

02,300 

830 

800 

1,270 

1,650 

a800 

595 

490 

455 

a  390 

386 

815 

295 

275 

a2&6 

240 

225 

210 

180 

13,000 

12,900 

03,070 

1,490  I 


July. 

860 
860 
860 
860 
800 
770  I 

«740 
740 
710 
660 
680 
600 

a600 
335 
310 

a  285 
28b 
810 
335 
310 
285 
285 

a  285 
336 
335 
285 

<i290 
290 
290 
295 

0295 


Aug.  Sept. 


365 
250 
250 
235 

a235 
236 
280 
290 
225 

0266 
225 
226 
226 
210 

0230 
280 
285 
240 

a  245 
250 
260 
270 
280 

0  260 
260 
256 

0250 
250 
245 
240 

0  240 


220 

220 

O220 

220 

270 

1,980 

10,600 

01,410 

1,460 

450 

710 

710 

760 

660 

0  610 

51U 

a  670 

650 

590 

17,500 

3,180 

ol,980 

1.740 

01,010 

830 

830 

650 

660 

o650 

1,240 


Oct.   i  Nov. 


Dec. 


980 

1,150 

890 

760 

0  715 

675 

690 

o700 

1,260 

01,740 

1,740 

1,830 

2,050 

02,095 

2.630 

3,010 

03,340 

3,680 

4,040 

4,410 

4,660 

4,790 

15,570 

5,460 

6,220 

4.880 

I  3,520 

I  2,7S0 

02.620 

2,130 


2,  (MO 
2,000 

01,980 
1,810 
1,750 
1,690 

01,580 
2,700 
2,680 
2,420 

01,920 
1,770 
1,740 
1,700 

ol,600 

1,530 

1,470 

1,290 

1.130 

1.060 

980 

0  980 

880 

780 

890 

ol,210 
1,210 
1,110 
1,060 

01,010 


h 


985 
660 
830 
906 

O880 
830 
835 
840 

o890 
890 
846 
845 

«846 
796 
795 
800 

0800 
800 
805 
810 

o816 
815 
770 
740 
720 
690 
690 
690 

0  675 
675 
675 


o  Meter  measurementB. 
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Egtimated  monthly  discharge  of  Pecos  River  near  Moorhead^  Tex,,  for  IOO4. 


Month. 


January  . 
February 
March  . . . 

April 

May 


Discharge  in  se(X)nd-feet. 


Maximum.  '  Minimum.       Mean. 


June 

July 

August 

September 
October . . . 
November - 
December . 


236 

286 

216 

150 

2,630 

13,000 

860 

280 

17,600 

6,670 

2,700 

985 


The  year 17,600 


190 
180 
160 
120 
110 
180 
286 
210 
220 
690 
780 
660 


Total  in 
acre-ffft. 


204 

201 

170 

132 

332 

1,743 

486 

243 

1,769 

2,719 

1,633 

795 


110 


861 


12,.V»:. 

10,-l«.i 

7,&4.S 

20,42lJ 

103. 7<1« 

29,911 

14,94o 

ia%  LN;i 

167,  l?»T 

91,2L'0 

48, 87:^ 


623.  ^St 


THE  PE0O8  FLOOD  OF  1904. 

During  the  latter  part  of  September,  1904,  a  remarkably  heavy  rain- 
fall (mostly  on  the  28th  and  29th)  occurred  in  New  Mexico,  the  greati^r 
portion  of  which  being  in  the  eastern  half  of  the  Territory,  and  the 
heaviest  rain  in  this  section  was  in  the  northern  part.  Just  west  of 
Roswell,  another  separate  area,  about  125  miles  long  and  50  wide,  had 
a  similar  increase  of  i*ainfall  above  the  geneml  average.  Arrabella 
and  Hot  Springs,  N.  Mex.,  seemed  to  be  the  two  centers  of  the  great- 
est precipitation  in  the  Pecos  Valley  drainage.  An  observer  near  the 
headwaters  of  Pecos  River  says: 

Between  the  26th  and  30th  of  September,  1904,  very  heavy  steady  rains  fell  over 
nearly  the  entire  Territory.  The  greatest  damage  occurred  on  Thursday  mominc. 
Septenil)er  29,  over  the  eastern  slopes  of  the  mountains  and  along  the  \'alleyf.  an-l 
lowlands  of  the  northern  portion,  but  the  floods  were  nearly  as  destructive  over  thf 
eastern  slope  of  the  several  mountain  ranges  in  the  southwest  portion  and  overth*- 
Hondo  in  the  southeast.  In  an  area  500  by  300  miles  reports  show  that  a  rainfili 
of  from  3  to  7  inches  fell  within  the  space  of  from  twenty-four  to  forty-eight  hocn- 

The  flood  waters  reached  Roswell,  N.  Mex.,  on  September  29.  aiui 
in  the  evening  of  that  day  the  water  broke  over  the  banks  of  the  Hoodn 
at  8  p.  m.,  and  in  fifteen  minutes  the  main  street  of  that  city  was  under 
wat-er,  and  the  dike,  erected  for  the  protection  of  the  city,  swept  away. 
likewise  the  railroad  bridge  north  of  the  city.  The  flood  at  this  plact* 
lasted  about  four  days,  but  lines  of  communication  were  so  daraagxHl 
that  no  mail  was  delivered  until  Octolier  10.  The  opera  house  and 
about  fifteen  dwellings  were  destroyed. 
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The  crest  of  the  flood  reachwl  Carlsbad,  N.  Mex.,  at  3  a.  in.,  Octo- 
ber 2.  The  irrigation  works  were  badly  damaged,  the  cotton  gin  and 
all  bridges  on  Pecos  River  swept  away,  and  the  railway  track  for 
miles  up  and  down  the  river  was  submerged. 

On  October  3  the  water  reached  a  height  of  9  feet  on  the  United 
States  Geological  Survey  gage  6  miles  above  Pecos,  N.  Mex.,  and  it 
continued  to  rise  slowly  for  about  forty -eight  hours.  This  rise  was  so 
gradual  that  it  could  scarcely  be  noted  from  hour  to  hour.  At  10 
p.  m.  on  October  4  it  began  to  rise  on  the  gage  at  the  rate  of  about  1 
foot  per  hour,  and  about  this  time  four  leaks  occurred  in  the  levees 
of  the  Barstow  Irrigation  Company  3i  miles  above  the  flume,  on  the 
west  side  of  the  river,  and  which  were  built  to  protect  the  West  Val- 
ley system  from  flood  waters.  This  water  soon  entered  the  canals, 
and  by  3  a.  m.,  October  5,  the  canals  were  filled  and  soon  overflowed 
so  rapidly  that  many  breaks  were  made  in  the  West  Valley  canals. 
Daybreak  of  October  5  showed  a  sluggish  flood  of  murky  red  and 
gray  spread  from  one-half  to  2i  miles  in  width  on  either  side  of  the 
river.  The  current  in  the  main  channel  of  the  river  did  not  seem  as 
boisterous  as  on  the  previous  days,  but  at  many  points  along  the 
river  currents  were  running  out  over  the  banks  into  and  through 
the  surrounding  flats,  covering  the  whole  country  to  the  foothills 
from  2  to  4  feet  deep.  At  8  a.  m.,  with  19  feet  by  gage,  the  flume 
gave  two  little  snaps,  its  center  bowed  downstream,  the  ends  tore 
loose,  the  flume  slowly  rose,  emptied  its  water,  broke  in  two,  and 
the  two  hulks  floated  downstream.  These  two  parts,  each  about  100 
feet  in  length,  finally  grounded,  the  one  about  li  miles  below  the 
flume,  and  the  other  at  a  point  about  5  miles  below,  where  it  had 
caught  on  the  banks  of  the  river  and  formed  a  perfect  bridge  acioss 
the  river  channel.  This  section  of  the  flume  held  this  position  till  the 
gage  read  10.50,  but  on  the  night  of  October  12  a  small  rise  raised 
the  water  on  the  gage  to  14,  and  in  the  meantime  drift  had  caught 
above  this  part  of  the  flume,  and  the  added  force  carried  the  broken 
flume  on  down  the  river  to  the  highway  bridge  east  of  Pecos  City, 
where  it  passed  under  in  some  almost  miraculous  manner  and  caught 
against  the  railroad  bridge  a  few  hundred  feet  below.  It  was  soon 
wrecked  sufliciently  to  allow  it  to  pass  under  this  bridge.  It  may  be 
remarked  here  that  these  two  bridges  (about  1  mile  east  of  Pecos 
City)  were  the  only  structures  that  remained  across  Pecos  River 
during  the  flood.  This  was  due  to  the  fact  that  at  high  water  a  large 
portion  of  the  flood  waters  (perhaps  half)  flow  out  on  the  east  side  of 
the  river  channel  and  through  a  quarter-mile  trestlework  on  the  Texa.s 
and  Pacific  Railway. 

On  October  15  the  gage  at  the  flume  read  9  feet,  thus  showing  that 
the  flood  that  swept  through  Roswell,  N.  Mex.,  in  about  three  days 
had  spread  out  enough  to  make  some  ten  days  of  extremely  high  water 
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near  Pecos.  About  October  20  most  of  the  outlying  water  had  drained 
back  and  it  had  left  a  deposit  of  reddiah  clay  and  fine  sand  where  tht* 
water  was  sluggish  and  coarse  sand  where  the  water  was  swift.  Tho 
depth  of  this  deposit  varied  from  0.20  to  0.4:0  feet,  except  at  certain 
isolated  points  where  a  deposit  of  over  1  foot  was  left. 

Above  the  main  canal  of  the  Barstow  Irrigation  Company,  on  th«' 
east  side  of  the  river,  the  water  reached  a  depth  of  4  feet,  and  it 
required  a  period  of  two  weeks  to  di-ain  this  water  off. 

After  the  flume  went  out  on  October  5  the  water  level  dropped 
about  0.30,  showing  that  the  flume  had  little  effect  on  holding  the 
water  back.  On  the  west  side  of  the  river  two-thirds  of  the  alfalfa 
was  killed  by  the  flood  and  about  50  per  cent  of  the  cotton  was  lo!»t. 
Out  of  900  acres  700  were  flooded.  On  the  east  side  some  thousand 
acres  were  heavily  flooded  and  as  much  more  lightly  flooded.  The 
sorghum  was  injured  very  slightly,  but  from  25  to  50  per  cent  of  the 
cotton  heavily  flooded  was  lost.  Very  few  of  the  plants;  were  killed, 
but  the  bolls  were  so  soaked  that  thev  soured  and  were  ruined. 

This  flood  did  its  greatest  damage  at  its  inception  in  New  Mexico, 
and  the  damage  became  less  as  it  approached  the  Rid  Giunde.  The 
flood  was  caused  b}'^  concentrated  floods  in  two  localities  in  New 
Mexico,  and  below  Carlsbad  the  rainfall  was  moderate,  and  it  dccrea^nl 
in  intensitv  to  the  south. 

(JALLINAS   RIVER   NEAR   LAS   VEGAS,  N.  MEX. 

This  station  was  established  August  13,  1903,  by  E.  (i.  Marsh. 
assisted  by  R.  B.  Rice.  It  is  located  at  Las  Vegas  Hot  Springs,  t; 
miles  above  Las  Vegas,  N.  Mex.  There  are  4  bridges  about  a  quarter 
mile  below  the  station,  })ut  it  is  impossible  to  establish  a  station  on 
any  of  them  for  the  reason  that  it  would  be  within  the  backwater  of  a 
dam  a  quarter  mile  farther  down.  There  is  an  adjustable  ice  dam  with 
a  12-foot  fall  about  200  feet  al)ove  the  station,  but  it  has  no  eflFect  upon 
the  measurements.  The  original  gage  was  a  vertical  1  by  8  inch  piiie 
board,  10  feet  long  and  graduated  to  feet  and  tenths.  It  was  lK)lte(i 
to  the  masonry  wall  on  the  right  bank,  which  protect,s  Hot  Spring 
Nos.  16  and  17.  This  gage  was  washed  out  b}-  the  flood  of  September 
29,  1904,  and  was  replaced  by  a  similar  rod  of  1  by  5  inch  pine,  hy 
G.  B.  Monk  on  October  19,  1904.  The  new  rod  is  0.71  foot  lower 
than  the  old  one.  All  gage  heights  after  September  29,  19(^4*  hav« 
been  reduced  0.70  foot  to  make  them  correspond  with  the  readin»r- 
on  the  original  gage.  The  gage  is  read  once  each  day  by  Willianj 
Prager,  except  when  rapid  fluctuations  make  more  frequent  observji- 
tions  advisable.  Discharge  measurements  are  made  at  low  water  by 
wading  600  feet  above  the  gage  and  at  high  water  from  one  of  the 
bridges.  The  initial  point  for  soundings  is  a  cross  cut  in  the  rock 
on  the  left  bank  600  feet  above  the  gage.     The  channel  is  straigfat  for 
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about  200  feet  above  and  400  feet  below  the  station.  The  current  is 
swift.  The  l)ed  and  banks  of  the  .stream  are  of  solid  rock.  The  banks 
are  high  and  not  liable  to  overflow.  There  is  but  one  channel  at  all 
stages.  There  are  two  bench  marks  at  this  station.  Bench  mark  No. 
1  is  a  bolt  leaded  into  the  rock  on  the  left  bank,  200  feet  above  the 
gage  and  400  feet  below  the  station;  elevation,  19.17  feet  above  the 
zero  of  the  new  gage.  Bench  mark  No.  2  is  the  top  of  the  center  stone 
of  hot  springs  No.  17;  elevation,  20.23  feet  above  the  zero  of  the  new 

This  station  was  established  for  the  puipose  of  determining  the 
amount  of  water  available  for  storage  in  the  Sangu3'juella  basin,  about 
6  miles  northwest  of  Las  Vegas,  N.  Mex.  The  observations  during 
1904  have  been  made  under  the  direction  of  Mr,  M.  C.  Hinderlider, 
district  hydrographer.  Owing  to  tlie  extreme  low  stage  of  the  river 
prior  to  the  flood  of  September  29, 1904,  it  was  impracticable  to  obtain 
any  discharge  measurements. 

I>uscfiarge  meatturernejUs  of  OaUinas  Rir^r  near  Lag  Vegas,  X.  Mew.,  in  190S  and  1904. 


Date. 


Hydn)Krapher. 


19a3. 
August  13  .. 

1904. 
October  11 1>. 


E.  G.  Marsh 


G.  B.  Monk. 


Width. 


Area  of   '       Mean 


Ga«e 


Rectlon.  '     velocity.        heigh t.a 


Feet. 


43 


Sq.  feet. 
1.85 

54 


/?.  per  gee. 
1.59 

2.50 


Feet. 
0.50 

1.60 


Dis- 
chaige. 


Second-Jl. 
2.9 

135 


«  (ittge  heights  refer  to  origizuLl  gage. 


b  Meaauivd  from  foot  bridge. 
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Mean  daily  gage  heighij^  in  feet,  of  Gallirius  River  tiear  Las  Vegas,  N.  Mex.,  for  1904, 


Day. 


1. 

2. 

:j. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


Juii. 

Feb. 
0.35 

Mar. 
0.60 

Apr. 

May. 

June. 
0.20 

July. 

i 

0.60 

Aug. 
0.65 

Sept. 
0.60 

Oct, 

Nov. 
1.20 

;    D« 

0.20 

0.20 

0.20 

f 

LSD 

.20 

.20 

.50 

.20 

.20 

.20 

.30 

.80 

.50 

•  •  •  •  •      • 

1.26 

.« 

.20 

.20 

.50 

.20 

.20 

.20 

.20 

.65 

.40 

1.15 

'.» 

.20 

.20 

.25 

.20 

.25 

.20 

.20 

.50 

\      .30 

1.06 

.» 

.15 

.20 

.20 

.20 

.20 

.20 

.20 

.85 

.30 

1.00 

.« 

.10 

.20 

.20 

.20 

.20 

.20 

,      .20 

.85 

.30 

1.05 

1.0) 

.10 

.20 

.20 

.20 

.20 

.20 

.a') 

1.00 

.30 

1.10 

LOO 

.10 

.20 

.35 

.20 

.20 

.20 

.25 

.80 

.20 

1.80 

1.10 

.» 

.10 

.20 

.40 

.20 

.20 

.20 

.20 

,50 

.20 

2.10 

1     1.10 

1.05 

.10 

.20 

.25 

.20 

.20 

.20 

.20 

.50 

.20 

1.90 

'     1.06 

1.05 

.10 

.20 

.40 

.20 

.20 

.25 

.20 

.40 

.20 

1.50 

1.06 

1.1ft 

.10 

.20 

.40 

.20 

.20 

.25 

.20 

.40 

.20 

1.30 

I.IO 

LIO 

.10 

.20 

.40 

.20 

.20 

.30 

.20 

.45 

.20 

1.20 

1.10 

1.19 

.10 

.20 

.30 

.20 

.20 

.20 

.20 

.50 

.15 

1.05 

1.20 

1.10 

.10 

.20 

.80 

.20 

.20 

.30 

.20 

.50 

.10 

.90 

1.10 

1  10 

.10 

.20 

.30 

.20 

.20 

.20 

.20 

.40 

.10 

.90 

.96 

I.IO 

.10 

.20 

.30 

.20 

.20 

.20 

.20 

.50 

.10 

.90 

l.<^ 

1.15 

.10 

.20 

.30 

.20 

.20 

.20 

.57 

1.98 

.10 

.96 

1.10 

1.10 

.15 

.20 

.30 

.20 

.20 

.20 

.20 

.75 

.10 

.95 

1.10 

1.10 

.20 

.20 

.30 

.20 

.20 

.20 

.25 

.55 

.10 

1.00 

1.10 

1.10 

.20 

.20 

.30 

.20 

.20 

.20 

.20 

.40 

.10 

1.00 

1.10 

1.10 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.40 

.10 

1.00 

1.10 

I.IO 

.20 

.20 

.20 

.20 

.20 

.20 

.75 

.45 

.10 

1.10 

1.10 

1.10 

.20 

.20 

.20 

.20 

.20 

.20 

.60 

.40 

.10 

1.10 

1.06 

LIO 

.20 

.20 

.20 

.20 

.20 

.20 

.65 

.30 

.10 

1.10 

1.20 

Llt« 

.20 

.50 

.20 

.20 

.20 

.20 

.65 

1.12 

.10 

1.20 

1.10 

Lie 

.20 

.40 

.20 

.20 

.20 

.30 

.76 

1.00 

.10 

1.20 

1.15 

LIO 

.20 

.40 

.20 

.20 

.20 

.25 

1.00 

.85 

1.25 

1.20 

1.10 

LIO 

.20 

.70 

.20 

.20 

.20 

.20 

.60 

.75 

1 
....... 

1.20  , 

1.00 

LIO 

.20 

.20 

.20 

.20 

.20 

.50 

.70 

1 

1.20  1 

1.50 

LIS 

.20 

.20 

.20 

.65 

.60 

1.20 

1 

Lao 

a  All  gage  heights  refer  to  original  gage. 
HONDO   RIVER  AT   ROSWELL,   N.    MEX. 

This  station  was  established  April  25,  1903,  by  W.  M.  Reed.  It  is 
located  at  the  bridge  at  the  intersection  of  Main  and  Vegas  streets, 
Roswell,  N.  Mex.  The  gage  is  a  4  by  4  inch  inclined  timber  set  on 
the  right  bank  150  feet  below  the  bridge.  It  is  read  by  members  of 
the  Geological  Survey  office  force  at  Roswell.  Discharge  measure- 
ments are  made  from  the  highway  bridge.  The  initial  point  for 
soundings  is  a  zero  marked  on  the  east  stringer  at  the  north  end  of 
the  bridge.  The  channel  is  nearly  straight  for  50  feet  above  and  450 
feet  below  the  bridge  and  has  a  width  at  ordinary  high  stages  of  40 
feet.  The  current  has  a  moderate  velocitv.  Both  banks  are  low  and 
overgrown  with  weeds,  but  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  sandy  loam,  fairly  permanent,  and  free  from  vegetation. 
There  is  but  one  channel  at  all  stages.  The  bench  mark  is  the  initial 
point  for  soundings.  Its  elevation  is  8.50  feet  above  the  zero  of  the 
gage. 
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The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

Discharge  mfasureineniit  of  Iltrndo  River  al  Roswell,  N.  Mex. ,  in  1904. 


Date. 


Hydrographer. 


Width. 


F.  Dobson 
....do  ... 


May  28 

July  3 

September  28 do 

September  28  . . ., do 

September  28 do 

September  29 do 

October  1 ' do 

October  10 do 

November  2 i do 


Feet. 
14 
25 
31 
22 
22 
32 
26 
29 
12 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq./eet. 

Ft.  per  sec. 

Feet. 

7 

0.40 

0.53 

65 

2.55 

2.80 

61 

3.23 

3.60 

24 

2.57 

2.30 

39 

3.12 

2.95 

112 

3.71 

4.50 

74 

3.46 

3.85 

85 

3.95 

4.20 

10.8 

1.27 

.90 

Dis- 
charge. 


Seamd-ft. 
2.8 
167 
196 

61 
121 
415 
257 
336 

13.7 


Mean  daily  gage  height,  in  feet,  of  Hondo  River  at  RosweU,  N.  Mex.,  for  1904- 


Day. 

May. 

July.   Aug. 

Sept. 

Oct. 

3.90 
8.25 
2.65 
2.40 
2.20 
2.15 
2.65 
4.60 
4.80 
4.85 
4.60 
3.26 
2.70 
2.10 
1.90 
1.76 

Nov. 

Day. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.70 
.60 
.60 
.60 
.60 
.65 
.70 
.80 
.90 
.90 
.90 
.90 
.90 
.70 
.70 
.65 

17 

1.76 

1.76 

1.70 

1.60 

1.60 

1.60 

1.60 

1.50 

1.40 

.90 

.90 

1.00 

1.00 

.90 

.85 

2 

0.30 

.30 

1.30 

1.20 

1.85 

3.05 

.60 

.60 

2.96 

1.26 

1.40 

f 

18 1 

0.16 
1.50 
1.06 
.00 
1.25 
1.60 

3 

1.78 
.80 

19 

4 

20 

fi 

21 

6 

22 

^ 
/........... 

28 

8 

24 

9 

25 

10 

26 

n 

27 

0.89 
.27 

12 

28 

2.25 
8.15 
4.80 

13 

29 

14 

.86. 

30 

16 

31 

16 

1 

1 

1 

Note. — River  dry  daring  1904  on  days  for  which  no  gage  height  is  given. 
HONDO  RIVER  AT   HONDO   RESERVOIR  SITE,  NEW  MEXICO. 

This  station  was  established  March  9,  1903,  by  W.  A.  Wilson.  It 
is  located  at  the  first  New  Mexico  reservoir  dam  site,  12  miles  south- 
west of  Boswell,  N.  Mex.  A  footbridge  has  been  constructed  75  feet 
below  the  dam  for  the  purpose  of  making  discharge  measurements. 
The  gage  is  a  4  by  4  inch  inclined  timber  which  is  located  10  feet  north 
of  this  bridge.  The  gage  is  read  twice  each  day  by  Lee  Hall.  The 
initial  point  for  soundings  is  1  foot  south  of  the  north  end  of  the  west 
stringer  of  the  bridge.    The  channel  is  straight  for  200  feet  above  and 
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below  the  station.  The  current  is  swift  at  high  water  and  slug'gish  at 
low  water.  Both  banks  are  high,  without  trees,  and  not  liable  to  over- 
flow. There  is  but  one  channel  at  all  stages.  The  bed  is  composed  of 
shifting  sand, and  the  cross  section  changes  during  each  flood.  Beiuh 
mark  No.  1  is  the  upper  surface  of  the  crosspiece  which  supports  th** 
stringer  at  the  north  end  of  the  bridge.  Its  elevation  is  8.50  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  2  is  on  a  ledge  of  rock 
which  bears  S.  45^  W.  and  is  650  feet  distant  from  the  gage.  Ii> 
elevation  is  19.10  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

Discharge  measurements  of  Hondo  River  at  Hondo  reservoir  sUe^  New  Mexico ^  in  1904^ 


Date. 


July4 

July  19 

Jnlv  19 

August  10 

September  3  . . . 
September  23  . . 

October  11« I do 

November  11 <lo 


Hydroifrapher. 


F.  Dobson 

W.  A.  V^ilson 

....do 

....do 

F.  Dobson 

...-do 


Width. 
Feet. 

Area  of 
section. 

Sq./eet. 

27 

12 

26 

107 

28 

135 

23 

43 

18 

17 

22 

24 

118 

622 

12 

7.6 

Mean 
velocity. 


Ft.  per  ttfc. 
8.07 
5.35 
5.33 
3.19 
'  2.99 
2.57 
10.16 
2.50 


Gage 
height. 


FkL 
1.90 
7.10 
7.  75 
2.90 
2.40 
2.30 

10.64 
1.00 


ehaiy<». 


37 

7l^» 

n: 
^) 

f)': 

6,  3-Jl' 

19 


a  Computed  by  Kutter's  formula. 
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.\f('au  (htibj  gage  heighty  in  feet,  of  Hondo  River  at  Hondo  resenmr  tsite.  New  Mexi(x>,  for 

1904. 


j 

Day.                             ; 

Jan. 

0.80 

.70 

.80 

.90 

1.00 

1.10 

1.10 

1.00 

.80 

.70 

.70 

.60 

.50 

.80 

.10 

June. 

July. 

-    —     1 

Aug. 

Sept. 

ixa. 

10.05 
1.80 
1.15 
1.00 
.70 
.36 
3.06 
«9.90 
8.05 
7.80 
5.20 
4.00 
3.35 
2.90 
2.55 
2.25 
2.00 
1.75 
1.56 
1.50 
1.45 
1.40 
1.85 
1.30 
1.30 
1.80 
1.25 
1.20 
1.15 
1.15 
1.26 

Nov. 

1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.05 
1.00 
1.00 
1.00 
1.10 
1.05 
1.05 

.96 
1.00 
1.00 
1.00 

.95 

.96 

.95 
1.00 
1.00 

.95 
1.00 
1.00 

.96 
1.00 
1.00 

.95 

Det'. 

1 

0.95 

•» 

1.20 
5.10 
1.95 
l.GO  i 
1.45 
.60 

2,10 
4.25 
2.90 
8.60 
,'>.05 
2.80 
2.50 
5.45 
4.05 
2.60 
2.35 
1.80 
1.60 
1.60 
1.60 
1.55 
1.35 

.60 
1.00 
1.55 

.60 
1.70 
2.90 
2.40 
2.10 
1.45 

.65 

.60 

5.60 
1.45 
1.65 
1.40 
.60 

1.20 



2.00 
2.60 
1.45 
1.15 
5.50 
2.80 
a9.60 

".90 

3 

.90 

4 

.90 

5 

1.85 

('■ 

.90 

7. 

.95 

8 

.90 

9 

"*■•"•*• 

.90 

10 

1.00 

11 

.95 

12 

.90 

.90 

14 

.95 

1.05 

Ki 

.95 

17 

1.50 
1.55 
5.70 
2.25 
1.80 
2.95 
3.20 
2.00 
1.85 
1.65 
1.50 
1.40 
1.45 
.65 

1.05 

18 

.50 
.80 

1.00 

1.00 

20 

1.00 

21 

0.80 

1.10 

l.SO 

.60 

1.00 

22 

.95 

23 

.90 

24 

.96 

2.=> 

.20 

.90 

2»j 

.90 

27 

bl.70 

•2J^ 

61.85 

29 

.50 

M.50 

30 ' 

61.35 

31 

.15 

61.20 



a  River  over  its  banks.  6  ice  conditions. 

Note. — Dr>'  during  1904  on  days  for  which  no  gage  height  is  given. 

TOYAH   CREEK  AT  TOYAHVALE,  TEX. 

Toyah  Creek  is  located  in  trans-Pecos,  Texas,  in  Reeves  County,  and 
is  fully  described  in  Water-Supply  Paper  No.  105.  It  rises  in  a  large 
spring  40  miles  southwest  of  Pecos,  Tex.,  and  the  water  is  used  both 
for  irrigation  and  power  purposes,  the  power  plants  being  a  result 
of  the  irrigation  as  they  are  located  upon  the  irrigation  ditches. 

About  100  yards  north  of  Toyah  Spring,  on  the  land  of  C.  W. 
(xiffin,  are  two  other  springs  (that  derive  their  waters  from  a  similar 
underground  source),  with  a  combined  discharge  of  8  second-feet. 
The  location  of  these  springs  in  arid  Texas  makes  their  waters  very 
valuable,  and  they  have  been  utilized  in  the  excellent  irrigation 
systems  that  are  fully  described  in  Water-Supply  Papers  Nos.  71 
and  105. 
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The  discharge  of  the  main  spring  has  been  measured  as  follows: 

Dijfrh/trffe  ttyfiniremenU  of  ToyiEh  (.Veek  nt  ToyahtaU,  Tex.,  1900 and  1904. 


Date.  Hfdnjgnipher.  Disduui^. 


Setvndf*^. 

Septembers,  1900 T.U.Taylor 4»> 

July  21,  1904 do 46 


SANTA   ROSA   SPRING   NEAR  FORT  STOCKTON,  TEX. 

Santa  Rosa  Spring  is  9  miles  from  Grand  Falls  and  28  miles  north 
of  Fort  Stockton.  It  rises  suddenly  in  the  mesquite  prairie  and  i^ 
carried  off  in  ditches  to  the  irrigated  farms  of  Ray  and  Scott,  near  the 
post-office  of  Santa  Lucia.  The  discharge  of  the  spring,  as  measured 
on  July  27,  1904,  at  the  irrigation  ditch  at  Santa  Lucia,  was  4  second- 
feet. 

COMANCHE  CREEK   NEAR  FORT  STOCKTON,  TEX. 

Comanche  Creek  is  located  in  Pecos  County  and  has  its  source  a( 
the  town  of  Fort  Stockton,  and  this  creek  has  long  been  a  factor  in 
the  civilization  of  western  Texas.  It  was  here  where  one  of  the  tir>t 
United  States  Government  forts  was  established,  on  account  of  the 
excellent  water.  The  oldest  irrigation  systems  in  trans- Pecos,  Texas, 
away  from  the  Rio  Grande  are  located  here.  The  waters  of  this 
creek  are  used  both  for  irrigation  and  power,  the  jK)wer  plant  being 
located  upon  the  irrigation  ditches. 

Discharge  measurements  have  been  made  as  follows: 

DUtcharge  meaauremerUs  of  Comanche  Creek  near  Fbrl  SlockUm,  Tex.j  1899  and  I904- 


Date. 


Summer,  1899. 
July  26,  1904.. 


Hydiogmpher.  .   Dischaifpr. 


DEVILS  RIVER  AT  DEVTLSRrVER,  TEXAS. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  opposite  the  Southern  Pacifir 
Railway  station  at  Devilsriver.  The  river  is  about  50  miles  in  length, 
has  a  perennial  flow,  and  during  flood  periods  is  subject  to  great 
fluctuations. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  International  (Water)  Boundary  Commission. 
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Disteharge  meagurements  of  DeviU  Rirer  at  DeviUtrivery  Tes.,  in  1904- 


Date. 


January  6  . . 
January  11  . 
January  17  . 
January  27  . 
February  5  . 
February  15 
February  21 
February  28 
March  7.... 
March  17 . . . 
March  23 . . . 
March  30   . . 

ApriU 

April  12«... 
April  22 ... . 
April  27  ... . 

May  6 

May  11 

May  16 


HydrogrHphor. 


J.  D.  Dillani 

do 

do 

do 

do 

do 

do 

do , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Area  of 
section. 


Mean 
velocity. 


Squarf/eet.      Ft.  per  tiec. 


May  23 ' do 

May  27 do 

June  1 1 do  ...^ 

June  6 ! do 

June  11 do 

June  20 1 do 

June  27 , do 

Julys I  E.  E.  Winter 

July  11 do 

July  22 do 

July  25 do 

July  29 do 

August  3 do 

August  12 do 

August  16 do 

August  22 do 

August  29 do 

September  9 do 

September  20 do 

October  4 do ,... 

a  On  April  17  the  cable  at  this  station  was  moved 


450 

1.18 

441 

1.22 

450 

1.21 

449 

1.21 

442 

1.20 

446 

1.15 

449 

1.15 

438 

1.18 

440 

1.11 

447 

1.15 

447 

1.14 

438 

1.12 

449 

1.17 

429 

1.14 

664 

2.68 

286 

1.56 

317 

1.54 

318 

1.53 

361 

1.64 

336 

1.55 

334 

1.52 

316 

1.49 

590 

2.31 

389 

1.69 

339 

1.57 

325 

1.52 

369 

1.39 

356 

1.27 

351 

1.17 

361 

1.35 

362 

1.33 

352 

1.39 

347 

/   1.39 

342 

1.41 

345 

1.29 

344 

1.26 

647 

2.23 

425 

1.32 

422 

1.44 

heig 


3age 
pight. 


Feet. 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.25 
2.3 
2.3 
2.25 
2.35 
2.25 
3.7 
2.25 
2.25 
2.25 
2.4 
2.3 
2.3 
2.25 
3.  25 
2.6 
2.4 
2.3 
2.3 
2.3 
2.25 
2.3 
2.3 
2.25 
2.25 
2.25 
2.25 
2.25 
3.3 
2.5 
2.5     I 
150  feet  downstream.    The  old  gage 


DlHcharge. 

Second-feet. 
529 
537 
546 
542 
529 
513 
517 
516 
488 
512 
511 
490 
526 
491 

1,777 
445 
489 
485 
593 
520 
509 
472 

1,361 
656 
532 
495 
512 
451 
412 
488 
482 
489 
483 
481 
444 
432 

1,443 

563 

609 
is  still  used. 
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Discharge  mecuniremejits  of  Detnls  Rirer  at  Devibmi^r,  Tex.,  in  1904- — Continued. 


Datf. 


Hydrographer. 


October  6 E.  E.  Winter 

()cU)l)er  24 do 

November  4 do 

November  12 do 

November  23 do 

November  27 do 

December  2 do 

December  14 do 

December  22 do 

Dweml>er  30 do 


Anui  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sen 

-Imfk*  . 

Square  feeL 

Ft.  per  Kc. 

Fed. 

md-Jtft. 

363 

1.48 

2.4 

K\s 

411 

1.45 

2.5 

h\^\ 

374 

1.35 

2.4 

:^i\ 

376 

1.36 

2.4 

r>i:; 

377 

1.32 

2.4 

4i<H 

352 

1.29 

2.35 

4M 

357 

1.34 

2.36 

47h 

364 

1.34 

2.3 

■^ 

344 

1.30 

2.3 

444^ 

345 

1.28 

2.3 

443 

Mean  (Uiily  gage  height,  in  feet,  of  Devils  Rh^er  at  DevHaHver,  Tex.,  for  1904- 


Day. 


Jan. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


2.3 
2.3 
2.3 
2.3 
2.8 
2.3 
2.3 
2.3 
2.3 
2,3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.8 
2.8 
2.3 
2.8 
2.8 
2.3 
2.3 
2.3 


Feb. 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.3 
2.3 
2.3 
2.3 
2.3 
2.8 
2.8 
2.8 
2.3 
2.3 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.3 


May. 


2.3 

2.8 

2.3 

2.3 

2.26 

2.35 

2.25 

2.85 

2.25 

2.85 

2.25 

2.8 

2.25 

2.8 

2.25 

2.8 

2.25 

2.8 

2.3 

2.25 

2.3 

2.26 

2.3 

2.25 

2.3 

2.25 

2.3 

2.25 

2.8 

2,25 

2.3 

2.25 

2.3 

2.26 

2.3 

2.25 

2.3 

2.26 

2.8 

2.25 

2.8 

2.25 

2.8 

3.4 

2.8 

2.85 

2.8 

2.25 

2.3 

2.26 

2.8 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.3 

2.25 

2.8 

2.3 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.26 

2.25 

2.6 

2.5 

2.45 

2.4 

2.3 

2.8 

2.3 

2.3 

2.3 

2.3 

2.25 

2.25 

2.25 

2.3 

2.3 

2.35 

2.36 

2.8 


2.26 

2.26 

2.25 

2.25 

2.8 

8.2 

2.6 

2.45 

2.45 

2.45 

2.7 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.85 

2.86 

2.85 

2.8 

2.8 

2.8 

2.3 

2.3 


July. 

2.3 

2.3 

2.3 

2.3 

2.3 

2.8 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.8 

2.26 

2.25 

2.26 

2.26 

2.25 

2.25 

2.25 

8.2 

2.8 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 


2,25 
2.25 
2.25 
2.25 
2.26 
2.25 
2.26 
2,25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.26 
2,25 
2,25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 


Sept. 

2.25 

2.25 

2.25 

2,3 

2.3 

2.36 

2.5 

2,86 

3.0 

2.8 

2.5 

2.55 

2.35 

2.3 

2.3 

2.3 

2.3 

2.5 

2.5 

2.5 

2.5 

2.75 

2.95 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 


Ot't. 

Nov. 

Dec. 

2.5 

2.4 

2.3:1 

2.5 

2.4 

2.35 

2.5 

2.4 

2.:t^ 

2.5 

2.4 

2.- 

2.5 

2.4 

2,3 

2,45 

2.4 

i3 

2.5 

2.4 

2.3 

2.5 

2.4 

ILS 

2.5 

2.4 

2.3 

2.5 

2.4 

2.3 

2.5 

2.4 

2,3 

2.5    , 

2.4 

2.0 

2.5 

2,4 

2.:? 

2.5 

2.4 

'1.^ 

2.5 

2.4 

2  :; 

2.45 

2,4 

1     '^•' 

2.4 

2.4 

'      -2.3 

2.4 

2.4 

iJ 

2.4 

2.4 

2.3 

2.4 

2.4 

■     2.2 

2.4 

2.4 

2.5 

2.4 

2.4 

2.3 

2.6 

2.4 

2.3 

2.5 

2.35 

iS 

2.4 

2.35 

i3 

2.4 

2.35 

2.3 

2.4 

2,35 

2.3 

2.4 

2.85 

2.3 

2.4 

2.85 

2-3 

2.4 

2.85 

2,3 

2.4 

as 
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Mean  daily  discharge,  in  sie(xmd-feel,  of  Derils  Rif^er  at  DeviUriver,  Texas,  for  1904. 


Day. 


Jan.  I  Feb. 


1. 
2. 

3. 

4. 
h. 
6. 
7, 

H, 

9 
10 

11 
12 
13 
14 
15 

ir> 

17 
18 
19 
•20 
21 
22 
2;i 
21 
25 
Jfi 
27 
2K 
•29 
SO 
31 


590 
530 
530 
530 
530 

«530 
580 
535 
585 
535 

a  535 
535 
535 
540 
540 
545 

«545 
545 
545 
545 
545 
545 
545 
545 
545 
540 

a  540 
540 
540 
540 
510 


536 
585 
530 
530 

a580 
530 
525 
525 
525 
520 
520 
520 
515 
515 

a  515 
515 
515 
515 
515 
515 

«515 
515 
515 
515 
515 

a  615 
515 
515 
515 


Mar.   Apr. 


515 
510 
490 
490 
490 
490 

a  490 
490 
490 
510 
510 
510 
510 
510 
510 
515 

1515 
515 
515 
510 
510 
510 

a  510 
510 
510 
510 
490 
490 
490 

"490 
490 


510 
510 
525 
a  525 
525 

.  510 
510 
510 
510 
490 
490 
"490 
490 
490 
490 
490 
490 
490 
490 
490 
490 

al,580 
490 
445 
445 
445 


May.  June. 


470 
460 
490 
500 
480 
a  490 
490 
490 
486 
485 


«470 
470 
470 
470 
800 
al,300 
655 
560 
560 
560 


"485  I  "730 


485 
485 
680 
680 

a630 
595 
530 
520 
520 
520 
620 

n520 
480 
480 
480 


o  445  I  a  510 
446    510 


445 
445 


560 
660 
610 


730 
656 
590 
590 
530 
580 
530 
530 

n630 
580 
530 
510 
510 
510 
495 

a  496 
495 
495 
495 


July.  Aug. 


500 
oOO 


450 
470 


510  I  a490 
510  ,   490 


a  610 
600 
490 
480 
470 
460 

"450 


490 
490 
490 
48^ 
485 
486 
486 


450  I  a486 

I 


450 

480 

450 

480 

450 

480 

450 

"480 

410 

470 

410 

466 

410 

460 

410 

456 

410 

450 

"410 

"445 

410 

446 

1,200 

440 

"490 

440 

450 

440 

450 

436 

440 

435 

"440 

O430 

440 

430 

440 

430 

Sept. 


430 
430 
430 
480 
480 
505 
620 
970 
"1,120 
910 
600 
650 
480 
440 
440 
440 
440 
560 
660 
"565 
570 
770 
990 
580 
580 
580 
580 
580 
580 
580 


Dec. 


590 
600 
610 

a  610 
610 

"676 
610 
610 
610 
610 
600 
600 
600 
600 
600 
570 
530 
680 
530 
530 
680 
530 
596 

"596 
530 
530 
530 
580 
530 
630 
680 


520 
515 
610 

"605 
606 
605 
510 
610 
510 
610 
510 

"610 
610 
510 
510 
606 
605 
506 
606 
500 
500 
500 

"500 
460 
460 
460 

"456 
456 
450 
450 


470 

"480 
480 
440 
445 
450 
465 
460 
465 
470 
475 
480 
485 

"490 
480 
476 
470 
465 
460 
455 
450 

"445 
445 
445 
445 
445 
445 
445 
445 

"445 
445 


"  Meter  measurements. 
Estitnaled  vionihly  discharge  of  DevUs  River  at  Denlsriver,  Texas,  for 


1904. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum.  ,     Mean. 


Total  in 
acre-feet. 


January 

Ke>)ru*ary 

March 

April 

May 

June 

Julv 

August 

September 

( K'tober 

November 

December 

The  year 


545 

530 

538 

33, 104 

535 

515 

520 

29,911 

515 

490 

503 

30, 932 

1,580 

445 

523 

31, 140 

680 

460 

519 

31,934 

1,300 

470 

578 

otI,  »5D4 

1,200 

410 

479 

29, 455 

490 

430 

464 

28, 532 

1,120 

430 

596 

X\  464 

610 

530 

570 

35, 078 

520 

450 

495 

29,474 

490 

440 
4f0 

460 

28,264 

1,580 

520 

377,  652 
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SAN   FELIPE  CREEK   AT   DEL.RIO,   TEX. 

San  Felipe  Creek  ri»es  in  four  large  springs  northeast  of  Delrio. 
Tex.,  and  flows  south  into  the  Rio  Grande.  The  waters  of  the^- 
springs  are  used  in  two  large  irrigation  systems,  the  one  on  the  w<*>t 
side  of  the  creek  having  been  in  use  for  many  years,  while  the  one  ti^ 
the  east  has  recently  been  constructed  by  G.  Bedell  Moore.  The  fol- 
lowing table  shows  the  discharge  measurements  that  have  been  taken 
on  the  combined  flow  of  Madre  ditch  and  the  creek  just  south  of  the 
railroad  bridge  of  the  Southern  Pacific  Railway. 

Discharge  measurements  of  San  Felipe  Creek  ai  Delrio^  Tex. ,  1895-1904- 


Date. 


December,  1895 
March,  1899 


Hydrographer. 


C.  C.  Babb  . . 
T.  U.  Taylor. 


September,  1900 do 


December,  1901 . 
September,  1902. 
March,  1904 


C.  N.  Campbell 
T.  U.  Taylor... 
do 


DtMrhaiKi;. 

Hetxmdfttt. 
99 
113 
«149 

llo 

^•llh 


«  Rainy  seaHon. 


^  After  Brackett  flood. 


o Includes  88  »econd-feet  in  dileh. 


LAS  MORAS  CREEK  NEAR  BRACKETTVILLE,  TEX. 

Las  Moms,  like  its  sister  springs  of  the  Edwards  Plateau,  risers  very 
suddenly.  It  is  located  near  the  twin  towns  of  Brackettville  and  Fort 
Clark,  and  threads  its  way  between  the  two.  It  flows  south,  supporting 
many  irrigation  systems,  and  finally  empties  into  the  Rio  Grande  25 
miles  above  Eagle  Pass.  Its  flow  is  ver}^  variable,  being  a  reflex 
barometer  of  the  season  preceding,  and,  like  the  Leona  at  Uvalde,  it 
gives  a  safe  index  of  the  rainfall  on  the  Edwards  Plateau  for  the 
months  before.  The  following  table  shows  the  discharge  measure- 
ments that  have  been  taken: 

IHsrharge  meajmremenis  of  Las  Moras  Creek  near  BrackeUviUe,  Tex.,  189o-19fi4. 


Date 


Hydrographer. 


C.  C.  Babb  .. 
T.  U.  Tavlor. 


December,  1895 

June,  1899 

Septeml>er,  1900 do 

September,  1902 do 

September,  1902 do 

March,  1904 do 


DiscfaariFP. 

Ml 
Ml 


aAt  footbridge,  Brackett. 


bMilligansBend. 
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Discharge  of  the  big  springs  of  Texas. 
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Stream.a 


BartoriH  Springs. . . 

Clear  Creek 

Comanche  Creek . . 

Ciiraal  River 

Devils  River 

Kickapoo  Spring . . 
I^ampasas  River. . . 
l^as  Moras  Creek . . 

Leona  River 

Li  pan  Spring 

Mill  Creek 

Mormon  Springs . . 

Salado  Creek 

San  Antonio  River 
San  Felipe  Creek.. 
San  Marcos  Creek. 
San  Pedro  Creek .-. 
Santa  Rosa  Spring. 

San  Saba  River 

Toyah  Creek 


Minimum 
discharge  in 
»econd-ieet. 

LcKration. 

20 

Austin. 

;               15 

Menard  County. 

65 

1 

Fort  Stockton. 

320 

Comal  County. 

380 

Valverde  County. 

4 

Tom  Green  County. 

10 

Lampasas. 

11 

Brackettville. 

0 

Uvalde. 

1 

Tom  Green  County. 

10 

San  Saba. 

4 

Austin. 

13 

Bell  County. 

10 

San  Antonio  (hot  wells). 

90 

Delrio. 

160 

San  Marcos. 

9 

San  Antonio. 

4 

Santa  Lucia. 

15 

Fort  McKavett. 

46 

Toyah  vale. 

((Stream  leading  from  Hpring. 
MISCELLANEOUS   MB^ASUKEMENTS   IN   RIO   GRANDE    DRAINAGE   BASIN. 


Discharge  measurements  al  miscellaneous  stations. 


Stream. 


Kio  Grande  canal  200  feet 
above  head-gate. 

Rio  Grande  at  Monte  Vista . 

Kio  Grande  Valley  ditch 
5  miles  northwest  of 
Mont«  Vista. 


Date. 

1904. 
May  16 


Hydrographer. 


G.  B.  Monk... 


May  24  I do 

do do 


July  14 


do 


July  25    do 

July  30   do 


Kio  Grande  at  Monte  Vista. 
K  io  Grande  at  San  Marcial . 
Kio  Grandeat  Monte  Vista. 
RioGrandeat.\Ibuquerque   Oct.   22  j do 

Rio  Grande  at  San  Marcial.    Nov.    3   do 

I  ' 


Width. 

Area  of 
section. 

Sq./ccL 

Mean 
velocity. 

Gage 
height. 

Ft.  per  sec. 

Feet. 

G6 

100 

4.71 

1.70 

167 

389 

1.85 

1.60 

14 
105 

16 
134 

4.00 

.58 

.50 

165 

138 

2.11 

7.80 

44 

40 

2.05 

.60 

102 

159 

GOO 
268 

3.75 
4.92 

8.10 

1 

Dis- 
charge. 

tkcond-Jl. 
471 

525 
64 


77 
291 

82 
2,262 
1,318 


INDEX. 


Albuquerque,  N.  Mex.  Page. 

Rio  Grande  at: 

disc'harif^e 127 

Austin,  Tex. 

Barton  Springs  near: 

description 44 

discharge 44, 127 

Colorado  River  (of  Texas)  at: 

description 36 

discbarge 37 

discharge,  monthly 39 

gage  heights 88 

rating  table 39 

Mormon  Springs  rear: 

description 45 

discharge 127 

Barton  Springs  near-— 

Austin,  Tex.: 

description 44 

discharge 44, 127 

Brackettville,  Tex. 

Las  Moras  Creek  near: 

description 126 

discharge 126,127 

Brazos  River  at— 

Richmond,  Tex.: 

description 32-38 

discharge 38 

discharge,  monthly 35 

gage  heights 38 

rating  table -^ 34 

Waco,  Tex.: 

description 28-29 

dischaiige 80 

discharge,  monthly 31 

gage  heights 30 

rating  table 31 

Brazos  River  drainage  basin: 

description 28 

Carlsbad,  N.  Mex. 

Pecos  River  at: 

description 103 

discharge 103 

gage  heights 104 

Clear  Creek  in — 

Menard  County,  Tex. : 

discharge 127 

Colorado  River  (of  Texas)  at — 

Austin,  Tex.: 

description 86 

discharge 37 

discharge,  monthly 89 

gageheights 88 

rating  table 89 
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Colorado  River  (of  Texas)  at— Continued.    Page. 
Columbus,  Tex.: 

description 40 

discharge 40 

discharge,  monthly.^ 42 

gage  heights 41 

rating  table 42 

Colorado  River  (of  Texas)  drainage  basin: 

description 36- 

Columbus,  Tex. 

Colorado  River  (of  Texas)  at: 

description 40 

discbarge 40 

discharge,  monthly 42 

gage  heights 41 

rating  table 42 

Comal  River  at— 

New  Braunfels,  Tex.: 

description 49 

discharge 50, 127 

Comanche  Creek  near- 
Fort  Stockton,  Tex.: 

description 122 

discharge 122, 127 

Conejos  River  near— 
Mogote,  Colo. : 

description 94 

discharge 96 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Cuero,  Tex. 

Guadalupe  River  near: 

description 45-46 

discharge 46 

discharge,  monthly 49 

gage  heights 47 

rating  table 48 

Del  Norte,  Colo. 

Rio  Grande  near: 

description 52 

discharge 53 

discharge,  monthly 54 

gage  heights 58 

rating  table 54 

Delrio,  Tex. 

San  Felipe  Creek  at: 

description 126 

discharge 126,127 

Devils  River  at— 
Devilsriver,  Tex.: 

description 122 

discharge 123-124 

129 


130 
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Devils  River  at— Continued.  Pa^e. 
Devilsriver,  Tex.— Continued. 

discharge,  mean  daily 125 

dischaiKe,  monthly 126 

gage  heights 124 

Devils  River,  Texas. 

Rio  Qrande  below  mouth  of: 

description 84 

discharge 84-«6 

discharge,  mean  daily 87 

discharge,  monthly 88 

gage  heights 86 

Devilsriver,  Tex. 
Devils  River  at: 

description 122 

discharge 12ft-124,127 

discharge,  mean  daily 125 

discharge,  monthly 125 

gage  heights 124 

Eagle  Pass,  Tex. 
Rio  Qrande  near: 

description 88 

d  ischarge 88-91 

discharge,  mean  daily 98 

discharge,  monthly 94 

gage  heights 92 

El  Paso,  Tex. 

Rio  Grande  near: 

description 67-68 

discharge 68-69 

discharge,  mean  daily 70 

discharge,  monthly 71 

gage  heights 69 

Evadale,  Tex. 

Neches  River  at: 

description 28 

discharge 24 

gage  heights 24 

Flood,  the  Pecos,  of  1904: 

description 114-116 

Fort  McKavett,  Tex. 
San  Saba  River  at: 

discharge 127 

Fort  Stockton,  Tex. 

Comanche  Creek  near: 

description 122 

discharge 122, 127 

Santa  Rosa  Spring  near: 

description 122 

Fort  Sumner,  N.  Mex. 
Pecos  River  near: 

description 98-99 

discharge 99 

discharge,  mean  daily lOO 

discharge,  monthly 101 

gage  heights 100 

Oallinas  River  near- 
Las  Vegas,  N.  Mex.: 

description 116-117 

discbarge 117 

gage  heights 118 

Guadalupe  River  near— 
Cuero,  Tex.: 

description 45-46 

discharge 46 

discharge,  monthly 49 


Guadalupe  River  near— Continued. 
Cuero,  Tex.— Continued. 

gage  heights 47 

rating  table 4* 

Guadalupe  River  drainage  basin: 

description -tT 

Hondo  reservoir  site.  New  Mexico: 
Hondo  River  at: 

description 119-120 

discharge I'A 

gage  heights 1^1 

Hondo  River  at— 

Hondo  reservoir  site.  New  Mexico: 

description 119-12L 

discharge 1 J 

gage  heights :*il 

Roewell,  N.  Mex.: 

description 118-Ily 

discharge 1 19 

gage  heights 1  iv 

Kickapoo  Spring  near- 
San  Angelo,  Tex.: 

description 43 

discharge 127 

Lampasas,  Tex. 

Lampasas  River  at: 

discharge 127 

Lampasas  River  at— 
Lampasas,  Tex.: 

discharge 1^7 

Langtry,  Tex. 

Rio  Grande  near: 

description ^ 

discharge 80-«l 

discharge,  mean  dailv 'Q 

discharge,  monthly i0 

gage  heights jS 

Las  Moras  Creek  near— 
Brackettville,  Tex.: 

description 136 

discharge 126,  ir 

Las  Vegas,  N.  Mex. 
Gallinas  River  near: 

description 1 16-117 

discharge 117 

gage  heights lib 

Leona  River  at— 
Uvalde,  Tex: 

description ^: 

discharge 51. 1J7 

Lipan  Spring  near- 
San  Angelo,  Tex.: 

description -P 

discharge l-'T 

Lobatos,  Colo. 

Rio  Grande  near: 

description » 

discharge i-"* 

discharge,  monthly >7 

gage  heights ^ 

rating  table V: 

Longview,  Tex. 

Sabine  River  near: 

description 1*-JP 

discharge ^ 

discharge,  monthly ^ 
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Long  view,  Tex.— Continued.  Page. 

Sabine  River  near— Continued. 

gage  height* 21 

ratingtable 22 

Margueretta  flume  neai^- 

FecoB,  Tex.: 

description 104-105 

discharge 106 

gage  heights 107 

ratingUble 108 

Mill  Creek  at^ 

San  Saba,  Tex.: 

discharge 127 

Mogote,  Colo. 

Conejos  River  near: 

description 94 

discharge t» 

discharge,  monthly 96 

gage  heights 96 

ratingtable 96 

Monte  Vista,  Tex. 

Rio  Grande  at  and  near: 

discharge 127 

Moorhead,  Tex. 

Pecos  River  near: 

description 109 

discharge 109-111 

discharge,  mean  daily 113 

discharge,  monthly 114 

gage  heights 112 

Mormon  Springs  near- 
Austin,  Tex.: 

description 46 

discharge 127 

Neches  River  at^ 

Evadale,  Tex.: 

description 23 

discharge 24 

gage  heightx 24 

Kew  Braunfels,  Tex. 

Comal  River  at: 

description 49 

discharge 60 

Pecos,  Tex. 

Margueretta  flume  near: 

description 104-106 

discharge 106 

gage  heights 107 

rating  table 106 

Pecos  River  near: 

description 104-106 

dischazge 105 

discharge,  monthly 109 

gage  heights 106 

mtlng  table 106 

West  Valley  ditch: 

discharge,  mean  daily 106 

Pecoo  flood  of  1904: 

description 114-116 

Pecos  River  at  and  near- 
Carlsbad,  N.  Mex.: 

description 103 

discharge 108 

gage  heights 104 

Fort  Sumner,  K.  Mex.: 

description 98-99 

discharge 99 


Pecos  River  at  and  near— Continued.  Page. 

Fort  Sumner,  N.  Mex.— Continued. 

discharge,  mean  daily 100 

discharge,  monthly 101 

gage  heights .* 100 

Moorhead,  Tex.: 

description 109 

discharge 109-111 

discharge,  mean  daily 118 

discharge,  monthly 114 

gage  heights 112 

Pecos,  Tex.: 

description 104-106 

discharge 106 

discharge,  monthly 109 

gage  heights 106 

rating  table 106 

Roewell,l|f.  Mex.: 

description 101 

discbarge 102 

gage  heights 102 

Santa  Rosa,  N.  Mex.: 

description 97 

discharge 97 

gage  heights 96 

Presidio,  Tex. 

Rio  Grande  above: 

description 71 

discharge , 72 

discharge,  mean  daily 74 

discharge,  month  ly 76 

gage  heights 73 

Rio  Grande  below: 

description , 76 

discharge 76-78 

discharge,  mean  dally 79 

discharge,  monthly 79 

gage  heighto 78 

Richmond,  Tex. 

Brazos  River  at: 

description .' 82-38 

discharge 83 

discharge,  monthly 86 

gage  heights 88 

ratingtable 84 

Rio  Giande  canal- 
above  head-gate: 

discharge 127 

Rio  Grande  at  and  near- 
Albuquerque,  N.  Mex.: 

discharge 127 

Del  Norte,  Tex.: 

description 52 

discharge 68 

discharge,  monthly 54 

gage  heights 68 

rating  table 64 

Devils  River,  Texas: 

description 84 

discharge 84-85 

discharge,  mean  daily 87 

discharge,  monthly 88 

gage  heights 86 

Eagle  Pass,  Tex.: 

description 88 

discharge 88-91 

discharge,  mean  daily 98 
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Bio  Grande  at  and  near— Ck>ntinued.  Page. 

Eagle  Pass,  Tex.— Continued. 

discharge,  monthly 94 

gage  heights 92 

El  Paso,  Tex,: 

description 67-68 

discbarge 68-^ 

discharge,  mean  daily 70 

discharge,  monthly 71 

gage  heights 69 

Langtry,  Tex.: 

description 80 

discharge 80-81 

discharge,  mean  daily 83 

discharge,  monthly 83 

gage  heights 82 

Lobatos,  Colo.: 

description 56 

discharge 56 

discharge,  monthly 57 

gage  heights 56 

rating  table 66 

Monte  Vista,  Tex.: 

discharge 127 

Presidio,  Tex.: 

description 71,75 

discharge 72, 75-78 

discharge,  mean  dally 74, 79 

discharge,  monthly 75, 79 

gage  heights 73, 78 

San  Ildefonso,  N.  Mex.: 

description 57-58 

discharge 59 

discharge,  monthly 62 

gage  heights 60 

rating  tables 61 

San  Marcial,  N.  Mex.: 

description 62-63 

discharge 63-64,1-27 

discharge,  mean  daily 66 

discharge,  monthly 67 

gage  heights 65 

Rio  Grande  drainage  basin: 

description 51 

Rio  Grande  Valley  ditch  near- 
Monte  Vista,  Tex.: 

d  ischarge 127 

Riverside,  Tex. 

Trinity  River  at: 

description 25 

discharge 26 

discharge,  monthly 28 

gage  heights 26 

rating  table 27 

Roewell,  N.  Mex. 

Hondo  River  at: 

description 118-119 

d  ischarge 119 

gage  heights 1 19 

Pecos  River  near: 

description 101 

discharge 102 

gage  heights 102 

Sabine  River  near— 

Longview,  Tex.: 

description 19-20 

discharge 20 


Sabine  River  near— Continued.  Fsge. 

Longview,  Tex.— Continued. 

discharge,  monthly Ji 

gage  heights i: 

rating  table iJ 

Sabine  River  drainage  basin: 

description iv 

Salado  Creek  in— 
Bell  County,  Tex.: 

discharge liT 

San  Angelo,  Tex. 

Kickapoo  Spring  near: 

description U 

discharge I'/T 

Lipan  Spring  near: 

description 4U 

discharge -^ 

Ban  Antonio,  Tex. 

San  Antonio  River  at: 

description * 

discharge 50,  i  .T 

San  Pedro  Creek  at: 

discharge l^ 

San  Antonio  River  at— 
San  Antonio.  Tex.: 

description X' 

discharge 'O.liT 

San  Felipe  Creek  at— 
Delrio,  Tex.: 

description iJt 

discharge 1-*.  i-T 

San  Ildefonso,  N.  Mex. 
Rio  Grande  near: 

description •>T-.> 

discharge •"* 

discharge,  monthly <'> 

gage  heights w 

rating  tables tl 

San  Marcial,  N.  Mex. 
Rio  Grande  near: 

description oJ-fiJ 

discharge U>-61. 1-T 

discharge,  mean  daily ^ 

discbarge,  monthly f»T 

gagebeights ••& 

San  Marcos,  Tex. 

San  Marcos  Creek  at: 

discharge 12" 

San  Marcos  Creek  at— 
San  Marcos,  Tex.: 

discharge l-'T 

San  Pedro  Creek  at— 
San  Antonio,  Tex.r 

discbarge 1- 

San  Saba,  Tex. 

Mill  Creek  at: 

discharge I- 

San  Saba  River  at: 

description -O 

discharge ** 

San  Saba  River  at— 

Fort  McKavett,  Tex.: 

discharge "• 

San  Saba,  Tex.: 

description *^ 

discharge ^< 
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Santa  Lucia,  Tex.  Page. 

Santa  Rom  Spring  nt: 

discharge 127 

Santa  Rosa,  N.  Mex. 
Pecoa  River  at: 

description 97 

discharge 97 

gage  heights 98 

Santa  Rosa  Spring  at  and  near- 
Fort  Stoclcton,  Tex.: 

description 122 

Santa  Lucia,  Tex.: 

discharge 127 

Springs  of  Texa^i: 

discharge  and  list  of 127 

Toyah  Creek  at— 
Toyahvale,  Tex.: 

description 121 

discharge 122,127 

Toyahvale,  Tex. 
Toyah  Creek  at: 

description 121 

discharge 122,127 


Trinity  River  al— 
Riverside,  Tex.: 

description 26 

discharge 26 

discharge,  monthly 29 

gage  heights 26 

rating  table 27 

Trinity  River  drainage  baain: 

description 26 

Uvalde,  Tex. 

l.«ona  River  at: 

description 61 

discbarge 51. 127' 

Waco,  Tex. 

Brazos  River  at: 

description 2S-38* 

discharge 9^ 

discharge,  monthly ST 

gage  heights OT 

ratingtable 31 

West  Valley  ditch  near— 
Pecos,  Tex.: 

discharge,  mean  daily 
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PUBLICATIONS  OF  UNITED  STATES  GEOLOGICAL  SURVEY. 

[Water-Supply  Paper  No.  1S2.] 

The  pablications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  Every  member  of  Congress  is  allotted  a  certain  number,  from  whom  they  may 
be  obtained,  free  of  charge,  on  application. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  he 
consulted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  lai^ge.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  O,  Undei^ground  waters;  P,  Hydrographic  progress  reports. 

Series  P.— The  hydrographic  progrreas  reports  contain  the  results  of  stream  measurements.  A 
report  Is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  Irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publica- 
tions containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(188&-1903)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annuel  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  181. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 
1896.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11:  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-Supply  Papers  Nos.  85,  86,  37,  38,  and  39;  Twenty-flrst  Annual  Report,  Part  IV. 

1900.  Water-supply  Papers  Nos.  47,  48,  49,  50,  51,  and  62;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  PaperH  Nos.  84  and  85. 


n  ADVERTISEMENT. 

1908.  East  of  Mississippi  River,  Water-Supply  Papers  Nob.  97  and  96. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 
1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124,  125. 126. 127, 128,  and  129. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130, 131, 132, 133, 134,  and  13&. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  Umt<>d 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  Is  carried  on  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Mass.,  6  Beacon  street;  Utica.  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Au.ctin. 
Tex.,  University  of  Texac;  Chicago,  111.,  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wvo.; 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  lAke,  Utah;  Los  Angeles,  Cal.,  1108  Braly  Build- 
ing; San  Francisco,  Cal.,  422  Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsbad.  X.  Mex.;  El 
Baso,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash.,  ti* 
Peyton  Block;  Pendleton,  Oreg. 

Oorrespondence  should  be  addressed  to 

Thk  Director, 

United  States  Geological  Survey, 

Washington,  D,  C. 
Junk,  1906. 
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LIBKAET  CATALOOTJS  SLIPS. 

[Mount  each  slip  upon  a  separate  card,  placing  the  subject  at  the  top  of  the 
second  slip.  The  name  of  the  series  should  not  be  repeated  on  the  series 
card,  but  the  additional  numbers  should  l)e  added,  as  received,  to  the  first 
entry.] 

U.  S.     Geological  survey. 

.  .  .  Report  of  progress  of  stream  measurements  for 
the  calendar  year  1904.  Prepared  under  the  direction 
of  F.  H.  Newell  by  T.  U.  Taylor  and  John  C.  Hoyt. 
Pt.  IX. — Western  Gulf  of  Mexico  and  Rio  Grande 
drainages.     Washington,  Gov't  print,  off.,  1905. 

133,  iii  p.  illus.,  ll  pi.  (inch  map)  23*"'.  (U.  S.  Geological  survey. 
Water-supply  and  irrifi^tion  paper  no.  132) 

Subject  series:  P,  Hydrographic  progress  reports,  37. 

1.  Stream  measurements.  2.  Rivers — U.  S.  I.  Taylor,  Thomas  Ulvan, 
1858-    IL  Hoyt,  John  Clayton,  1874- 

U.  S.     Geological  survey. 

.  .  .  Report  of  progress  of  stream  measurements  for 
the  calendar  year  1904.  Prepared  under  the  direction 
of  F.  H.  Newell  by  T.  U.  Taylor  and  John  C.  Hoyt. 
Pt.  IX. — Western  Gulf  of  Mexico  and  Rio  Grande 
drainages.     Washington,  Gov't  print,  off.,  1905. 

133,  iii  p.  illus.,  II  pi.  (incl.  map)  23*"".  (U.  S.  Geological  survey. 
Water-supply  and  irrigation  paper  no.  132) 

Subject  series:  P,  Hydrographic  progress  report*,  37. 

*  1.   Stream  measurements.     2.  Rivers — I'.  S.     I.  Taylor,  Thomas  Ulvan, 
1858-    II.  Hoyt,  John  Clayton,  1874- 

U.  S.     Geological  survey. 

Water-supply  and  irrigation  papers, 
no.  132.  Report  of  progress  of  stream  measurements 
for  .  .  .   1904  .  .  .  by  T.  U.  Taylor  and  J.  C. 
Hoyt.     Pt.  IX.     1905. 

U.  S.     Dept.  of  the  Interior, 
see  also 
U.  S.     Geological  survey. 
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PROGRESS   REPORT  OF   STREAM  MEASUREMENTS 

FOR  THE  CALENDAR  YEAR  1904. 


By  M.  C.  HiNDERLiDER,  G.  L.  SwENi>SEN,  and  A.  E.  Chandler. 


INTRODUCTION. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
includes  the  collection  of  facts  concerning,  and  the  study  of  conditions 
aflfecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
1894,  which  contained  an  item  of  $12,500,  "  for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  section."     (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 


Annual  approprialians  far  hydrographic  mrtmys. 


Year  ending  Jnne  30, 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30, 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 
Year  ending  June  30 


1896 $12,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 

1901 100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 
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The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
aflfecting  the  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  others  in  hydrographic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  data, 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  that 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  1902,  the 
work  has  been  largel}'  extended  and  thoroughly  s^'stemized.  The 
various  States  have  been  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  with  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  hydrographic  resources 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  V/ater-Supply  Paper  No. 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Surve}'.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streams 
in  the  United  States.  With  this  in  view  gaging  stations  are  estab- 
lished at  points  where  the  data  will  be  of  greatest  commercial  value. 
At  these  stations  discharge  measurements  are  taken  from  time  to  time 
at  typical  river  stages,  and  the  daily  surface  fluctuation  is  obtained  by 
means  of  gage  readings.  From  these  two  factors  it  is  possible  to 
estimate  both  the  total  flow  and  its  distribution  through  the  period  of 
observations. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintained  depend  largely  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  efforts  are 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
is  to  be  stored,  the  high  waters  are  given  special  attention.  In  all  sec- 
tions certain  permanent  stations  are  maintained  for  general  statistical 
purposes  to  show  the  conditions  which  exist  through  long  periods. 
They  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  particular  por- 
tions of  the  drainage  basin. 

Gaging  stations  are  divided  into  two  general  classes:  First,  current- 
meter  stations;  and  second,  weir  stations.  The  former  class  is  sub- 
divided as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  cable  station  with  car,  tag-line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  equipment  of  a  current-meter 
gaging  station  consists  in  a  gage  for  determining  the  daily  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  zero  of  the  gage  is 
referred,  and  permanent  marks  on  the  bridge  or  a  tagged  line  indica- 
ting the  points  of  measurement.    Where  the  current  is  swift  some  appli- 
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aiice — generally  a  secondary  cable — is  necessary  to  hold  the  meter  hi 
pofiition  below  the  surface. 

G^ing  stations  are  generally  located  at  bridges  if  the  channel  condi- 
tions are  satisfactory,  as  from  them  the  meter  can  he  ea>ily  manipu- 
lated, and  the  cost  of  the  equipment  is  comparatively  small.  The 
stations  are  located  as  far  as  possible  at  points  where  the  channel  is 
istraight,  both  above  and  below  the  gaging  section,  and  where  there 
are  no  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
should  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
nent character.  The  banks  should  be  high,  and  should  ovevHow  at 
high  stages  only.  Great  care  is  taken  in  the  selection  and  equipment 
of  gaging  stations,  in  order  that  the  data  may  have  the  reijuired  degree 
of  acchracy. 

On  many  of  the  larger  rivers  where  water  power  is  developed  by 
dams  estimates  of  flow  are  obtained  by  observing  the  head  on  the  crest 
and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
weira  are  in  some  cases  erected. 


Fic.  l.^CHble  station,  Bhowlni;  wclion  ol  river,  car,  gsge,  etc. 

The  principal  instrument  used  in  stnsam- measurement  work  is  the 
current  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
mined. After  yeai-s  of  experience  the  Survey  has  adopted  the  Price 
current  meter  for  general  work.  This  meter,  as  is  shown  on  PI.  II, 
is  made  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
Price  has  been  largely  developed  by  the  officers  of  the  Survey,  using 
the  Price  acoustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  quantity  of 
water  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
the  product  of  two  factors:  (1)  The  mean  veloiity,  which  is  the  func- 
tion of  the  cross  section,  surface  slope,  wetted  perimeter,  and  rough- 
ness of  bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the 
bed  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  perpendicular  to  the  thread  of  the  stream  (sec  fig.  1).  Thesepoints 
are  usually  at  regular  intervals  varying  from  '2  to  20  feet,  depending 
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upon  the  size  and  conditions  of  the  stream.  They  are  known  as  meas- 
uring points^  and  at  them  the  observed  data,  the  velocities,  and  sound- 
ings are  taken.  The  perpendiculars  dropped  from  the  measaring 
points  divide  the  gaging  section  into  strips,  and  for  each  strip  or  pair 
of  strips  the  mean  velocity,  area,  and  discharge  are  determined  inde- 
pendently; thus  conditions  existing  in  one  part  of  the  stream  are  not 
distributed  to  parts  where  they  do  not  apply. 

The  methods  of  obtaining  velocity  with  the  current  meters  which 
are  in  general  use  may  be  grouped  into  three  classes:  Single  point 
multiple  point,  and  integration. 

The  single-point  method  consists  in  holding  the  meter  either  at  the 
depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  depth,  for 
which  the  coeflScient  for  reducing  to  mean  velocity  has  been  deter 
mined.  Extensive  experiments  by  vertical  velocity-curves  show  that 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  depth. 
In  general  practice  the  thread  of  mean  velocity  is  considered  to  be  at 
0.6  depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority 
of  the  measurements,  this  being  known  as  the  six-tenth  depth  method. 
It  is  found  by  a  large  number  of  vertical  velocity -curve  measui-ement^, 
taken  on  various  streams  and  under  various  conditions,  that  the 
coefficient  for  reducing  the  velocity  obtained  at  six-tenths  depth  to 
mean  velocity  is  practically  unity,  ranging,  in  a  series  of  910  meas- 
urements made  at  39  gaging  stations,  between  0.94  and  1.04,  with 
a  mean  for  the  910  observations  of  1.00.  In  the  other  principal 
single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  action  of  the  wind  or  other 
disturbing  influences.  This  is  known  as  the  subsurface  method.  The 
coefficient  for  reducing  the  velocities  taken  at  the  subsurface  has  been 
found  by^  repeated  experiments  with  vertical  velocity -curves  to  be  from 
0.85  to  0.95,  depending  upon  the  depth  of  the  stream  and  velocity 
and  channel  conditions.  This  method  is  specially  adapted  for  flood 
measurements,  or  when  the  velocity  is  so  great  that  the  meter  can  not 
be  kept  at  0.6  depth. 

The  three  principal  multiple-point  methods  in  general  use  are:  The 
vertical  velocity-curve;  top  and  bottom;  and  top,  bottom,  and  mid 
depth.  In  the  vertical  velocity-curve  method  a  series  of  velocity 
determinations  are  taken  in  the  vertical  at  regular  intervals,  usually 
from  0.5  to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  thcM* 
points,  the  vertical  velocity-curve  is  produced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocily  in  the  vertical  is  then  obtained  by  dividing  the  depth 
into  the  area  bounded  by  this  mean  velocity-curve  and  the  initial  line. 
Owing  to  the  length  of  time  it  takes  to  make  these  measurements,  they 
are  seldom  used  except  for  determining  coefficients  for  pui poses  of 
comparison,  and  for  measurements  under  ice. 
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In  the  second  multiple-point  method  the  meter  is  held  from  0.6  to  1 
foot  below  the  surface  and  about  0.5  foot  above  the  bottom,  and  the 
mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
as  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
For  shallow  streams  with  comparatively  smooth  beds  good  results  are 
obtained  by  this  method.  In  the  third  multiple-point  method  the 
meter  is  held  at  mid  depth,  at  0.5  foot  below  the  surface  and  at  0.5  foot 
above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing  the 
sum  of  the  top  velocity,  twice  the  mid-depth  velocity,  and  the  bottom 
velocity,  by  4. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
operation  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
number  of  revolutions  by  the  number  of  seconds  taken  in  the  run. 
This  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
the  stream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
gage,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
by  sounding.  The  soundings  are  usually  taken  at  each  measuring 
point  at  the  time  of  the  discharge  measurement,  either  by  using  the 
meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
with  permanent  beds  standard  cross  sections  are  usually  taken  during 
low  water.  These  sections  serve  to  check  the  soundings  which  are  taken 
at  the  time  of  the  measurements,  and  from  them  any  change  which  may 
have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are 
also  used  for  obtaining  the  area  for  use  in  computations  of  high-water 
measurements,  as  accui'ate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  the  various  points  of  measurements  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for  either 
a  single  or  double  strip.  The  total  discharge  and  area  are  the  sums 
of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained  by 
dividing  the  total  discharge  by  the  total  area. 

The  volume  of  water  flowing  in  a  stream  is  known  as  run-off.  In 
expressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
for  which  the  data  are  needed.  Those  used  in  this  report  are  '^  second- 
feet,"  ''acre-feet,''*  "run-off  per  square-mile,"  and  "run-off  in  depth 
in  inches,"  and  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
rate  of  1  foot  per  second. 
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The  "acre-foot"  is  the  unit  of  capacity  used  in  connection  with  stor- 
age for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet.  It  i> 
the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot.  Then* 
is  a  convenient  relation  between  the  second-foot  and  the  acre-foot:  1 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,4(K)  cubit* 
feet,  which  equals  1.9835  acre-feet,  or,  approximately,  2  acre-feet. 

The  expression  "  second-feet  per  square  mile"  means  the  averacrr 
number  of  cubic  feet  of  water  flowing  each  second  from  ever^^  stiuan- 
mile  of  drainage  area  on  the  assumption  that  the  run-off  is  uniformly 
distributed 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  dminage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  minfall,  which  quantity  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  (juantities  of  water  which  are  produced  during  th<^ 
periods  in  question,  while  "second-feet,"  on  the  conti-ary,  is  mei-ely 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  gage  heights  and  the  daily 
discharge  of  a  stream  are  the  various  discharge  measurenienbi.  of 
which  there  should  be  suflScient  number  to  cover  the  range  of  stagf. 
The  fundamental  laws  upon  which  these  computations  are  based  aiv 
the  following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  grudually 
with,  the  gage  heights.     (2  and  3  depend  on  1.) 

As  the  beds  of  many  streams  are  changeable,  the  problem  divide> 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent  or  practi- 
call}'  permanent  beds,  and  (2)  those  of  streams  with  change^ible  bo<i>. 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  eithcM 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessarv. 

In  determining  the  daily  discharge  of  streams  with  permanent  bed>, 
the  results  of  the  discharge  measurements  are  plotted  on  cross-section 
paper,  with  gage  heights  as  ordinates  and  discharges  as  abscissa-. 
Through  these  points  a  smooth  curve  is  drawn,  which  shows  the  di> 
charge  for  any  gage  height,  and  from  which  a  rating  table  is  prepaiini. 
Th(*  mean  velocity  and  area  determined  for  each  discharge  mea^^un- 
ment  are  also  platted.     Tlirough    these   |KjinLs  the  curves  of  mean 
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velocity  and  of  area  are  drawn,  and  the  rating  curve  is  largely  deter- 
mined by  taking  the  product  of  the  mean  velocity  and  the  area  at 
various  stages  as  determined  by  these  curves.  These  curves  of  mean 
velocity  and  area  are  of  special  value  in  determining  the  location 
of  the  rating  curve  for  stages  at  which  actual  discharge  measurements 
are  not  available  and  for  extending  the  discharge  curve  outside  the 
limits  of  the  measurements.  In  the  preparation  of  the  rating  table 
the  discharge  for  each  tenth  or  half-tenth  on  the  gage  is  found  from 
the  curve.  The  first  and  second  differences  of  these  discharges  are 
then  taken  and  adjusted  according  to  the  law  that  they  shall  either  be 
constant  or  increasing,  never  decreasing.  The  discharges  in  the  table 
are  then  changed  in  accordance  with  these  adjusted  differences.  In 
making  up  the  station-rating  curve,  the  individual  discharge  measure- 
ments and  the  conditions  under  which  they  were  taken  are  carefully 
studied,  in  order  that  proper  weight  shall  be  given  to  each  measure- 
ment. Bating  curves  in  general  take  the  form  of  a  parabola,  and  as 
a  rule  the  high- water  portion  of  the  curve  approaches  a  straight  line. 
For  stations  of  permanent  character,  the  results  of  the  measurements 
from  year  to  year  should  be  within  5  per  cent  of  the  curve,  with  the 
exception  of  those  taken  during  high  water,  when  the  probable  error 
may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  change- 
able beds  is  difficult,  and  unless  frequent  discharge  measurements 
are  made,  the  results  obtained  are  only  roughly  approximate.  For 
streams  with  continually  shifting  beds,  such  as  Colorado  River  and  the 
Rio  Grande,  discharge  measurements  are  made  ever}'^  two  or  three 
days,  and  the  discharges  for  the  intervening  days  are  obtained  by 
interpolation,  modified  by  the  gage  heights  for  these  days.  For  sta- 
tions with  beds  which  shift  slowly,  or  are  only  materially  changed 
during  floods,  station  rating  curves  and  tables  can  be  prepared  for  the 
periods  between  changes,  and  satisfactory  results  can  be  obtained  with 
two  or  three  measurements  a  month,  providing  measurements  are 
taken  soon  after  the  changes  occur. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
special  rating  curves  and  tables  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
these  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  taken  either  by  integration  in 
verticals  or  by  the  vertical-velocity  curve  method,  as  sufficient  experi- 
ments have  not  been  made  on  ice-covered  streams  to  determine  the 
laws  which  govern  the  position  of  the  thread  of  mean  velocity. 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
Year  1904,  of  which  this  is  Part  X,  is  published  in  a  series  of  twelve 
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Water-Supply^  Papers,  Nos.  124-136,  inclusive,  under  the  following 

subtitles: 

Part  1.  Atlantic  coast  of  New  England  drainage. 

Part  2.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainages. 

Part  3.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eastern  Gulf  of  Mexio. 
drainage. 

Part  5.  Eastern  Mi^ssissippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipinicon,  Iowa,  Des  Moines,  and  Missouri 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  the  (ireat  Basin  drainage. 

Part  n.  The  Great  Basin  and  Pacific  Ocean  drainage  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
the  larger  drainages  are,  for  convenience  in  arrangement,  subdivide*! 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations and  such  other  information  that  has  been  collected  that  has  a 
direct  bearing  on  these  data,  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  the  foUowinir 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements, 

3.  Gage  height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  t4» 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  historj^  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge  measurement  table  gives  the  results  of  the  dischaiye 
measurements  made  during  the  year.  This  Includes  the  date,  th*' 
h^^drographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  dail\'  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read 
ings  taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 
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The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  run-off  the  column  headed  ^^  Maximum'' 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  the 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
gage  height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  corre- 
sponding discharge  larger  than  given  in  this  column.  Likewise  in  the 
column  of  "  Minimum  "  the  quantity  given  is  the  mean  flow  for  the 
day  when  the  mean  gage  height  was  lowest.  The  column  headed 
"Mean"  gives  the  average  flow  for  each  second  during  the  month. 
Upon  this  mean  the  computations  for  the  three  remaining  columns 
which  are  defined  on  pages  15-16  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following 
general  and  special  rules  have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and 
money  is  imperative. 

2.  All  items  of  computation  should,  in  general,  be  expressed  by  at  least  two  and 
by  not  more  than  four  significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 
per  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 
.should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places, 
by  dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without 
changing  the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and 
increase  the  preceding  figure  by  1.     Example:  1,827.()  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even 
figure,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
figure,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1,827.5  becomes 
1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per 
cent  error  should  seldom  be  exceeded. 

Special  rules  for  computation. 

1 .  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are 
based  will  warrant  No  decimals  are  to  be  used  when  the  discharge  is  over  50 
second-feet. 

2.  Daily  dischai^ges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
are  below  100  second-feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the 
monthly  mean  shall  be  a  significant  figure.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall 
be  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimals, 
where  the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the 
quantity  shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012; 
.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three 
significant  figures  and  at  least  two  decimal  places. 
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The  results  of  the  stream  measurements  made  during  previous  j^ear^ 
b}'^  the  United  States  Geological  Survey  can  be  found  in  the  following 
Survey  publications.  A  detailed  index  of  these  reports  (from  1888- 
1903)  is  given  in  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  11. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  RejKir^  Part  IV. 

1897.  Water-Supply  Papers   Nos.  15  and    16;   Nineteenth    Annual    Report, 

Part  IV. 

1898.  Water-Supply  Papers  Nob.   27  and    28;    Twentieth    Annual    Report, 

Part  IV. 

1899.  Water-Supply  Papers  Noe.  35  to  39,  inclusive;    Twenty-first    Annual 

Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-Second   Annual 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  inclusive. 
West  of  Mississippi  River,  AVater-Supply  Papers  Nos.  130  to  1.35,  incluflive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey  or  to  members  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  may  be  had  at  prices  little  above  cost. 
Copies  of  Government  publications  are,  as  a  rule,  furnished  to  the 
public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 

COOPERATION  AND  ACKNOWIiEI>GMENT8. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrogmphers  or 
.have  cooperated  in  any  way,  either  by  fiirriishing  records  of  the  height 
of  water  or  by  as.^isting  in  transportation. 

The  following  li>t,  arranged  alphabetically  by  States,  gives  the 
names  of  the  resident  hydrographers  and  others  who  have  assisted  in 
furnishing  and  preparing  the  data  contained  in  this  report: 
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Arizona. — Difitrict  hydrographers,  C.  G.  Williams  and  W.  A.  Farish,^  assisted  by 
\V.  Richins,  O.  Richins,  R.  H.  Roes,  and  H.  R.  Fry. 

California. — The  hydrographic  work  of  the  United  States  Geological  Survey  in  Cali- 
fornia has  been  carried  on  in  cooperation  with  the  State,  tin  accordance  with  an  act 
of  the  State  legislature  approved  March  16, 1903,  which  is  in  substance  as  follows: 

''The  State  board  of  examiners  are  hereby  empowered  to  enter  into  contracts  with 
the  Director  of  the  United  States  Geological  Survey  for  the  purpose  of  making  topo- 
graphic maps  to  the  extent  of  twenty  thousand  dollars;  also  for  the  purpose  of  gag- 
ing streams,  surveying  reserN'oir  sites  and  canal  locations,  for  the  conservation  and 
utilization  of  the  flood  or  storm  waters  of  the  State  to  the  extent  of  fifteen  thousand 
dollars,'*  etc. 

The  State  board  of  examiners  is  composed  of  the  following  members,  viz:  Geoi^ 
C.  Pardee,  governor;  C.  F.  Curry,  secretary  of  State;  U.  S.  Webb,  attorney-general; 
Walter  S.  Mellick,  secretary. 

Although  the  portion  of  the  bill  referring  to  hydrographic  work  provides  for  mak- 
ing surveys  of  reservoir  sites  and  canal  locations  none  of  the  State  money  has  been 
expended  for  this  purpose;  the  Geological  Survey  has  made  these  investigations  on 
Putah  Creek,  Sacramento  River,  Pit  River  and  tributaries,  Owens  River,  and  Colo- 
rado River,  and  has  paid  the  entire  expense  from  its  own  funds. 

The  State  appropriation,  $7,500  of  which  became  available  July  1,  1903,  has  been 
used  exclusively  for  gathering  general  stream-flow  data;  the  Survey  also  apportioned 
$10,400  for  the  same  purpose  for  the  fiscal  year  beginning  July  1,  1903.  At  this 
time  28  gaging  stations  were  being  maintained  in  California;  other  stations  were 
added,  and  on  December  31,  1903,  56  stations  were  being  maintained.  The  data 
being  accumulated  for  each  of  these  stations  has  a  specific  value  in  connection  with 
the  future  development  of  the  resources  of  the  State.  The  information  will  be  inval- 
uable in  designing  and  making  estimates  of  cost  for  storage,  irrigation,  power,  and 
drainage  works,  and  for  use  in  litigation. 

The  work  in  the  western  and  southern  portions  of  California  was  under  the  direc- 
tion of  the  supervising  engineer,  J.  B.  Lippincott,^  assisted  by  hydrographers  Samuel 
G.  Bennett  and  W.  B.  Ciapp.  Acknowledgments  are  also  due  to  the  following  indi- 
viduals and  corporations  for  assistance  rendered  and  data  furnished:  To  the  Kern 
County  Land  Company,  through  A.  K.  Warren,  engineer  in  charge  of  water  measure- 
ments, for  the  record  of  Kern  River;  to  the  city  of  Santa  Barbara  for  cooperation  in 
j^ging  Santa  Ynez  River  and  Mono  Creek;  to  the  Southern  Pacific  Railway  Company 
through  its  chief  engineer,  William  Hood,  for  river  stage  records  of  San  Joaquin 
River  at  Herndon,  Cal.,and  King  River  at  Kingsburg,  and  for  transportation  fur- 
nished supervising  engineer  and  assistants;  and  to  the  officials  of  the  Santa  Fe  Route 
for  transportation  furnished  to  the  supervising  engineer  and  assistants. 

The  work  in  the  extreme  eastern  portion  of  California  was  carried  on  under  the 
direction  of  L.  H.  Taylor,  <^  engineer,  United  States  Geological  Survey,  and  A.  E. 
Chandler,  State  engineer  of  Nevada,  assisted  by  W.  A.  Wolf,  J.  T.  Shaw,  R.  A.  Craig, 
O.  F.  Heizer,  and  L.  A.  Wool  ley.  Acknowledgment  is  due  to  the  Southern  Pacific 
Railway  Company,  for  transportation  furnished  the  district  hydrographers  and 
asRistants. 

Colorado. — District  and  resident  hydrographer,  M.  C.  Hinderlider;^  assisted  by 
R.  I.  Meeker,  assistant  engineer;  Oro  McDermith,  William  A.  Lamb,  George  B. 
Monk,  L.  E.  Foster,  hydrographers;  and  Melvin  Beeson,  Thomas  E.  Brick,  Theo- 
ilore  Tobish,  and  F.  L.  Meeker,  ofiice  assistants.  Acknowledgments  are  due  the 
Denver  and  Rio  Grande;  Colorado  and  Southern;  Burlington  and  Missouri  River; 
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Union  Pacific;  Rio  Grande  Southern;  and  Atchison,  Topeka  and  Santa  Fe  railroftl^; 
for  free  transportation  for  hydrographers  over  their  lines. 

Idaho. — District  engineer,  D.  W.  Ro8s,o  assisted  by  Fred  Stockton,  William  (i. 
Davies,  and  J.  B.  Bond.    . 

Nevada. — The  hydrographic  work  in  this  section  has  been  carried  on  in  coopera- 
tion with  the  State  by  L.  H.  Taylor,  *  engineer,  United  States  Geological  Survey, 
and  A.  E.  Chandler,  State  engineer,  assisted  by  W.  A.  Wolf,  J.  T.  Shaw,  R.  A. 
Craig,  O.  F.  Heizer,  H.  H.  Church,  and  L.  A.  Woolley.  Acknowledgment  is  doe  i<. 
the  Southern  Pacific  Railway  Company  for  transportation  furnished  the  di8trii:t 
hydrographers  and  assistants  and  also  to  the  San  Pedro,  Los  Angeles  and  Salt  Lake 
Railroad  Company  for  transportation  furnished  the  State  engineer. 

New  Mexico. — The  hydrographic  work  in  the  northern  portion  of  this  Territory 
was  carried  on  under  the  direction  of  the  district  hydrographer,  M.  C.  Hinderlider, ' 
assisted  as  follows:  The  work  in  the  north-central  portion  was  in  chai^  of  George 
B.  Monk;  that  in  the  extreme  eastern  portion  was  in  charge  of  W.  G.  Russell;  while 
the  work  in  the  northwestern  portion  was  in  charge  of  Robert  C.  Prewitt,  For 
many  favors  and  courtesies  in  the  form  of  free  accommodations  to  hydrographei? 
and  for  assistance  in  securing  records  of  flow  on  Mora  River,  acknowledgments  are 
due  D.  C.  Duel,  Hugh  Loudon,  and  J.  J.  Baer,  of  Lacueva,  N,  Mex. ;  also  to  Jame»> 
D.  Hand,  of  Las  Alamos,  N.  Mex.,  for  similar  favors.  Transportation  in  the  form  of 
an  annual  pass  was  furnished  George  B.  Monk  by  the  Denver  and  Rio  Grande  Rail- 
road, and  to  W.  G.  Russell  by  the  Chicago,  Rock  Island  and  El  Paso  Railroad.  -For 
the  purpose  of  collecting  data  in  New  Mexico  during  the  latter  part  of  the  year  an 
annual  pass  over  the  Atchison,  Topeka  and  Santa  Fe  Railroad  was  issued  to  Geoi^pe 
B.  Monk,  for  which  acknowledgments  are  due. 

Oregon. — District  engineer,  John  T.  Whistler, ^  assisted  by  John  H.  Lewis  dar- 
ing the  first  quarter,  and  by  Wilbur  C.  Sawyer,  Edwards  N.  Smith,  and  Ivan  Landes  the 
remainder  of  the  year.  Acknowledgment  and  thanks  are  due  the  Oregon  Railroad 
and  Navigation  Company;  Southern  Pacific  Railway  Company;  Oregon  Short  Line 
Railroad  Company;  Sumpter  Valley  Railway;  and  the  Columbia  Southern  Railwav 
for  transportation;  to  the  Pacific  Live  Stock  Company,  through  Mr.  Gilchrist,  super- 
intendent, for  gratuitous  gage  readings;  and  to  W.  C.  McDonald  for  the  use  of  his  ferry 
cable  on  John  Day  River  as  a  gaging  station. 

JJiah. — District  engineer,  George  L.  Swendsen, «  assisted  by  W.  D.  Beers,  Caleb 
Tanner,  W.  G.  Swendsen,  Henry  S.  Kleinschmidt,  and  Horace  W.  Sheley.  Acknowl- 
edgments are  also  due  to  the  Oregon  Short  Line;  Denver  and  Rio  Grande;  and  San 
Pedro,  Los  Angeles  and  Salt  Lake  railway  companies  for  transportation;  to  the  Td- 
luride  Power  Company,  Logan  River  canal  companies,  Jordan  River  canal  compa- 
nies. Salt  Lake  engineer,  J.  Fewson  Smith,  jr.,  water  commissioner  for  Jordon 
Valley,  William  Knight,  supermtendent  of  pumping  plant  at  Utah  Lake,  and  other? 
who  have  given  assistance  from  time  to  time.  All  daily  papers  of  the  State  have 
supported  the  work  strongly,  and  have  done  much  to  emphasize  the  importance  uf 
hydrographic  information  to  a  proper  development  of  irrigation  interests. 

The  hydrographic  work  m  the  Umta  Indian  Reserve  has  been  carried  on  under 
the  direction  of  the  district  hydrographer,  M.  C.  Hinderlider,  by  the  resident 
hydrographer,  Howard  S.  Reed. 

Wyoming.— The  hydrographic  work  in  this  State  has  been  carried  on  under  the 
direction  of  the  district  hydrographer,  M.  C.  Hinderlider,  c  by  the  resident  hydrog- 
rapher, A.  J.  Parshail.  Acknowledgments  are  due  for  annual  passes  over  all  their 
lines  in  Wyoming,  to  the  Union  Pacific;  Chicago,  Burlington  and  Quincy;  Colorado 
and  Southern;  Colorado  and  Wyoming;  and  Fremont,  Elkhorn  and  Missouri  River 
Valley  railroads. 
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COIiORADO  RIVER  DRAINAGE  BASLN. 

Colorado  River  is  formed  by  Grand  and  Green  rivers  in  the  north- 
eastern part  of  Utah.  It  flows  in  a  southerly  direction,  passing  into 
Arizona,  from  whence  it  flows  westerly  to  the  Nevada  State  line. 
From  here  it  continues  in  a  southerly  direction,  forming  the  boundary 
between  Arizona,  California,  and  Nevada.  At  Yuma  it  enters  Old 
Mexico,  and  a  few  miles  below  empties  into  the  northern  extremity  of 
the  Gulf  of  .California. 

The  drainage  area  of  Colorado  River,  which  is  225,000  square  miles 
above  Yuma,  Ariz.,  comprises  the  southwest  part  of  Wyoming,  the 
western  part  of  Colorado,  the  eastern  half  of  Utah,  practically  all  of 
Arizona,  and  a  small  portion  of  California  and  Nevada.  Most  of  this 
area  is  arid,  having  a  mean  annual  rainfall  of  about  8^^  inches.  The 
river  receives  its  water  supply  from  the  melting  snows  of  the  high 
mountains  of  Wyoming,  Utah,  and  Colorado. 

The  water  of  the  Colorado  carries  a  large  amount  of  sediment,  reach- 
ing as  high  as  2,000  parts  of  sediment  to  100,000  parts  of  water.  The 
minimum  amount  is  carried  during  the  winter  months,  and  probably  is 
never  less  than  60  parts  of  sediment  to  100,000  parts  of  water. 

Prof.  R.  H.  Forbes,  in  Bulletin  No.  44,  Univei*sity  of  Arizona  agri- 
cultural experiment  station,  says: 

On  the  basis  of  the  profile  constructed  from  available  data  for  the  volume  of  flow 
of  the  CJolorado,  and  of  the  year's  silt  determinations  made  in  this  lalx)ratory,  it  is 
estimated  conservatively  that  the  river  during  1900  brought  down  about  61,000,000 
tons  of  sedimentary  material,  which,  condensed  to  the  form  of  solid  rock,  is  enough 
to  cover  26.4  square  miles  1  foot  deep,  or  to  make  53  square  miles  of  dry,  alluvial 
soil  1  foot  deep,  or  to  make  about  164  square  miles  of  recently  settled,  submei^d 
mud  1  foot  deep,  reckoning  the  whole  amount  of  mud  for  the  year  to  average  6.2 
times  the  bulk  of  the  solid  sediment. 

A  comparatively  small  amount  of  land  is  irrigated  by  the  watere  of 
Colorado  River,  owing  to  the  fact  that  the  main  stream  and  both  of  its 
tributaries  are  situat-ed  so  far  below  the  level  of  the  irrigable  lands  as 
to  render  their  divei'sion  extremely  diflSeuIt  or  impracticable. 

There  are  two  pumping  plants  that  lift  water  for  irrigation  at  Yuma 
and  several  at  other  points  on  the  river  above  Yuma.  The  Imperial 
canal  diverts  water  at  a  point  on  the  right  bank  of  the  river  10  miles 
by  river  below  Yuma.  It  is  the  intention  of  the  owners  of  this  canal 
to  reclaim  a  large  tract  of  fertile  land  situated  in  Mexico  and  in 
California. 

In  a  reconnaissance  of  Colorado  River  by  J.  B.  Lippincott,  numer- 
ous dam  and  reservoir  sites  and  diversion  points  for  canals  were  dis- 
covered, together  with  large  tracts  of  fertile  land  capable  of  being 
irrigated.  In  November,  1902,  extensive  topographic,  soil,  and  hydro- 
graphic  surveys  were  begun  in  the  Colorado  River  Valley  by  the  Rec- 
lamation Service  of  the  Geological  Survey. 
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Colorado  River  has  been  called  the  Nile  of  America,  and,  like  the 
Nile,  it  is  subject  to  an  annual  summer  rise,  which  comers  at  the  time 
when  it  is  most  needed  for  irrigation.  It  is  of  interest  to  conipar** 
the  Colorado  with  the  Nile  and  Susquehanna  rivers,  the  Nile  being*  of 
a  similar  type,  while  the  Susquehanna  shows  the  diiference  of  flow 
from  arid  and  humid  regions.  In  this  comparison  a  normal  yf*ar 
based  upon  the  past  ten  years'  records  for  the  Colorado  and  Sustjue- 
hanna  rivers  and  such  data  as  could  be  found  in  regard  to  the  Nil*- 
has  been  used.  The  Colorado  has  been  used  as  the  standard  for 
comparison. 

The  Nile  has  5.7  times  the  drainage  area  and  the  Susquehanna 
about  one-eighth  the  area. 

The  rainfall  in  the  Nile  basin  is  3.8  times  greater  and  that  in  the 
Susquehanna  basin  is  about  4i  times  greater. 

The  discharge  of  the  Nile  is  10.8  greater.  That  of  the  Susque- 
hanna is  4i  times  greater. 

The  run-oflf  per  square  mile  from  the  Nile  basin  is  1.9  times 
greater  and  that  of  the  Susquehanna  is  37  times  greater. 

The  ratio  of  run-off  to  rainfall  in  the  Nile  basin  is  2  times  smaller 
and  that  of  the  Sus(iuehanna  is  8i  times  greater. 

The  maximum  flow  of  the  Colorado  is  from  70,000  to  75,000  second- 
feet  and  occurs  in  either  May,  June,  or  July.  For  the  Nile  it  i> 
about  353,000  second-feet  and  occurs  about  the  1st  of  September. 
For  the  Susquehanna  it  is  from  200,000  to  400,000  second-feet  and 
occurs  during  March,  April,  and  May. 

The  mean  flow  of  the  Colorado  is  about  10,700  second-feet.  For  the 
Nile  it  is  about  115,800  second-feet,  and  that  for  the  Susquehanna  i^ 
43,000  second-feet. 

The  minimum  flow  of  the  Colorado  is  from  2,500  to  3,000  second- 
feet,  and  occurs  during  Januar3^  and  February.  The  minimum  flow 
of  the  Nile  is  about  14,500  second-feet,  and  occurs  about  the  end  of 
May.  For  the  Susquehanna  it  is  from  2,500  to  5,000  second-feet,  and 
occurs  in  September  and  October. 

The  principal  tributaries  of  Coloi'ado  River  are  as  follows:  Gila 
River  rises  in  tiie  western  part  of  New  Mexico  and  flows  west  into  the 
Colorado  at  Yuma,  Ariz.,  draining  the  southern  half  of  Arizona.  Salt 
River,  its  principal  tributary,  joins  it  about  15  miles  west  of  Phoenix, 
Ariz.  Verde  River  and  Tonto  Creek  are  ti'ibutaries  of  Salt  River  from 
the  north.  San  Juan  River,  with  its  tributaries,  drains  south westeni 
Colorado,  northwestern  New  Mexico,  and  northeastern  Arizona.  It 
takes  a  generally  westward  course,  joining  the  Colorado  north  of  the 
Utah-Arizona  boundary.  Animas,  Los  Pinos,  and  Florida  rivers  are 
tributaries  in  southwestern  Colorado.  Grand  River  bias  its  source  on 
the  C'ontinental  Divide,  in  the  northern  part  of  Colorado,  and  flows 
southwest  to  its  junction  with  Green  River,     (junnison  River,  its  prin- 
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cipal  tributary,  joins  it  from  Uie  south,  a  short  distance  south  of  Grand 
Junction,  Colo.  Dolores  River  rises  in  southwestern  Colorado  and 
flows  northwest  into  the  Grand,  in  eastern  Utah.  Green  River  rises 
in  the  Wind  River  Mountains  in  the  western-central  part  of  Wyoming, 
its  main  source  being  in  the  lofty  peaks  of  the  Continental  Divide. 
The  source  of  its  tributaries  is  also  among  the  higher  snow-covered 
ranges,  maintaining  the  volume  of  this  stream  late  into  the  summer. 
The  principal  branches  of  White  River  rise  in  White  River  Plateau, 
a  well-forested  tract  in  the  White  River  Forest  Reserve.  A  number 
of  lakes,  among  which  are  Oyster,  Marvin,  Traverse,  and  Deep  lakes, 
furnish  important  reservoir  sites,  if  such  are  ever  needed.  Duchesne 
River,  with  its  tributaries,  Uinta  River,  Lake  Creek,  and  Whiterocks 
River,  flows  into  the  Green  near  the  mouth  of  White  River  and  near 
Oui-a}',  Utah.  The  Ashley  is  a  small  tributary  of  the  Green,  in  north- 
eastern Utah.  Yampa  River  rises  in  the  eastern  part  of  Routt  County, 
Colo.,  flows  in  a  general  westerly  direction  through  the  entire  county, 
and  empties  into  Green  River  near  the  western  boundary.  The  stream 
is  somewhat  peculiar  in  its  character,  the  upper  branches  having  con- 
siderable fall,  and  the  water,  flowing  rapidly  over  shoals  of  gravel  and 
rock,  is  easily  taken  out  for  utilization. 


COLOHAIX)   RIVER  AT   YUMA,    ARIZ. 


This  station  is  located  in  the  town  of  Yuma,  Ariz.,  li  miles  below 
the  mouth  of  Gila  River  and  10  miles  by  river  al)Ove  the  Mexican 
boundary.  Records  of  the  river  height  have  been  kept  by  the  South- 
ern Pacific  Railway  Company  since  April  1,  1878,  on  the  gage  which 
was  e»tabli8hed  by  Arthur  Brown,  superintendent  of  the  bridge  and 
building  department  of  the  Southern  Pacific  Railway  Company,  during 
the  summer  of  1876.  The  lower  section  of  the  rod,  reading  from  10 
to  22  feet,  is  nailed  to  the  pile  protection  on  the  right  bank  of  the 
Southern  Pacific  Railway  bridge.  The  upper  section,  reading  above 
22  feet,  is  fastened  on  the  lower  side  of  the  first  bridge  pier  from  the 
left  bank.  This  gage  height,  plus  100  feet,  is  the  Southern  Pacific 
elevation  above  the  sea  level.  At  a  later  date  the  Southern  Pacific 
Railway  Company  established  a  vertical  gage  rod  (the  old  rod  still 
remaining)  fastened  to  the  pile  protection  on  the  left  bank  of  the  river 
just  below  the  railway  bridge.  This  gage  has  been  used  continuously 
since  it  was  established  (date  unknown),  and  is  the  one  used  by  the 
United  States  Geological  SuiTey  at  present.  It  corresponds  in  eleva- 
tion to  the  old  gage  established  in  1876.  The  gage  is  read  twice  daily 
by  W.  D.  Smith,  who  is  employed  as  local  hydrographer  for  the  sta- 
tions in  this  vicinity. 

Discharge  measurements  are  made  by  means  of  a  i-inch  cable 
supported  on  masts.  At  low  water  measurements  are  made  from 
a  boat  held  in  place  by  a  cable.     A  car  is  used  at  flood  stages.     The 


26 


STREAM    MEASUREMENTS    IN    1904,  PART   X. 


two.  13-*? 


initial  point  for  soundings  is  the  cable  support  on  the  south  bank, 
about  20  feet  from  the  water's  edge  at  high  water.  The  cable  has  i 
span  of  650  feet.  At  low  water  the  channel  has  a  width  of  325  feet 
During  floods  a  large  part  of  the  water  flows  through  an  old  channel, 
and  does  not  pass  under  the  cable.  It  is  measured  at  the  point  whene 
it  passes  under  the  railway  trestle.  The  channel  of  the  main  river  i> 
straight  for  600  feet  above  and  5,000  feet  below  the  station.  The  cur- 
rent is  swift  and  the  gaging  section  regular.  The  right  bank  is  low. 
wooded,  and  liable  to  overflow.  The  left  bank  is  not  subject  to  over- 
flow. The  bed  of  the  stream  is  composed  of  silt  and  sand  and  is  very 
unstable.  At  low  water  a  sand  bar  forms,  which  divides  the  channel 
into  two  parts.  The  bench  mark  is  located  on  the  first  pier  from  th^ 
left  bank.  It  is  a  standard  bronze  cap  United  States  Geological  Sur- 
vey bench  mark  and  has  an  elevation  of  187  feet  above  sea  level,  a^^ 
determined  by  the  topographic  branch  of  the  Geological  Survey-  It-- 
elevation  above  the  zero  of  the  gage  is  35.31  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  S.  G.  Bennett  and  W.  B.  Clapp,  district  hydrographers. 

Discharge  measurements  of  (Morado  River  at  YurnUy  Ariz,,  in  1904. 


Date. 


January  2  .. 
January  5 . . 
January  8  . . 
January  11  . 
January  14 . 
January  16  . 
January  19  . 
January  21  . 
January  23 . 
January  26 . 
January  28  . 
January  30 . 
February  1  . 
February  4  . 
February  6  . 
Fel)ruary  9  . 
February  11 
February  13 
February  16 
February  18 
February  20 
February  22 


Hydrogn^pher. 


VV.  D.Smith 

....do 

....do 

....do , 

....do 

....do 

....do 

....do 

.,..do 

....do  

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Gage 
hei^t. 

DiscbAiiP' 

Feel. 

Saftmd  :/♦»'. 

18.92 

3.**-] 

18.84 

4.«'ii: 

18.75 

3,ri7: 

18.60 

.^  4W 

18.55 

3,41^ 

18.70 

3,5lf 

18.60 

3,-h': 

18.75 

3,^ 

18.  75 

3,.\vi 

18.70 

3,511 

18.  75 

3,  .V*i 

18.80 

Z,*^ 

18.85 

3,r^* 

18.90 

3.  ^IJ 

18.90 

:i,  7.'^ 

18.  75 

X  \^ 

18.70 

X  '^^ 

18.75 

3,.>4" 

18.75 

3,4V" 

18.95 

3,  :: 

19. 05 

3,>4 

19.20 

4,  If. 
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Date. 


Hydro^rapher. 


February  25 
February  27 

Manh  1 

March  3 

March  5 

March  8 


W.  D.  Smith 

do 

do 

do 

do 

do 


Manh  10 do 


March  12 

March  14 

March  15 

March  17 

March  19 

March  22 

Marc  h  25 

Manth  29 

March  31 

April  2 

April  5 

April  7 

April9 

April  11 

April  14 

April  16 

April  19 

April  21 do 

April  23 i do 

....do 
....do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


April  26 

April  28 

April  29 do 

May  2 do 

....do 


May  4 

Mav6 do 

Mav  7 J.  N.  Johannsen 

May9 i  W.D.Smith... 

May  10 1 do 

May  11 1 do 

May  14 do 

May  16 | do 

.May  19 i do 

May  21 | do 


Oa^e 
height 


Feel. 

19.35 

19.25 

19.45 

19.50 

19.55 

19.70 

19.90 

20.00 

20.55 

20.25 

19.90 

19.85 

19.80 

19.95 

20.15 

20.05 

20.00 

20.15 

20.50 

20.40 

20.05 

19.95 

19.95 

20.15 

20.25 

20.30 

21.30 

21.80 

22.00 

21.70 

21.70 

21.50 

21.85 

22.30 

22. 95 

22.85 

22. 50 

22.60 

22.90 

23.  55 


Discharge. 


Second-feet. 

4,229 

4,247 

4,446 

4,627 

4,725 

4,943 

5,526 

5,720 

9,320 

8,141 

7,111 

6,645 

5,795 

5,861 

6,250 

5,971 

5,926 

6,046 

7,033 

6,984 

6,430 

5,847 

5,823 

6,323 

5,964 

6,173 

13,534 

17,605 

19,204 

17,838 

17,959 

17,046 

18, 407 

20,916. 

26,036 

25,605 

22,854 

23,123 

25,083 

32, 200 
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Discharge  measurements  of  Colorado  River  at  Yumay  .4m.,  in  1904 — Continutr«l. 


Date. 


HydroRnipher. 


May  23 

May  25 

May  27 

May  31 

June  2 

June 5 

June? 

June  9 

June  11 

June  13 

June  15 

i 

June  17 1 do 

June  20 1 do 

June  22 do 

June  24 do 

June  27 

June  29 

Julv2 

July  5 

July  7 


W.  D.  Smith  . . . 

....do 

J.  N.  Johannsen 

....do 

....do 

VV.  D.  Smith  . . . 

....do 

....do 

....do 

J.  N.  Johannsen 
W.  D.  Smith  . . . 


....do 

....do. 

J.  N.  Johannsen 

....do 

W.  I).  Smith  . . . 


July  9 

July  11 

Julvl3 

July  15 

July  18 

July  21 

m 

Julv22 

July  25 

Julv28 

^  ***** 

July  30 

August  1 

August  4 

August  6 do 

August  8 do 

August  12 \V.  D.  Smith 

August  16 ■ do 

August  18 do 

August  20 1 do 

August  23 do 

August  24 do 


S.  M.  Smith 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do.... 

do.... 

do.... 

do  .... 


(imre 
hnight. 

DiflcbAri;> 

Pert. 

s^rnHfi-ZT* 

23.95 

3L\  n:r; 

24.10 

35,  tvi:; 

24.70 

40.  s;^ 

25.40 

4<>,6~ 

25. 95 

46,«>. 

26.25 

49.  4n'» 

26.00 

51. 1"  • 

25.90 

49.  Ik; 

25.50 

;         45,  Si'Ji 

24.90 

42. 29^ 

24.70 

34.2nri 

24.80 

38, 19e 

25.00 

38, 5**^1 

25.40 

43,  ^.r.' 

25.70 

45. 4:i5 

25.  as 

43,  :(► 

25.55 

44,<*«^ 

25.15 

a^.Tta 

24.25 

32, 4i»: 

24.00 

32,lh6 

23.80 

27,6^^^ 

23.40 

23,fi73 

23.00 

22,  7K1 

23.05 

22, 2h^ 

22.85 

2i,a^»j 

22.55 

18,HS1 

22.50 

18,  ITS 

22.20 

15,2Hy 

22.25 

16, 0« 

21.90 

13,  ft^ 

22.20 

16,  lys 

22.25 

15, 973 

21.  a5 

15,4l»: 

22.15 

16,:iS7 

21.95 

17,6sri 

21.95 

16,  ft*) 

21.65 

14,6:>i 

21.50 

14,  liiy 

21.30 

12, 9.x 

2:^.00 

23,  i>v: 

IHNDKBLIDBK.   8WENDSBN 
AJ7D   CHANDLSB. 
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IHsrharge  measurements  of  Colorado  River  ai  Yuma^  Ariz.,  in  1904 — Contimied. 


Date. 


Hydrographer. 


G 
helK 


Iffht. 


Discharge. 


Angust  26 W.  D.  Smith  . 

August  30 S.  M.  Smith  . 

St^ptember  1 do 

September  5  . . . ' do 

September  7  . . . ; do 

September  9 do 

September  13  . .  j do 

I 

September  15  . .  | do 

September  19 do 

September 22..!  W.  D.  Smith 

September  26..' do 

September  28..  I do 

September  30 do 

October  4 do 

October  6 do 

October  10 do 

I 

October  14 do 

October  17 do 

October  19 do 

October  22 do 

October  25 do 

October  29 do 

November  1  ...| do 

November  5- . . .  ^ do 

November  8 do 

November  12  ..' do 

November  16 do 

November  19  . .  1 do 

November  23 do 

November  26  . . ' do 

November  30 do , 

December  3 do 

December  6 do , 

December  10... do 

December  13. do 

Decemljer  17 do 

December  19 do 

December  24 do 

December  29 do 


Feet. 

Second-feet. 

22.  25 

18,740 

22.80 

23, 185 

22.10 

18, 358 

22.00 

18,060 

22. 40' 

18,351 

21.80 

15,  773 

21.00 

12,940 

20.90 

11,  772 

20.36 

8,063 

20.10 

7,682 

19.60 

6,508 

19.46 

5,984 

19.30 

5,5:38 

19.30 

6,014 

20.95 

12,408 

20.90 

11,193 

21.85 

19,134 

22.35 

21,603 

21.15 

14,579 

20.60 

11, 476 

20.20 

10,055 

19.95 

8,825 

20.00 

7,964 

19.  a5 

6,955 

19.65 

6,544 

19.65 

6,430 

19.65 

6,423 

19.50 

5,948 

19.30 

5, 269 

19.10 

5,156 

19.05 

4,754 

19. 10 

5,080 

19. 05 

4,797 

19.00 

4,819 

18.  85 

4, 696 

18.85 

'           4, 756 

19.10 

4,  822 

18.40 

3,641 

18.40 

1          3, 933 

i 
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Mean  daily  gage  height,  infeelf  of  Colorado  River  at  Yunuiy  Ariz.^  for  190 


Day. 


1 

2 

3 

4 

5 

6 

7 

8, 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 


Jan. 

18.92 
18.92 
18.88 
18.84 
18.84 
18.84 
18.79 
18.75 
18.74 
18.65 
18.60 
18.51 
18.47 
18.55 
18.64 
18.70 
18.70 
18.70 
18.60 
18.70 
18.75 
18.75 
18.75 
18.75 
18.75 
18.70 
18.70 
18.75 
18.75 
18.80 
18.80 


18.85 
18.85 
18.90 
18.90 
18.90 
18.90 
18.85 
18.80 
18.75 
18.75 
18.70 
18.70 
18.75 
18.75 
18.75 
18.75 
18.85 
18.95 
19.00 
19.05 
19.10 
19.20 
19. 15 
19.20 
19.80 
19.35 
19.25 
19.25 
19.80 


Apr. 


19.45 
19.60 
19.50 
19.55 
19.65 
19.55 
19.60 
19.70 
19.80 
19.90 
20.00 
20.00 

\  20.40 
20.55 
20.25 
19.95 
19.90 
19.85 
19.85 
19.85 
19.85 
19.80 
19.80 
19.90 
19.95 
19.95 
19.95 
20.10 
20.15 
20.15 

!  20.05 


20.05 
20.00 
20.00 
20.00 
20.15 
20.20 
20.50 
20.60 
20.40 
20.20 
20.05 
20.00 
20.00 
19.95 
19.90 
19.95 
j  19.90 
I  19.95 
I  20.15 
20.30 
20.25 
20.30 
20.80 
20.30 
20.50 
21.30 
21.60 
21.80 
22.00 
22.00 


May. 

22.00 
21.75 
21.80 
21.70 
21.50 
21.50 
21.85 
22.10 
22.30 
22.80 
22.90 
22.65 
22.65 
22.60 
22.40 
22.60 
22.70 
22.70 
22.90 
23.25 
23.60 
23.90 
23.95 
24.05 
24. 10 
24. 40 
24. 70 
24.95 
25.00 
25.05 
25.80 


June.  ,  July.    Aug 


25.70 
25.90 
26.10 
26.25 
26.25 
26.20 
26.00 
25.90 
25.90 
26.70 
25.50 
25.30 
24.90 
24.70 
24.70 
24.70 
24.80 
24.55 
24.80 
25.10 
25.30 
25.40 
25.50 
25.70 
25.70 
25.60 
25.65 
25.55 
25.55 
25.50 


25.30 
25.15 
24.90 
24.45 
24.25 
24.05 
24.00 
23.95 
23.80 
23.50 
23.40 
23.15 
23.00 
28.00 
23.05 
22.90 
22.85 
22.85 
22.75 
22.55 
22.50 
22.40 
22.30 
22.25 
22.10 
22.10 
22.05 
22.25 
22.00 
122.00 
22.80 


22.25 
22.20 
22.20 
22.25 
21.95 
21.85 
22.10 
22.10 
22.25 
22.20 
22.20 
21.95 
22.10 
21.95 
21.95 
21.95 
22.00 
21.75 
21.40 
21.50 
21.30 
21.30 
21.30 
23.00 
23.00 
22.25 
22.10 
22.10 
22.40 
22.90 
22.25 


22.10 
22.00 
22.10 
22.40 
21.95 
22.25 
22.30 
22.00 
21.75 
21.45 
21.10 
21.00 
20.95 
20.90 
20.90 
20.60 
20.50 
20.50 
20.30 
20.25 
20.10 
20.10 
19.95 
19.85 
19.70 
19.60 
19.55 
19.45 
19.35 
19.30 


19.30 
19.30 
19.30 
19.30 
19.55 
20.95 
20.30 
20.20 
20.30 
20.90 
20.60 
20.70 
21.40 
21.85 
22.30 
22.80 
22.35 
22.00 
21.15 
21.00 
20.75 
20.60 
20.40 
20.30 
20.20 
20.10 
20.10 
20.10 
19.95 
19.95 
19.95 


Nov.      \hf^. 


20.00 

20.00 

20.00 

19.90 

19.85 

19.80 

19.70 

19.65 

19.60 

19.60 

19.60 

19.65 

19.65  I 

19.65  ' 

19.65 

19.60  ' 

19.60 

19.50 

19.6l» 

19.60 

19.40 

19.30 

19.30 

19.30 

19.20 

19.10 

19.10 

19.05 

19.05 

19.05 


19.  Hj 
19.10 
39.  Hi 

19.11' 
19.  tC' 
19.(6 

19.  Or. 
19.  QP 

19.  (k) 

18.90 
1H.90 

l.HS> 

IS-NS 

18.  HO 
\K^ 
1K.« 
19.(6 
19.10 

19.  W 
1\\1 
1«.T0 

Ih.* 
IS.  35 
IK* 
18.30 
18.30 
18.40 

18.  eo 
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Mean  daily  discharge,  in  second-feet,  of  Colorado  River  at  Yujna,  Ariz,,  for  1904- 


Day. 


Jan.  .  Feb.  Mar. 


3. 
4. 

6. 

/ . 


3,960 
3.9B1 
3,980 
3,960 
4,007 
3,960 
3.820 
3,677 


9 3,640 

10 1  3,860 

11 3,4M 

12 3,400 

13 '  8,360 

14 1  3,41« 

15 3,470 

16 1  3,512 

17 !  3,525 

\fi I  3,445 

19 '  3,407 

20 '  3,590 

21 1  3,694 

22 !  3,610 

23 '  3,5»6 

24 

45 


3,570 
3,560 

26 3,511 

3,530 
8,596 

29 3,600 

30 8,822 

31 8,636 


27. 
28. 


8,649 
8,685 
3,776 
8,812 
3,775 
8,736 
3,650 
3,565 
3,484 
3,455 
3,342 
3,400 
3,540 
3,625 
3,510 
3,490 
3,620 
3,753 
3,775 
3,794 
3,927 
4,162 
4,130 
4,190 
4,229 
4,310 
4,247 
4,260 
4,810 


446 

610 

627 

720 

725 

730 

800 

948 

240 

526 

700 

720 

300 

820 

141 

220 

111 

700 

645 

470 

300 

795 

600 

810 

861 

860 

820 

160 

260 

220 

971 


Apr. 


5,990 
5,926 
5,930 
5,930 
6,046 
6,200 
7,083 
7,310 
6,984 
6,660 
6,430 
6,150 
6,100 
5,847 
5,600 
5,823 
5,600 
5,810 
6,823 
6,200 
5,964 
6,180 
6,173 
6,200 
7,640 
13,530 
15,960 
17,600 
19,200 
19,400 


May. 

19,600 
18, 140 
18,480 
17,960 
17.040 
17,060 
18,410 
19,800 
20,920 
24,860 
•25,820 
23,960 
24,040 
22,850 
22,200 
23,120 
28,800 
23,800 
26,080 
28,960 
32.240 
82,490 
32,520 
34,630 
35,660 
38,150 
40,840 
48,020 
43,480 
48,900 
45,900 


June. 

46,980 
46,890 
48,020 
49,120 
49,480 
49,920 
51,170 
49,590 
49,180 
47,620 
45,820 
44, 310 
42,300 
34,960 
34,260 
34,850 
88,190 
82,860 
88,260 
40,860 
42,260 
43,200 
41,080 
45,440 
44,970 
43,950 
48,710 
44,280 
44,910 
48,590 


July.  I  Aug. 


38,980 
85,700 
34,700 
38,180 
32,420 
32.250 
32,190 
30,800 
27,610 
24,700 
28,680 
28, 120 
22,760 
22,680 
22,270 
21,550 
21,200 
21,050 
20,200 
18,680 
18,380 
17,450 
16,500 
15,850 
14,960 
15,050 
14,900 
16,040 
14,600 
14,580 
16,600 


Sept.  '  Oct.  I  Nov. 


16,400 
16,090 
16,010 
15,970 
15,560 
16,430 
16,100 
16,260 
17,250 
17,360 
17,600 
17,690 
17,900 
17,190 
16,9d0 
16,660 
16,770 
15,250 
13,700 
14,200 
13,100 
12,960 
12,960 
23,650 
23,800 
18, 740 
18,210 
18,240 
20,200 
24,000 
19.850 


18,860 

18,220 

18,260 

18,500 

18,020 

18,290 

18,090 

16,650 

15,620 

14,560 

18,450 

18,050 

12, 740 

12,200 

11,770 

9,950 

9,250 

9,100 

8,000 

7,920 

7,720 

7,682 

7,850 

7,100  . 

6,760  I 

6,508 

6,290 

5,9H4 

5,780 

5,588  ' 


5,660 

5,780 

5,890 

6,014 

7,000 

12,410 

9,700 

9,100 

9,200 

11,190 

10, 250 

10,900 

15,600 

19,130 

21,200 

23,200 

21,600 

19.500 

14,580 

13, 700 

12,800 

11,480 

10,850 

10,450 

10,060 

9,680 

9,500 

9,800 

8,825 

8.550 

8,290 


7,964 
7,900 
7,850 
7,800 
6,965 
6,900 
6,700 
6,544 
6,440 
6,420 
6,400 
6,430 
6,420 
6,420 
6,423 
6,290 
6,020 
5,980 
5,948 
5,910 
5,590 
5,310 
5,269 
5,260 
5,210 
5,156 
5, 110 
4.860 
4,790 
4,754 


Dec. 

5,060 
5.060 
5,079 
4,900 
4,750 
4,997 
5,010 
5,020 
4,850 
4,819 
4,730 
4,730 
4,696 
4,710 
4,680 
4,680 
4,758 
4,800 
4,822 
4,650 
4,400 
4,150 
3,820 
3.641 
3,570 
3,480 
3,480 
8,490 
3,983 
4,100 
i3,960 
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EsHnuited  inonthly  discharge  of  Colorado  River  at  Yuma,  Ariz.ffor  1904-^ 

[Drainage  area,  225,049  fiqiiare  mileH.] 


Discharge  in  second-feet. 


Month. 


Maximum.     Minimum 


January 4, 007 

February '  4,310 

March 9,320 

April 19,400 

May 45,900 

June 51,170 

Julv ■  38,930 

August 24, 000 

Septeml)er \  18, 500 


October  .. 
November 
Deceml)er 


The  vear 


23,200 
7,964 
5, 079 

51,170 


3, 350 

3, 342 

4,446 

5,600 

17,040 

32,  846 

14, 580 

12,950 

5, 538 

5,660 

4,  754 

3,480 


Mean. 

3, 635 

3,  797 

5, 978 

8,058 

27, 697 

43,814 

23,047 

17,144 

11,621 

11,642 

6,151 

4,477 


Total  in 
acre-feet. 


Kiin-«>ff. 


I 


Second-feel     ^^  ^^ 


223, 507 

218,406 

367, 573 

479,484 

1,703,022  ; 

2,607,114 

1,417,105 

1,054,143 

691, 497 

715,839 

366,009 

275,305 


3,342  '     13,922     10,119,004 


0. 016 
.017 
.027 
.036 
.123 
.195 
.102 
.076 
.052 
a'>2 
.027 
.020 

.062 


.14:? 

A  - 

.♦-+4 


a  Computed  bv  indirect  method  dovined  bv  W.  B.  C'lapp.    See  article  in  Engineering  New?*, 

21,  19(M. 

Snmmanj  of  etxijtoration  rerord  at  1'kwwi,  .Ir/r.,  for  1904. 


Af^: 


Temperature. 

Month. 

Evapo- 
ration. 

1 

Evapora- 
tion pan.       1 

Reservoir. 

Riv 

er. 

Rain. 

Net  ^\A\*- 
iinLt:i*fi. 

7  a.  m. 

fi  p.  ra. 

7  ft.  m.   6  p.  m. 

7  a.  m. 

6  p.  m. 

January  

3.  m 

49.4 

53.  3 

50.  6     54.  3 

47.9 

49.8 

0.00 

3.rii» 

February  

3.  90 

58.  2 

62.7 

59.  7  ;  m.  3 

56.1 

60.0 

.00 

3,  ^i 

March 

6.  47 

63.  8 
(55.  7 

68.8 
72. 5 

65.9  ,  69.8 
68.  2     73.  3 

61.8 
65.1 

62.3 
69.2 

.28 
.00 

6.  IH 

April 

9.  37 

1 

May 

..'     10.01 

72.  2 

77.7 

74. 1      78. 0 

70.0 

73.8 

.07 

9.W 

June 

..      10.11 

79.  3 

84.0 

81.4     84.1 

77.2 

80.8 

.00 

10.1' 

July 

..      10.24 

83.6 

83.1 

85.6  1  89.4 

81.8 

82.7 

.a5 

10.  \v 

August 

8.  56 

86.8  '  91.7 

1 

88.  9     92.  5 

85.  5 

89.6 

.69 

7.>r 

Septe!nl)er 

6.  (>2 

80.  6 

^S.  5 

81.4  '  86.3 

80.2 

83.4 

.24 

fi.  > 

October 

7.  02 

m.  5 

71.3 

86.  7     72. 0 

65.3 

68.4 

.00 

7  't 

Noveinl)er 

4.41 

56.  4 

60.  7 

59.  2     62. 1 

54.8 

.00 

4.4. 

December 

2.  01 
. .      82.  32 

1 

49.9 

53.  2 

52.2  ,  54.3 

( 

48.2 

49.9 

.10 
1.43 

I.h: 

ToUil 

mj  V 

Mean 

67.  7      72.  5 

69.  7     73.  3 

(56.2 

«>9.0  ! 

i 

IIINDEKLIDKR.   SWKXDSEN 
iLND   CUANULER. 
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IMPERIAL  (^ANAL  AT  CALIFORNIA-MEXICO  BOUNDARY   LINE. 

Imperial  canal  heads  about  10  miles  by  river  below  Yuma,  Ariz.,  on 
the  California  side.  The  station  is  located  a  half  mile  from  the  river 
and  600  feet  below  the  wooden  head  gates.  It  was  established  Octo- 
ber 24,  1903,  by  W.  D.  Smith.  The  vertical  gage  is  located  just  above 
the  l)oundar3'  line  on  the  right  bank.  It  is  read  twice  each  day  by 
J.  S.  Carter,  the  storekeeper.  Discharge  measurements  are  made  by 
means  of  a  boat  and  cable.  The  initial  point  for  soundings  is  a  charred 
pH)st  at  the  southeast  corner  of  the  corral,  about  150  feet  west  of  the  right 
bank.  The  channel  is  straight  for  600  feet  above  and  300  feet  below 
the  cable  and  has  a  width  of  70  feet.  The  velocity  is  moderate. 
There  is  but  one  channel  at  all  stages,  but  when  the  gage  at  Yuma 
reads  about  26  feet  the  river  overflows  into  the  channel  below  the 
gaging  section.  The  bed  of  the  canal  is  composed  of  silt  and  sand, 
free  from  vegetation,  and  is  very  unstable.  The  right  bank  is  low, 
and  is  liable  to  overflow.  The  left  bank  has  an  elevation  of  6  feet 
above  high  water.  Bench  mark  No.  1  is  a  standard  United  States 
Geological  Survey  iron  bench-mark  post.  It  is  located  near  monu- 
ment 207  of  the  United  States  and  Mexico  boundary  line,  on  a  hill 
alK>ut  half  a  mile  west  of  the  gaging  station.  Its  elevation  is 
52-41  feet  above  the  zero  of  the  gage  and  155  feet  above  sea  level. 
Bench  mark  No.  2  is  a  nail  in  a  tree  on  the  right  bank.  Its  elevation 
i.s  15.20  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  nail 
in  a  post  near  the  ground  on  the  right  bank  near  the  corral.  Its  ele- 
vation is  14.90  feet  above  the  zero  of  the  gage. 

On  October  6, 1904,  a  new  heading  was  opened  on  Mexican  territory 
4  miles  below  the  original  station  for  the  diversion  of  additional  water 
from  the  Colorado  River.  Measurements  were  made  in  the  canal 
below  this  heading  in  order  to  obtain  the  total  diversion. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  S.  G.  Bennett  and  W.  B.  Clapp,  district  hydrographers. 

IRR133— 05 3 
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[so.  IV 


Di9charge  meagurements  of  Imperial  canal  at  California- Mexico  boundary  line,  hrtui 

canal  {M  gaging  steUion),  in  1904- 


Date. 


January  1  — 
January  15  . . 
January  27  . . 
February  12  . 
February  26  . 

March  16 

Do 

April  6 

April  20 

Mays. 

May  24 

June  4 

June  10 

June  16 

Augusts 

August  9 

August  17 

August  27 

September  3 . 
September  10 
September  17 
September  24 
October  1 


Hydrographer. 


W.  D.  Smith. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

S.  M.  Smith  . 
W.  D.  Smith. 

do 

S.  M.  Smith . . 

do 

do 

W.  D.  Smith. 
do 


Gage 
height. 

DiscfaanP' 

Feet, 

SCttwd'ir" 

8.60 

4V 

8.30 

41 

8.30 

^•^ 

8.30 

4..^ 

8.82 

.v". 

10.16 

7n 

10.14 

9.80 

7f4 

10.00 

12.75 

1,.).. 

12.20 

i,:t>: 

10.80 

1,011 

14.10 

2,(p: 

13.95 

l.TTK 

13.40 

l.Mft 

13.60 

i.t^ 

13.35 

1.75:' 

13.30 

IH> 

13.30 

IN^I 

12.50 

l,w: 

12.00 

1  ^"' 

11.10 

y^ 

10.90 

:^ 

HiNDEBLtDE^^s^wENDsBN, -j    COLORADO   KIVEB   DRAINAGE   BASIN. 
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Mean  daily  gage  heighty  in  feet,  of  Imperial  canal  at  California- Mexico  boundary  line, 

for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

8.60 
8.60 
8.55 
8.50 
8.55 
8.50 
8.50 
8.50 
8.45 
8.40 
8.35 
8.30 
8.20 
bS.25 
ft8.26 
«»8.25 
«>8.26 
8.80 
8.80 
8.30 
8.40 
8.40 
8.10 
8.45 
8.35 
8.85 
8.30 
8.40 
8.40 
8.40 
8.40 

8.50 
8.50 
8.50 
8.50 
8.50 
8.45 
8.40 
8.35 
8.30 
8.20 
8.85 
8.35 
8.85 
8.40 
8.40 
8.40 
8.50 
8.60 
8.60 
8.60 
8.60 
8.70 
8.70 
8.70 
8.70 
8.80 
8.80 
8.80 
8.80 

8.90 
9.00 
9.00 
9.05 
9.10 
9.05 
9.05 
9.10 
9.20 
9.30 
9.45 
9.55 
9.95 
10.70 
10.60 
10.20 
10.05 
9.95 
9.85 
9.80 
9.60 
9.60 
9.50 
9.50 
9.60 
9.60 
9.65 
9.65 
9.65 
9.70 
9.80 

9.60 

9.60 

9.60 

9.60 

9.60 

9.75 

9.95 

10.15 

10.00 

10.00 

9.90 

9.90 

9.80 

9.85 

9.90 

9.90 

9.95 

9.80 

9.85 

10.00 

10.10 

10.10 

10.15 

10.10 

10.20 

11.85 

12.50 

12.80 

12.80 

12.80 

12.85 
12.70 
12.70 
12.60 
12.30 
12.25 
12.60 
12.85 
13.00 
13.35 
13.50 
13.00 
12.70 
12.00 
11.90 
12.15 
12.30 
12.45 
12.70 
12.70 
12.55 
12.25 
12.20 
12.20 
12.15 
11.80 
11.00 
11.15 
11.15 
11.00 
10.50 

11.05 
11.00 
11.00 
10.95 
10.80 
11.30 
11.80 
13.10 
13.80 
14.00 
13.95 
14.10 
«14.20 
14.30 
14.10 
14.00 
14.05 
14.10 
14.25 
14.45 
14.60 
14.60 
14.60 
14.60 
14.60 
14.70 
14.75 
14.70 
14.70 
14.70 

14.70 
14.70 
14.65 
14.60 
14.55 
(«) 
(°) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
{«) 
(«) 
(-) 
(«) 
(«) 
(«) 
(«) 
(«) 
.     («) 
(«) 
(«) 
(«) 
(«) 
18.10 
18.05 
13.00 
18.40 
18.55 

13.60 
13.60 
18.40 
13.35 
13.10 
13.00 
13.40 
13.20 
13.70 
13.60 
13.65 
13.45 
18.45 
18.40 
18.20 
18.80 
13.25 
12.85 
12,70 
12.70 
12.60 
12.55 
12.60 
18.85 
14.10 
18.50 
18.20 
13.80 
18.55 
14.10 
18.60 

13.80 
13.20 
13.20 
18.55 
18.10 
13.45 
18.55 
18.20 
12.95 
12.55 
12.10 
12.05 
12. 10 
12.05 
12.10 
11.90 
11.95 
11.80 
11.65 
11.55 
11.80 
11.20 
11.20 
11.20 
11.15 
11.15 
11.20 
11.10 
11.05 
10.90 

10.90 

2 

10.90 

3 

10.86 

4 

10.85 

5 

12.70 

6 

7 

12.10 

8 

9 

10 

12.60 

11 

12 

13 

14 

15 

14.15 

16 

(«) 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

• 

aQage  destroyed;  replaced  July  27. 


^Efttixnated. 


ofitation  diaoontiuued. 
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[S".  iv 


Discharge  mecuuremenls  of  Imperial  canal  at  heading  in  Mexico  4  milen  below  the  hdr\^ 

tional  boundary  line  {new  gaging  station),  in  1904. 


Date. 

Hydrographer. 

Gage 
height. 

DischArc^ 

Feet. 

Serm^-y 

October  7 

W.D.Smith 

10.60 

1.1'. 

October  15 

do 

12.75 
10.60 
9.35 
9.30 
9.20 
8.95 
8.85 
8.60 

l.f*"' 

October  21 

do 

l^^ 

October  28 

do 

1,"'^ 

November  4 

do 

S** 

November  11  .. 

do 

',C 

November  18.. 

do 

K- 

November  25  . . 

do 

SSh 

December  2 

do 

w;^. 

December  9 

do 

8.85 

\i 

December  20. . . 

do 

8.90 

^ 

December  28... 

do 

8.00 

*•: 

.  IMPERIAL  VALLEY  CANALS. 

In  July,  1904,  stations  were  established  on  all  canals  entering  the 
Imperial  Valle}'  as  follows:  Holt  canal,  Hemlock  canal.  Alamo  chan- 
nel, Alamitos  canal,  Main  canal,  and  Boundary  canal.  These  station- 
are  located  on  United  States  territory,  and  in  each  case  near  tbt 
California-Mexico  boundary  line.  Discharge  measurements  are  nw^lr 
from  foot  bridges  constructed  at  each  station.  The  gages  are  vertitt. 
rods  fastened  to  4  by  4  inch  timbers  substantially  embedded  in  ih- 
ground.  Automatic  water-stage  registers,  from  which  the  daily  gnp 
height  record  is  compiled,  were  placed  at  the  first  five  $tation>  nun 
tioned  above.  These  canals  enter  the  valley  east  of  Calexieo.  Cal. 
In  October  a  canal,  known  as  canal  No.  6,  was  completed,  which  entn- 
the  valley  west  of  Calexieo,  Cal.  A  station  was  constructed  on  thi- 
canal  in  November,  and  weekly  discharge  measurements  are  hem 
made.  A  large  quantity  of  waste  water  was  discharging  from  the 
Imperial  Valley  below  all  irrigated  lands,  into  the  Salton  basin.  To 
determine  this  waste  discharge  measurements  were  made  on  NewKiver 
at  Brawley,  on  Alamo  channel  at  Rockwood,  and  on  canal  No.  5  at 
Bern  ice. 

The  observations  at  these  stations  during  1904  were  made  under  the 
direction  of  W.  B.  Clapp,  district  hydrogi-apher. 
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Discharge  meamrements  of  HoU  canal  near  Calexico,  Cal.,  in  1904- 


Date. 


July  14 

July  23 

July  26 

July  29 

August  2 

August  5 

August  10 

August  17 

August  23.... 

August  26 

September  3  . 
September  10 
September  18 
September  24 
September  27 

October  1 

October  5 

Octobers 

Octoljer  15... 
October  22 . . . 
October  29  .. 
November  4  . 
November  11 
November  18 
November  26 
December  2- - 
December  8.- 
December  15. 
December  22. 


Hydrographer. 


W.  V.  Hardy. 
do 


do 
.do 
.do 
do 
.do 
.do 
.do 
.do 


W.  V.  Hardy  and  E.  C.  LaRue 

do 

do 

S.  M.  Smith '. , 

do 


do 
do 
do 
do 
.do 
.do 
.do 


VV.  V.  Hardy  and  S.  M.  Smith 

W.V.Hardy 

do 


.do 
.do 
.do 
do 


Oafe 
height. 


2.02 
1.79 
1.75 
1.72 
1.70 
1.70 
1.88 
2.03 
1.96 
1.97 
2.03 
2.14 
1.63 
1.60 
1.55 
1.90 
1.73 
2.03 
1.97 
1.98 
1.61 
1.62 
1.95 
1.92 
1.72 
1.52 
1.65 
1.46 
1.58 


Discharge. 


Second-feet. 
62.0 

53.6 

48.4 

44.0 

43.0 

41.8 

50.0 

59.0 

56.0 

56.0 

60.0 

61.0 

37.0 

36.0 

33.0 

49.0 

41.0 

56.0 

48.0 

47.0 

30.0 

36.3 

54.0 

50.0 

40.0 

32.0 

37.0 

27.0 

32.0 


1 
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Mean  daily  gage  height,  in  feel,  of  H6U  canal  near  Oalexico,  Cal,,  for  1904. 


Day. 

July. 

AlV. 

Sept 

Oct, 

Kov. 

Ih-- 

1 

1.85 
1.70 
1.70 
1.70 
1.70 
1.65 
1.60 
1.80 
1.85 
1.90 
1.90 
1.90 
1.95 
1.95 
2.00 
2.00 
2.05 
2.05 
.2.05 
(2.05) 
(2.06) 

2.00 
2.10 
2.00 
2.00 
2.00 
1.90 
1.90 
2.10 
2.10 
2.15 
2.15 
2.10 
1.90 
1.70 
1.65 
1.60 
1.55 
1.60 
1.60 
1.60 

1.90 
1.80 
1.80 
1.80 
1.75 
l.TO 
1.80 
2.00 
2.00 
1.85 
1.80 
1.85 
1.90 
1.85 
1.80 
1.90 
1.90 
1.95 
1.95 
1.95 
2.00 
1.95 
1.85 
1.75 
1.60 
1.65 
1.70 
1.65 
1.60 
1.60 
1.60 

i.eo 

1.55 

1.55 

1.60 

1.70 

l.HO 

l.l»< 

2.15 

2.15 

2.05 

2.00 

1.90 

1.90  1 

1.90 

1.85 

L85 

1.90 

1.90 

1.90  . 

1.90 

1.85 

1.85 

1.80 

1.75 

1.75 

1.75 

1.75 

1.70 

1.70 

1.65  > 

I 

I  ^* 

2 

I  » 

3 

:.'*• 

4 

i.       M 

5 

1  ta 

6 

1  ~ 

7 

I  -• 

8 

1  •, 

9 

1  -y 

10 

1      V 

11 

1  K 

12 

1  f- 

13 

1  tl' 

14 

1  H 

16 

l.» 

16 

1 :« 

17 

I  45 

18 

!  X 

19 

I  -vi 

20 

1.  4*. 

21 

1  V 

22 

•  .  •  .  .  •  .  • 

1.80 
1.80 
1.76 
1.70 
1.75 
1.80 
1.75 
1.70 
1.35 
1.90 

(2.00),      1.55 
1.95        1.55 
(1.95)'      1.55 
(1.95)       1.56 
1.95  '      1.50 
2.00  '      1.65 
2.05  '      1.50 
2.00        1.50 
1.90,      1.70 
2.00 

1  V 

23 

I  ^-^ 

24 

1  1'^ 

25 

1  JL 

26 

1  il 

27 

1  '1 

28 

1  d'l 

29 

1  fi 

80 

il  tf 

81 

il  •-' 

1 

Note.— Ga^e  heights  in  parenthesis  are  estimated. 
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lyischarge  meaaurements  of  Hemlock  canal  near  OaUxico,  Oal,,  in  1904* 


Date. 


July  23 

July  26 

Julv  29 

August  2 

Augusts 

August  10 

August  17 

August  23 

August  26 

September  3 . 
September  10 


Hydrogmpher. 


September  18 . 

September  24  ..|  S.  M.  Smith 

September  27 do 

October  1 do 


W.  V.  Hardy 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

W.  V.  Hardy  and  E.  C.  LaRue. 

....do 

....do 


October  5 

Octobers 

October  15 

October  22 

October  29 

November  4  .. 
November  11  . 
November  18  . 
November  25  . 
December  2... 
December  8... 
December  15.. 
December  22. . 


do 
do 
do 
do 
do 
.do 


W.  V.  Hardy  and  S.  M.  Smith 

W.  V.Hardy 

do 

do 

do 

do 

do 


Gace 
hei^t. 

DIfwhaxge. 

FeeL 

Secondrfeei. 

0.95 

4.4 

1.15 

6.4 

1.14 

6.0 

.92 

3.6 

1.20 

7.3 

1.00 

4.4 

1.08 

5.7 

1.03 

5.0 

1.02 

4.9 

1.02 

4.3 

1.07 

4.6 

1.44 

11.5 

1.10 

3.9 

1.10 

4.5 

1.79 

14.5 

1.15 

5.4 

1.31 

8.2. 

1.45 

8.8 

1.50 

10.6 

.98 

3.1 

1.13 

6.4 

1.29 

8.0 

1.31. 

8.2 

1.28 

8.0 

1.39 

9.5 

1.13 

6.3 

1.04 

3.3 

.88 

1.8 

40 


STREAM   MEASUREMENTS    IN    1904,  PART    X. 
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Mean  daily  gage  height,  in  feet,  of  Hemlock  canal  near  Calexico,  Cal,,  for  1904- 


Day. 

'  July. 

J 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 - 

12 

"  ■ 

13 

- 

16 

16 

17 

19 

20 

22 

1.00 

23 

.95 

24 

1.00 

25 

. 

1.05 

26 

1.15 

27 

1.15 

28 

.75 

29 

1.15 

80 

1.15 

81 

1.00 

0.95 
.90 
.95 
1.10 
1.20 
1.30 

(°) 
(") 
.90 

1.00 

1.00 

.80 

.90 

1.06 

1.05 

1.05 

1.10 

1.05 

1.10 

(1.05) 

(1.05) 

(1.05) 

1.05 

(1.05) 

(1.00) 

1.00 

(1.05^ 

(1.05) 

(1.20) 

(1.25) 

(1.05) 


0.95 
.95 
1.00 
1.05 
1.06 
1.05 
1.05 
1.05 
1.05 
1.10 
1.10 
1.05 
l.Wi 
1.00 
1.05 
1.10 
1.05 
1.20 
1.65 
1.35 
1.10 
1.00 
1.00 
l.OU 
1.05 
1.10 
1.25 
1.45 
1.35 
1.85 


Oct.    '    Nov.        l>ec- 


1.70 
1.50 
1.40 
1.85 
1.15 
1.05 
1.05 
1.15 
.85 
.80 
.75 
.65 
.95 
1.80 
1.45 
1.45 
1.45 
1.45 
1.45 
1.50 
1.50 
1.50 
1.45 
1.35 
1.25 
1.15 
1.05 
1.00 
1.00 
1.05 
1.05 


1.05 

1.10 

1.15  ] 

1.15 

1.20 

1.25 

1.35 

1.40 

1.35 

l.SO 

1.30 

1.90 

1.90 

1.30 

1.35  , 

1.45, 

1.45 

1.35 

1.90 

1.80 

1.30 

1.80  ' 

1.30 

1.30 

1.30  ' 

1.30  ' 

1.30 

1.30 

1.25 

1.20 


1.20 
1.40 
1.40 
1.40 
1.30 
.95 
1.15 
1.15 


1. 
1. 
1. 
1. 
1. 
1. 


10 
10 
10 
10 
10 
10 


1.00 
1.00 
.96 
.96 
.90 
.90 
.90 
.90 
.85 
.» 
-80 
.65 

.eo 

.75 

(.75; 
(.75) 
^-75) 


"  Dry. 
NoTS.— GaKe  heights  in  parentheses  are  estimated. 


HiNDEHMDM^^wraDSBx.-j    COLORADO   BIVEB   ORAUTAGE   BASIN. 


41 


Discharge  measurements  of  Alamo  channel  near  Calexico,  Col.,  in  1904' 


Date. 


July  14.. 
July  23.. 
Julv26.. 
July  29.. 
Aug:u8t2. 
Augusts. 
August  10 


Hydrogiapher. 


W.V.  Hardy 

....do .. 

....do 

....do 

....do 

....do 

....do  .." 

Aufi^ustl? do 

August  23 do 

August  26 do 

September  3  . . .    W.  V.  Hardy  and  E.  C.  LaRue 

September  10  ..j do 

September  18  . .  | do 

September  24  ..   S.  M.  Smith 

September  27 do 

October  1 * do 

....do 

do 

....do 

....do 

....do 

.-..do 

W.  V.  Hardy  and  S.  M.  Smith 

W.V.  Hardy 

....do 

....do 

....do 


October  5 

Octobers 

October  15 

October  22 

October  29 

November  4  . . 
November  11  . 
November  18  . 
November  25  . 

December  2 

Decembers... 

December  15 do 

December  22 do 


Gace 
helgl 


iace 
ilffht. 


Feet. 
3.20 
2.80 
3.09 
3.51 
1.63 
1.61 
3.38 
3.82 
3.67 
3.68 
4.00 
4.00 
2.95 
2.77 
2.80 
3.79 
2.65 
3.55 
3.40 
3.82 
3.05 
2.97 
3.04 
2.43 
2.22 
2.14 
2.56 
2.55 
2.32 


Discharge. 


SecondrfeeL 
144 
115 
138 
177 
39 

36.5 
163 
219 
200 
197 
239 
256 
136 
124 
135 
240 
123 
205 
182 
228 
157 
146 
152 
97 
86 
80 
107 
111 
80 
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Mean  daily  gage  hdghiy  in  jeet,  of  Alamo  channel  near  OalexicOf  CaL,  for  2904. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.80 
1.65 
1.66 
1.60 
1.60 
1.80 
2.50 
2.65 
2.85 
8.40 
8.60 
8.60 
8.50 
8.66 
8.65 
3.75 
8.80 
8.80 
3.80 
8.80 
3.80 
3.80 
3.65 
3.65 
3.70 
3.70 
3.80 
3.80 
3.80 
8.80 
8.8C 

(3.90) 
(3.90) 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
3.95 
8.65 
8.85 
(3.00) 
(2.90) 
(2.90) 
2.90 
2.90 
2.90 
2.80 
2.70 
2.75 
2.75 
2.80 
2.75 
2.80 
2.75 
2.96 
3.40 

3.75 
3.85 
3.00 
(2.70) 
2.65 
8.56 
2.75 
3.25 
3.50 
8.45 
3.40 
3.40 
3.40 
8.35 
3.40 
3.45 
3.40 
3.60 
8.75 
3.80 
3.85 
3.80 
3.70 
3.25 
3.20 
3.25 
3.15 
3.05 
8.00 
8.00 
2.95 

2.95 

2.K 

2 

2.95          2.15 

3 

2.96         2.1^ 

4 

3.00         2  JD 

5 

2.70 
2.60 

2. 3D 

6 

2.S 

7 

2.60         2.% 

8 , 

(S.00)!       2.56 

9 

(8.00) 
(3.00) 

2.» 

10 

2. 60 

11 

3.00         2.6D 

2.75         2-6l 

13 

2.60  1       2.60 

(2.40)        2.55 

15 

(2.40)        2.S6 

(2.40)       {2.56> 

17 

(2.40)       {2.fa. 

2.40        (2J^ 

19 

2.40      ri.  diii 

20 

3.40        (2.40) 

21 

2.36        (2.S^' 

23 

3.2S 
2.80 
2.90 
2.96 
3.10 
3.80 
8.40 
8.60 
8.60 
3.80 

2.30  !       2.» 
2.25  '       2-15 

24 

1 
2.25         200 

25 '. 

2.20        (2.00 

26 

2.25  •     r2«?' 

27 

2.25 

(l.SO. 

2.20 

M    Mfil 

29 

2.16         1.73 

80 

2.10        (1. 75. 
•     (1.75) 

81 

Note.— Gage  heights  In  parenthesis  are  estimated. 
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Discharge  mecumrements  ofAlamUos  canal  near  CaUxicOf  CW.,  m  1904. 


Bate. 


Hydrographer. 


W.  V.  Hardy 

do 

do 

do  ...... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

S.  M.  Smith  . 
.....do...... 

do 

do 

do 

do 

..:..do 

do 


July  14.. 

July  23 

July  26 

July  29 

August  2 

August  5 

August  10 

August  17 

August  23 

August  26 

September  3 . . 
September  10 . 
September  18 . 
September  24 . 
September  27 . 

October  1 

October  5 

Octobers 

October  16 

October  22 

October  29 

November  4 do 

November  11  ..   S.  M.  Smith  and  W.  V.  Hardy 

November  18  ..    W.  V.  Hardy 

November  25 do 

December  2 do 

....do 

....do 

....do 


December  8., 
December  15. 
December  22. 


Gage 
beight. 

Dlschaxge. 

Fleet. 

Second-fed. 

1.40 

26.6 

1.48 

24.3 

1.30 

18.4 

1.50 

26.3 

1.08 

8.2 

1.04 

13.8 

.81 

3.0 

1.20 

17.7 

1.17 

17.4 

1.13 

16.6 

1.10 

16.3 

1,16 

21.0 

1.39 

31.0 

.87 

8.3 

1.02 

13.7 

1.10 

8.4 

1.19 

18.7 

1.64 

36.0 

1.50 

36.0 

1.30 

26.0 

1.24 

25.0 

1.21 

23.0 

1.37 

30.0 

1.48 

36.0 

1.48 

26.0 

1.34 

22.0 

1.41 

26.0 

1.43 

26.0 

1.46 

29.0 
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Mean  daily  gage  height,  infeetj  of  Alamitos  canal  near  (Mexico^  Cal,,  for  1904- 


Day. 

July. 

Aug. 

Sept. 

1 
Oct. 

Nov. 

lx< 

1 

1.00 

1.10 

1.10 

1.06 

1.06 

1.00 

1.00 

.90 

1.00 

.80 

.90 

.86 

.96 

1.00 

1.10 

1.16 

1.20 

1.20 

1.20 

(1.20) 

1.15 

(1.1Q^ 

1.10 

(1.06) 

(1.06) 

1.06 

1.06 

(1.06) 

(1.05) 

(1.00) 

(1.00) 

(1.10) 
(1.10) 
1.10 
1.05 
1.10 
1.10 
(1.10) 
1.16 
1.16 
1.16 
1.16 
1.20 
1.16 
1.16 
1.10 
1.16 
1.26 
1.40 
1.30 
1.26 
1.16 
1.10 
1.00 
.96 
1.10 
1.06 
1.05 
1.10 
1.15 
1.00 

LIO 

.66 

.90 

1.15 

,      1.25 

1      1.80 

!      1.40 

1.45 

1.36 

1.35 

1.36 

1.36 

1.40 

1.45 

1.60 

1.66 

1.10 

.90 

.80 

1.15 

1.35 

1.80 

1.30 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.26 

1 

1.25 

1.25 
1      1.25 
1.25 
1.90 
1.35 
1.25 
1.20 

i.ao 

1.35 

1.45, 

1.45 

1.45 

1.45 

1.45 

1.45 

1.50 

1.45 

(«) 

(«) 
1.85 

1.40 

1.40 

1.40  , 

1.40 

1.40 

1.40  1 

1.40  i 

1.40 

1.3» 

2 

1  ri 

3 

l.STi 

4 

1-3? 

5 ^ 

1   v' 

6 

l.« 

7 

I  ¥ 

8 

1  4l' 

9 

l.SB 

10 

I  ft* 

11 

1  4--) 

12 

I.ID 

13 

\.i^ 

1.4^ 

16 

1  i' 

1  «s 

17 

l.^ 

L4* 

19 

1.4--* 

1  tt 

21 

1  \» 

1.40 
1.60 
1.40 
1.35 
1.30 
1.36 
1.40 
1.60 
1.50 
1.66 

1  4^ 

23 

I  ^1 

1  .;• 

26 

1  - " 

1  "i- 

27 

1  A 

1  It 

29 

(1  lu 

(I  4i> 

31 ; 

•  1  IL* 

«Dry. 
Note.— Qage  heights  in  parenthesifl  are  estimated. 
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inscharge  meamremenls  of  Imperial  canal  {main)  near  CkUexico,  Col.,  in 


45 


1904. 


Date. 


Hydrographsr. 


W.  V.  Hardy 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


July  14 

July  21 

July  23 

July  26 

July  29 

August  2 

August  5 

August  10 

August  17 

August  23 

August  28 

September  3  . . 
September  10 . 
September  18  .J do 

I 

September  24 do 

September  27  . .   8.  M.  Smith 

October  1 do 

Octobers do 

Octobers do 

October  16 ! do 

October  22 do 

Octol)er29 do 

November 4 ... .    S.  M.  Smith  and  W.  V.  Hardy. 

November  11.... do 

November  1 8... j  W.  V.  Hardy 

November25 do 


December  2. 


do 


December  8 : do 


December  15. 
December  22, 


do 
do 


Gage 
height 

Diflchaige. 

Feet. 

SecondrJeeL 

4.60 

615 

4.60 

642 

4.53 

625 

4.32 

598 

4.03 

519 

4.73 

652 

4.83 

677 

4.16 

556 

4.72 

644 

4.74 

669 

4.76 

696 

4.93 

717 

4.91 

682 

4.62 

662 

4.27 

573 

4.10 

560 

3.11 

249 

3.97 

474 

4.13 

548 

4.59 

642 

4.70 

639 

4.63 

656 

4.45 

598 

4.41 

601 

4.62 

620 

4.54 

602 

4.48 

586 

4.45 

573 

4.42 

561 

4.40 

563 
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Mean  daily  gage  height,  in  feet,  of  Imperial  canal  {main)  near  Calexico,  Col.,  for  1901 


Day. 


1. 
2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 


July. 


4.60 
4.60 
4.70 
4.60 
4.60 
4.60 
4.60 
4.60 
4.55 
4.55 
4.50 
4.45 
4.30 
4.25 
4.00 
4.00 
1.00 
4.10 


Aug. 


4.60 
4.75 
4.70 
4.85 
4.80 
4.80 
4.70 
4.65 
4.40 
4.15 
4.20 
4.30 
4.40 
4.55 
4.65 
4.65 
4.70 
4.76 
4.90 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.80 
4.80 
4.85 
4.85 
4.85 


Sept. 


4.86 
4.90 
4.95 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.85 
4.80 
4.75 
4.75 
4.75 
4.&5 
4.60 
4.60 
4.55 
4.55 
4.50 
4.85 
4.15 
4.10 
4.10 
4.15 
4.15 
4.10 
3.80 


Oct.       Not. 


Dec. 


2.90 
8.50 
8.80 
4.05 
4.00 
3.95 
4.00 
4.15 
4.25 
4.40 
4.40 
4.40 
4.40 
4.55 
4.60 
4.60 
4.70 
4.75 
4.80 
4.75 
4.70 
4.70 
4.65 
4.65 
4.60 
4.65 
4.60 
4.60 
4.65 
4.60 
4.56 


4.50 
4.50 
4.45 
4.45 
4.50 
4.56 
4.25 
4.25 
4.30 
4.35 
4.40 
4.50 
4.55 
4.55 
4.56 
4.60 
4.60 
4.60 
4.65 
4.70 
4.70 
4.60 
4.55 
i.55 
4.55 
4.55 
4.00 
4.66 
4.56 
4.50 


4^.=« 
4.^ 
4.« 

4.  fie 

4.56 
4.4=. 
4.V. 
4.*:= 
4.«, 
4.« 
4.45 
4.4"^ 
L«< 
4.40 

(4-«: 

l4.4f> 
[L» 
(4.'K>i 
<4.tf) 
(4.-k' 
4.-ICI 
4.35 

4.a> 

4.25 

4.15 

4-10 

4. 00 

«4.0t' 

(4-t. 

(4.  pi 


Note.— Gage  heights  in  parenthesis  are  estimated. 
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Discharge  measuremenU  of  Boundary  canal  near  (Mexico,  Cat.,  1904- 


Date. 


July  23 

July  26 

July  29 

August  2 

Augusts 

August  10 

August  17 

August  23 

August  26 

September  3 . . 
September  10 . 
September  18 . 
September  24 . . 
September  27 . . 

October  1 

Octobers 

October  8 

October  15 

October  22 

October  29 

November  4 

November  11... 
Novemberl8..- 
November25... 

December  2 

December  8 

December  15... 
December  22. . . 


HydiQgrapher. 


W.  V.  Hardy 

do 

do 

....do 

....do 

do 

do 

do 

do 

W.  V.  Hardy  and  E.  C.  LaRue, 

do 

do '. 

8.  M.  Smith 

do 

do 

do 

do 

do 

do 

do 

W.V.  Hardy 

8.  M.  Smith  and  W.  V.  Hardy 

W.  V.  Hardy 

do 

do 

do 

do 

do 


height 

Dischiuige. 

Fed, 

Secondrjeet. 

1.20 

10.0 

1.20 

10.0 

1.15 

9.1 

1.65 

12.7 

1.10 

13.0 

1.06 

10.5 

.91 

8.3 

.85 

11.9 

1.10 

15.6 

1.07 

13.2 

1.08 

12.9 

.85 

7.5 

.99 

11.0 

.90 

9.9 

1.00 

10.8 

1.00 

10.0 

1.00 

9.4 

.90 

5.9 

.10 

7.0 

.10 

7.0 

.78 

6.2 

.85 

6.6 

.82 

6.3 

.82 

6.2 

.84 

7.0 

.65 

4.8 

.74 

5.5 

.46 

4.0 
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DUTY  OP   WATER  AND  SEEPAGE   INVESTIGATIONS  MADE  AT  YUMA,  ARIZ. 

By  W.  D.  SBfiTH. 

The  following  is  a  statement  of  the  investigations  made  on  the  duty 
of  water  for  mixed  crops  under  the  right  and  left  bmnches  of  tb^ 
Colorado  Valley  Pumping  and  Irrigation  Company's  canal,  the  duty  of 
water  for  alfalfa  on  the  Laselle  and  the  Rose  ranches,  and  the  seep- 
age loss  in  the  left  branch  of  the  Colorado  Valley  Pumping  and  Irri- 
gation Company's  canal  (commonly  known  as  the  Ives  ditch).  All  of 
these  lands  lie  in  the  upper  part  of  the  Yuma  Valley,  within  6  milt*- 
of  Yuma,  where  the  pumping  plant  is  located.  The  results  are  rep- 
resentative of  the  Yuma  project  as  a  whole,  with  the  exception  of  the 
seepage  loss,  which  is  believed  to  be  somewhat  high. 

The  climatic  conditions  have  been  normal.  At  the  end  of  the  vear 
the  zanjero,  Mr.  S.  P.  Huss,  was  asked  if  he  thought  the  amount  of 
water  used  was  more  or  less  than  usual,  and  he  said,  "Probably  a  little 
less,  for  the  following  reasons:  Colorado  River  during  the  months  uf 
August,  September,  and  October,  has  carried  an  abnormal  amount  of 
fine  light  mud,  due  to  the  heavy  discharge  of  Gila  River  and  otb**r 
Arizona  streams.  This  was  carried  through  the  canals  to  the  land*^ 
irrigated,  and  prevented  the  water  from  soaking  in  readily-  In  the 
same  way  seepage  in  the  ditches  was  reduced."  Mr.  Huss  states  that 
he  observed  a  marked  difference  in  the  amount  of  time  it  require'! 
to  irrigate  the  same  acreage  with  a  given  head  of  water,  and  that  thi- 
was  not  entirely  offset  by  more  frequent  irrigations.  The  alfalfa  cn»p 
appears  to  have  been  slightly  reduced  from  this  cause.  The  water 
costs  the  irrigators  $1  or  more  per  acre-foot,  and  is,  therefore,  nox 
wasted;  but  the  scattering  location  of  the  farms  and  the  slow  velocity 
of  water  in  the  canals  and  laterals  increases  the  amount  lost  by  seep- 
age. The  areas  were  obtained  from  the  best  available  sources.  The 
Laselle  and  Rose  I'anches  were  surveyed  by  the  writer. 

Four  measuring  flumes  were  used,  on  which  nilometer  records  were 
kept.  Weir  measurements  would  have  been  unsatisfactory'  on  accx>unt 
of  the  large  amount  of  sediment  carried  in  the  water.  The  rating  of 
these  flumes  was  constantly  changing  by  the  steady  filling  of  the  canals 
with  silt.  This  necessitated  frequent  ratings  or  single  meter  measure- 
ments, and  at  the  end  of  the  year,  or  just  before  the  cleaning  of  the 
canal  of  silt,  tables  were  constructed  for  periods  of  from  two  weeks  to 
two  or  three  months,  according  to  conditions. 

Another  serious  diflSculty  was  the  light  grade  of  the  canals  and  the 
fact  that  they  were  discharging  nearly  their  full  capacity.  This  made 
it  almost  impossible  to  locate  the  flumes  where  the  rating  would  not  N 
affected  by  check  gates  in  the  canal.  In  the  case  of  flumes  Nosj.  2  and 
4  this  might  have  been  overcome  by  locating  them  above  the  company'^ 
weirs,  but  the  advantages  would  have  been  offset  by  the  fact  that  here 
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the  canals  are  more  often  cleaned  of  silt.  The  flumes  were  rated  with 
the  check  gaten  removed  and  with  them  in  place,  designated  as  "  rating 
(f*^  and  "rating  i,"  respectively.  This  would  not  have  been  a  com- 
plete success  without  the  hearty  cooperation  of  the  zanjero,  Mr.  S.  P. 
IIuss^  in  operating  the  check  gates  and  keeping  a  record  of  the  same 
when  requested;  also  the  cooperation  of  Mr.  J.  M.  Boxley  and  Mr.  John 
I.«aniar,  managers  of  the  Laselle  and  Rose  ranches,  respectively. 

By  the  kindness  of  the  engineer,  Mr.  H.  Alexander,  another  check 
was  obtained  on  the  ''^".and  ''5"  ratings,  and  on  the  clock  records 
ajs  u  whole.  Mr.  Alexander  kept  an  accurate  record  for  the  whole 
year  of  the  nimiber  of  hours  the  pump  was  in  operation  each  day,  and 
the  numl)er  of  irrigating  heads  pumped.  An  irrigating  head  is  about 
12  second-feet. 

Flume  No.  4  is  the  property  of  the  Agricultural  Experiment  Station 
at  Tucson,  Ariz.  The  nilometer  on  this  flume  is  of  French  make. 
The  other  three  were  manufactured  by  Julian  P.  Friez,  of  Baltimore, 
Md.  The  French  machine  gave  much  better  results  than  the  latter. 
In  carrying  out  this  work,  no  impossible  degree  of  accuracy  has  been 
attemped;  but  no  pains  have  been  spared  to  make  the  results  absolutely 
reliable  and  reasonably  accurate. 

• 

Monthly  duty  of  water  of  right  branch  of  Colorado  Valley  Pumping  and  Irrigation  Com- 
pany's canal  at  Yuma^  Ariz, 


Month. 


Acre-feet. 


Total. 


Per  acre. 


January . . . 
February.  . 

m 

March 

A  pril 

May 

June 

July 

August 

September . 

October 

November  . 
D€»cember  . 

Total 


Note,— The  above  includes  eeei>a^e  losses.    Cn)p8,  mixe<l.    Net  area,  1,800  acres. 
IRK  133—05 i 




_ _ 

356.0 

0.20 

517.9 

.29 

1,188.5 

.66 

966.2 

.54 

966.3 

.54 

1,284.6 

.71 

1,033.1 

.57 

576.9 

.32 

794.0 

.44 

748.4 

.41 

0.0 

.00 

316.0 

.18 

8,  747.  8 

4.86 
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[xalT 


Monthly  dtUy  ofvxUer  of  left  branch  of  Colorado  Valley  Pumping  and  Irrigaiion  Compv, 

canal  at  Yuma^  Aria. 


t?  J 


Month. 

Acre-feet. 

Total. 

Per  wcy-. 

Januarv -  -  - 

100.7 
105.5 
174. 5 
249.6 
243.8 
398.0 
330.8 
245.8 
204.0 
223.9 
0.0 
51.5 

fi.i 

February -.-- ..... . 

»■• 

March .......... 

.^.- 

April ----- - 

..V 

May - 

..=4 

June - . 

.N^ 

July 

.  i  ■ 

V  *»*  J   ...................................................... 

August -- - 

.•V 

September 

.4^ 

October -- 

,h 

November 

t 

.fl 

December .-                               - 

.12 

Total 

2, 328. 1 

.5.  V^ 

Note.— The  above  includes  seepage  losses.    Crops,  mixed.   Net  area,  450  acres. 

Monthly  duly  of  water  at  Laaelle  ranch,  Yuma,  Ariz. 


Month. 

Acre-feet. 

Total. 

1 

Peraciv, 
aliaiU. 

January 

76.0 
48.5 
64.3 
66.9 

109.1 
53.3 

140.7 

65.3 

80.9 

74.9 

0.0 

0.0 

O.A'' 

February 

.:r 

March 

.4v 

April 

.51 

May 

.« 

JuriA ,       

.+:• 

July 

1.*^ 

August 

.4'^ 

September 

.61 

October 

.57 

November 

.t*i 

December . .  _     _ . .   _ .  _  _ 

.m 

Total 

779.9 

1 

h.9i 

Note.— Acreage,  net:  Alfalfa,  128  acres;  wheat,  17  acres;  total,  145  acres,  which  is  eqnivales:  :» 
182  acres  of  alfalfa. 

Rkmakks.— The  measuring  flume  is  1.100  feet  above  the  flrnt  lateral,  so  that  the  Ion  by;  «€?*»- 
after  passing  the  flume  and  before  reaching  the  ranch  is  probably  about  1  per  cent.  The  soil  i*  v-  r. 
sandy.  Most  of  the  alfalfa  was  cut,  but  a  part  was  used  as  pasUire.  Plenty  of  water  was  used.  I'*- 
apparently  none  was  wasted.  •  '^  '     •     r^^^'^^' 
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Monthly  duly  of  water  at  Rose  ranchj  Yuma,  Ariz, 


Month. 


January . . . 
February . 

March 

April 

May 

June 

July 

Au^st 

September 
October  .. 
November 
December 


Total 


Acre-feet. 


Per  acre. 


0.00 
.00 
.72 
.79 
.62 
.77 
.64 
.42 
.43 
.72 
.00 
.11 


5.12 


Note.— Acrea«:e,  net:  Alfalfa,  19.26  acres. 

Remarks.— 7.19  acres  of  above  was  wheat  and  yonng  alfalfa,  so  irrigated  as  to  make  total  equiva- 
lent to  17.7  acres  of  old  alfalfa.  These  measurements  were  made  at  the  ranch  and  do  not  include 
loss  by  seepage. 

Monthly  duty  of  water  of  Colorado  VaMey  Pumping  and  Irrigation  Company's  canal,  Yuma, 

Ariz. 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

h^eptember 
October  .. 
November 
December  . 


Total. 


Acre-feet. 


456.7 

623.4 

1,363.0 

1. 216. 0 

1. 210. 1 
1, 682. 6 
1,363.9 

822.7 
998.0 
972.2 

0.0  J 
367.5 


11, 075. 9 


Per  acre, 
gross  area. 


Per  acre, 
'net  area. 


0.07 
.10 
.21 
.19 
.19 
.26 
.21 
.13 
.15 
.15 
.00 
.06 


1.72 


0.20 
.28 
.60 
.64 
.54 
.75 
.60 
.37 
.44 
.43 
.00 
.16 

4.91 


NoTX.— The  above  includes  loss  by  seepage. 

Remarks.- Mixed  crops:  Alfalfa,  1,365  acres;  grain,  475  acres;  com  and  sorghum,  245  acres;  miscel- 
laneous, 165  acres.    Total  net  area,  2,250  acres;  total  gross  area,  6,500  acres.    Number  of  irrigators,  75^ 


52 


STREAM   MEASUKEMKNTS    IN    1904,   PART    X. 


I XII.  \z 


Cost  of  pumpinfjy  Colorado  Valley  Pumping  and  Jrnyalion  Comjxiny^s  Cdnalj  Yuma,  Ar^i. 


Irriga- 
tion 
No. 


1 
2 
3 
4 
5 
6 
I 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


Montb. 


January  . . 
February . 

March 

April 

May 

Mav 

June 

June 

June 

July 

August . . . 

August ... 

September 

September 

October  . . 

October 

December 


Hours    ;  Acre-feet 
pumping.'  pumped. 


156 
342 
230 
380 
183 
213 
200 
220 
240 
220 
300 
200 
180 
175 
200 
200 
180 


457 
1, 173 
816 
1,216 
582 
628 
623 
685 
718 
706 
644 
439 
480 
572 
574 
456 
368 


Total 


Average     v^.^n^,     ^^otil pQt       fi-»i  .•: 
lift.         iJ-xpenst.  aere-jof»t.    rBwa*  j 


11.5 
10.8 
10.5 
10.1 
8.7 


/.5 


5.1 

6.4 

6.3 

8.3 

8.9 

8.9 

8.9 

10.7 

9.7 

10.1 

11.4 


" 

$240 

$0.5:) 

$0.*M' 

564 

.48 

.'44 

411 

.50 

.«H^ 

607 

.50 

.tj.'i*' 

312 

.54 

.•K 

310 

.50 

.<iK7 

271 

.43 

.«iM 

311 

.45 

jCn 

.m 

.46 

.iC.-: 

362 

.51 

.«»>. 

345 

.54 

.^•^ 

260 

.59 

-•'i*. 

340 

.71 

.» '^' 

354 

.62 

.  i  > 

310 

.54 

.!•>> 

302 

.66 

.C^v' 

315 

.86 

.nr^ 
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(inl< 


I 


Note.— The  engineer's  salary  isSlOOper  month,  and  this  increased  the  cost  per  acre-foot  ;c  tty 
months  when  little  water  was  pumped. 

Monthly  expense. 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October  ... 
November . 
December  . 

Total 


HINDI 

AND 
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S*'ei)age  lossy  Ives  ditch  (Ijejt  Branch  Colorado  Valley  Pumping  and  Irrigation  Company's 

canal)  at  luwia,  Ariz. 

[Distance.  4.26  miles.] 

Per  cent. 

March  21 '. 10 

April  18 17 

May  9 14 

May  23 18 

July  2 19 

July  17,  a.  m 16 

July  17,  p.  m 18 

Mean 16 

Remarks.— This  is  the  loss  between  flames  No.  2  and  No.  8.  The  water  travels  this  distance  In  four 
and  one-half  hours.  In  each  case  the  register  records  show  a  constant  head,  and  meter  gagings  were 
made  in  flume  No.  3  (the  lower  one).  In  addition  to  this  meter  ga^ings  were  made  in  flume  No.  2  on 
May  9.  May  23,  and  July  17,  a.  m.  For  the  remaining  determinations  the  discharge  at  flume  No.  2 
was  taken  from  the  rating  tables.  In  each  ca.se  search  was  made  along  the  ditch  for  leaks,  and  there 
was  a  very  small  loss  from  this  source,  which  was  estimated  to  be  at>out  2  percent,  makinff  the  actual 
loss  by  seepage  about  14  per  cent.  The  ditch  has  not  been  cleaned  for  several  years  ana  is  heavily 
silted,  but  it  passes  through  a  sandy  part  of  the  valley. 

GREEN   RIVER   AT  GREENRIVER,  WYO. 

This  station  was  established  Ma}^  2,  1895.  It  was  located  at  the 
pump  house  at  a  point  about  40  feet  below  the  bridge  of  the  Union 
Paciiic  Railroad  Company.  The  gage  is  a  plain  staff,  graduated  to  feet 
and  tenths,  securely  fastened  to  heavy  submerged  cribbing  on  the  east 
bank  of  the  river.  Here  the  water  runs  in  four  channels  at  flood 
times,  but  can  not  possibly  overflow  beyond,  because  of  the  high  rail- 
road embankments.  The  bench  mark  is  a  cross  on  the  third  step 
from  the  bottom  of  the  south  end  of  the  east  abutment  of  the  railroad 
bridge.  Its  elevation  was  12.48  feet  above  the  zero  of  the  gage. 
During  the  winter  of  1903-4  the  gage  was  raised  from  its  original  posi- 
tion, and  now  the  bench  mark  is  12.46  feet  above  the  zero  of  the  gage. 
As  the  section  under  the  railroad  bridge  is  poor,  discharge  measure- 
ments ai'e  made  from  the  iron  highway  bridge  about  one-half  mile 
Vjelow.  The  initial  point  for  soundings  is  the  end  of  the  bridge  on 
the  left  bank,  sounding  points  being  indicated  by  notches  cut  in  the 
railing  of  the  bridge  on  downstream  side,  and  the  distance  from  initial 
point  marked.  The  channel  is  straight  for  about  500  feet  above  and 
300  feet  below  the  station.  The  current  is  swift  at  high  water  and 
sluggish  when  at  its  lower  levels.  The  stream  is  confined  within  the 
banks  and  runs  in  a  single  channel  during  low-water  periods,  when  the 
entire  right  half  of  the  channel  is  a  bed  of  clean  sand,  shifting  more 
or  less  each  year,  but  as  it  rises  the  water  extends  across  the  two 
channels  and  under  tho  approaches  of  the  bridge.  The  station  was 
temporarily  discontinued  during  the  latter  part  of  1900  and  part  of 
1901,  and  no  discharge  measurements  were  made  in  1908. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Pars  hall,  resident  hydrographer. 
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Discharge  measurements  of  Green  River  at  Greenriver,  Wyo.f  in  1904- 


f  NO.  133. 


Date. 


March  19 

Aprils 

April  29 

May  16 

May  26 

June4 

June  19 

June  30 

September  26 
September  26 
October  21... 


Hydrographer. 


A.  J.  Parshall 
do 


do 
do 
do 
do 
do 
.do 
.do 
.do 
.do 


Area  of 
section. 


Squarr/eeL 

506 

654 

868 

1,130 

2,156 

2,006 

2,127 

1,642 

414 

428 

436 


Mean 
velocity. 


Ft.perBfc. 
1.82 
2.11 
3.30 
3.70 
5.87 
5.27 
5.54 
4.58 
1.52 
1.48 
1.69 


Gage 
heighL 


FeeL 
0.90 
1.60 
2.85 
3.35 
5.50 
5.00 
5.30 
4.20 
1.05 
1.05 
1.17 


Dischafipc. 

l,:-iJ«i 

4Jv> 
12,64Ci 
10,  oTi) 
11.7^1 


Mean  daily  gage  height^  in  feet,  of  Green  River  at  Greenriver,  Wyo.,  for  1904- 


Day. 

Apr. 

1 

1.70 

2 

1.78 

3 

1.65 
1.88 
1.75 
1.90 
1.98 
1.65 
1.40 
1.38 
1.50 
1.92 
2.35 
2.40 
2.62 
2.70 
2.35 
2.30 
2.28 
2.88 
2.58 
2.80 
2.56 
2.38 
2.30 
2.12 
2.30 
2.52 
2.80 
3.15 

4 

5 

6 

7...: 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29! 

80 

31 

May. 


June. 


2.96 

3.00 

3.06 

3.15 

3.12 

3.05 

3.08 

8.20 

3.12 

2.85 

2.72 

2.95 

8.05  ; 

3.10  I 

8.15 

8.30 

3.48 

3.60 

3.75 

3.92 

4.25 

4.75 

4.80 

4.82 

5.20 

5.55 

5.70 

5.35 

4.70 

4.58 

4.72 


4.88 
4.98 
5.02 
5.00 
4.68 
4.35 
4.20 
4.28 
4.58 
4.90 
4.80 
4.92 
5.05 
4.98 
4.90 
5.02 
5.18 
5.25 
5.80 
5.30 
5.30 
5.38 
5.42 
5.45 
5.45 
5.22 
4.88 
4.62 
4.30 
4.12 


4.15 
4.25 
4.36 
4.30 
4.15 
4.10 
4.10 
4.02 
4.00 
3.92 
3.82 
3.72 
8.70 
3.68 
3.62 
3.50 
3.42 
3.38 
3.30 
3.22 
3.20 
8.15 
8.10 
8.10 
3.22 
3.30 
3.35 
8.30 
8.22 
8.18 
3.15 


Aug.    !    Sept. 


CICL 


3.12 

3.10 

3.02 

2.88 

2.65 

2.62 

2.52 

2.48 

2.42 

2.40 

2.35 

2.35 

2.40 

2.40 

2.50 

2.48 

2.40 

2.35 

2.32 

2,28 

2.25 

2.25 

2.22 

2.18 

2.06 

2.02 

2.02 

1.92 

1.85  I 

1.85  [ 

1.80  ! 


1.8(4 
l.» 
1.95 
1.96 
1.92 
1.82 
1.68 
1.60 

i.sa 

1.48 

1.45 

1.40 

1.88 

1.35 

1.90 

1.30 

1.25 

1.25 

1.2D 

1.20 

1.20 

1.18 

1.15 

1.15 

1.10 

1.10 

1.06  I 

1.00  I 

1.00 

1.00 


1  't 

1  u 
s 

s^ 

1  ■: 
1  ■> 
1  :=» 
1  s 

I.  "A 
1..? 
l-> 
l.C 
3.> 
1  £ 
'  '\ 

:.» 
1 1* 
1 1' 
1.1= 
1  •• 
i.r 
1.:' 

1  V 

1  !'• 

1  r- 
1 1: 
1 1:- 

1  !• 

]  1.' 
1 1' 

1  K 
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Rating  table  for  Oreen  River  at  OreenriveTy  Wyo.,  from  April  1  to  July  15,  1904' 


Gage 
'  height. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

fM. 

Seeondrfeet, 

Feet. 

Second-feet. 

FeeL 

Second-feet. 

Feet. 

Second-feet. 

1.30 

1,110 

2.50 

2,300 

3.70 

5,540 

4.90- 

10,100 

1.40 

1,170 

2.60 

2,465 

3.80 

5,920 

5.00 

10,480 

1.60 

1,235 

2.70 

2,645 

3.90 

6,300 

5.10 

10,860 

1.60 

1,305 

2.80 

2,840 

4.00 

6,680 

5.20 

11, 240 

1.70 

1,380 

2.90 

3,050 

4.10 

7,060 

5.30 

11,620 

1.80 

1,460 

3.00 

3,280 

4.20 

7,440 

5.40 

12,000 

1.90 

1,550 

3.10 

3,530 

4.30 

7,820 

5.50 

12,380 

2.00 

1,650 

3.20 

3,800 

4.40 

8,200 

5.60 

12,760 

2.10 

1,760 

3.30 

4,095 

4.50 

8,580 

5.70 

13,140 

2.20 

1,880 

3.40 

4,420 

4.60 

8,960 

2.30 

2,010 

3.50 

4,780 

4.70 

9,340 

2.40 

2,150 

3.60 

5,160 

1 

4.80 

9,720 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  1.30  feet  and  5.50  feet.  The  table  has  been  extended  above  gage  height 
5.50  feet.  Above  gage  height  3.50  feet  the  rating  curve  is  a  tangent,  the  difference 
being  380  per  tenth. 


Rating  table  for  Green  River  at  Greenriver,  Wyo.y  from  Jtdy  16  to  October  Sly  1904, 


Gage 
height. 

Discharge. 

• 

1 

Gage 
height. 

Discharge. 

1 

Gage 
heigiit. 

Discharge. 

Gage 
height. 

Discharge. 

FeeL 

Second-feet.  ' 

1 

Feet. 

1 

Second-feet,  i 

Ftet, 

Second-feet.  ' 

Feet. 

Second-feet. 

0.90 

575 

1.40 

855 

2.20 

1,730 

2.90 

2,970 

.95 

597 

1.50 

930 

2.30 

1,870 

3.00 

3,210 

1.00 

620    , 

1.60 

1,015    . 

1     2.40 

2,020    , 

3.10 

3,470 

1.05 

645 

1.70 

1,115    1 

2.50 

2,180 

3.20 

3,750 

1.10 

670 

1.80 

1,225 

.    2.60 

1 

2,355 

3.30 

4,060 

1.15 

697 

1.90 

1,340 

'    2.70 

2,545 

3.40 

4,400 

1.20 

725 

2.00 

1,465 

2.80 

2,750 

3.50 

4,780 

1.30 

785 

1 

1 

2.10 

1,595 

i 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
9  discharge  measurements  made  during  1904,  and  is  well  defined. 
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[Xfi.  133 


Estimated  monthly  ditfcharge  of  Green  River  al  Greenriver,  Wt/o.,  for  190  i, 

[Drainage  area,  7, 450  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
October  ... 


Discharge  in  second- feet. 


Maximum. 


The  period 


3,665 

13, 140 

12,190 

8,010 

3,540 

1,402 

838 


Minimum. 


1,155 
2,694 
7,155 
3,470 
1,225 
620 
597 


Mean. 


1,958 

6,131 

10, 180 

5,255 

2,040 

890 

698 


Total  in 
1     acre-feet. 

Run-oA. 

Second-feet 

per  souare 

mile. 

Depth  ;n 
iDcbe*>. 

116,500 

0.263 

aiia:^ 

377,000 

.823 

.iHH 

605,500 

1.37 

l.ii:j 

323, 100 

.705 

.Klo 

125, 400 

.274 

.31H 

52,960 

.119 

1  ■»'■ 
.  ItV* 

42,920 

.094 

.Ul< 

1,643,000 

GREEN   RIVER  AT  JENSEN,  UTAH. 

• 

This  station  was  established  November  7,  1903,  by  H.  S.  Reed.  It 
is  located  about  300  feet  below  Billings  Ferry  and  about  15  miles  from 
Vernal,  Utah.  It  is  li  miles  below  the  mouth  of  Brush  Creek  and  a 
miles  above  the  mouth  of  A.shley  Creek.  The  gage  is  a  vertical  2  by  .'• 
inch  timber  10  feet  long,  braced  to  a  cotton  wood  tree  alK>ut  10  feet 
from  the  edge  of  the  river.  It  is  read  twice  each  da\^  hy  Victor 
Billings.  This  station  was  equipped  with  a  cable  and  car  during  11*>4, 
from  which  the  measurement  of  August  8  was  made.  Those  measuro- 
ments  made  previous  to  August  8  were  made  from  the  ferryboat. 
The  initial  point  for  soundings  is  the  first  white  mark  on  the  cable  on 
the  right  bank.  The  channel  is  straight  for  1,000  feet  above  and 
below  the  station.  The  right  bank  is  high,  is  composed  of  gi-aveU  and 
will  not  overflow.  The  left  bank  is  low  and  sandy  and  covered  with 
underbrush.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is 
but  one  channel  at  all  stages.  Bench  mark  No.  1  is  a  40-penn3-  spike 
driven  into  the  cottonwood  tree  to  which  the  gage  is  attached.  Its 
elevation  is  10.66  feet  above  the  zero  of  the  gage.  Bench  mark  No.  i' 
is  a  40-penny  spike  driven  into  the  southwest  corner  of  Mr.  Billing^*''* 
grain  house  about  3  feet  above  the  ground.  Its  elevation  is  25.67  fe<t 
above  the  zero  of  the  gJige. 

The  observations  at  this  station  during  1904  have  been  made  undt»r 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 
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IHwharge  mecuurements  of  Green  River  at  Jensen,  IHah,  in  J  90S  and  1904» 


IHite. 

1903. 
November  10 

1904. 

March  31 

April  28 

May  25 

August8« 


Hydro^rapher. 


Area  of 
nection. 


H.  S.  Reed. 

H.  S.  Reed. 

do.... 

do.... 

do.... 


SqtMre/eet. 
654 


1,273 
2,585 
5,310 
1,670 


Mean 
velocity. 

Gage  height 

Feet  per  aec. 

I!^€t. 

2.22 

2.45 

2.10 

3.25 

3.30 

5.78 

5.14 

10.  75 

1.83 

3.45 

Dlficharge. 

Second-/eet. 
1,453 

2,679 

8,530 

27,290 

3,059 


a  Made  from  cable  and  car. 


Mean  dailtf  gage  height,  in  feet,  of  Green  River  at  Jensen,  Utah,  for  1904. 


Day. 

Jan.« 

Feb." 

Mar. 

Apr. 

3.82 
3.42 
3.56 
3.90 
4.30 
4.45 
4.15 
4.41 
4.48 
4.35 
4.18 
4.02 
4.14 
4.?2 
5.40 
5.85 
6.10 
6.55 
6.68 
6.78 
6.84 
6.88 
6.92 
6.95 
6.52 
6.15 
6.92 
5.75 
6.92 
6.40 

May. 

7.00 

7.50 

7.64 

7.96 

7.90 

7.58 

7.82 

8.02 

8.35 

8.02 

7.66 

7.68 

7.89 

7.96 

8.10 

8.52 

8.68 

8.98 

9.01 

9.12 

9.60 

10.00 

10.30 

10.65 

10.82 

11.12 

11.52 

11. G5 

11.80 

11.78 

10.65 

June. 

10.85 

10.25 

10.50 

10.40 

10.40 

10.40 

9.G8 

9.58 

9.45 

9.60 

10.10 

9.95 

10.05 

10.28 

10.20 

10.12 

10.02 

9.98 

9.92 

9.70 

9.90 

9.82 

9.72 

9.60 

9.50 

9.38 

9.15 

8.85 

8.28 

7.38 

July. 

7.25 
7.18 
7.15 
7.10 
7.08 
7.02 
7.00 
7.00 
6.90 
6.90 
6.80 
6.38 
6.06 
5.96 
5.90 
5.80 
5.70 
5.70 
5.60 
5.60 
5.M 
5.60 
6.47 
6.41 
5.40 
6.40 
5.25 
5.15 
4.85 
4.70 
4.55 

Aug. 

4.32 
4.21 
4.12 
4.02 
3.86 
8.T2 
3.68 
3.48 
3.40 
3.36 
3.33 
8.30 
3.26 
3.18 
3.08 
3.10 
3.40 
3.40 
3.46 
3.60 
3.50 
3.46 
3.42 
3.41 
3.40 
3.38 
3.30 
3.24 
3.20 
3.05 
2.98 

Sept. 

2.86 
2.75 
2.71 
3.06 
3.00 
2.96 
2.86 
2.72 
2.64 
2.45 
2.36 
2.20 
2.04 
2.01 
2.00 
1.96 
1.93 
1.89 
1.82 
1.72 
1.66 
1.61 
1.69 
1.69 
1.68 
1.66 
1.62 
1.60 
1.60 
1.60 

Ocl. 

1.63 
1.62 
1.64 
1.65 
1.63 
1.68 
2.08 
1.79 
1.71 
1.72 
1.60 
1.61 
1.69 
1.88 
2.20 
2.58 
2.70 
2.68 
2.42 
2.40 
2.36 
2.34 
2.28 
2.19 
2.15 
2.10 
2. 12 
2. 12 
2.06 
2,12 
2.13 

Nov. 

2.1] 
2.11 
2.10 
2.00 
2.05 
2.06 
1.99 
1.88 
1.66 
1.68 
1.68 
1.66 
1.48 
1.60 
1.50 
1.60 
1.60 
1.66 
1.56 
1.50 
1.50 
1.56 
1.65 
1.56 
1.50 
1.58 
1.69 
1.61 
1.60 
1.60 

Dec. 

1 

4.24 
4.06 
3.96 
3.38 
3.21') 
3.22 
3.05 
3.00 
3.06 
3.1U 
3.16 

1.65 

2 

l.lX) 

1 
:i ..  . 

1  66 

4 1 

1.80 

5 i 

1.36 

6 1 

.98 

T... 

1.08 

H ; 

1.20 

9 1 

1.86 

10 

1.41 

11 1 

1.45 

12 

i:< ' 

3.50 
3.78 
3.82 
3.65 

1.50 
1.45 

14 

IS ' 

1.45 
1  50 

10 

3.69 

1.46 

17 

IM 



3.81 
3.82 
3.78 
3.66 
3.72 

1.60 
1.62 

19 ' 

1.65 

•JO 

1.71 

21 

1.79 

22 

4.92 

4.58 

1.94 

23 

2.00 

21 '...   . 

2.83 

4  rv2 

1.95 

2.5.    .. 

3.10       4.35 
3.70  '    4.19 

M.26 

2<; 

1.12 

27 

4. 60       ^  Ki 

.96 

2M 

4.38 

s.  'j-i 

2.60 

2y 1 

4.31       3-21 

30 ' 

3.29 
3.28 

31 

a  River  frozen  over  from  January  1  to  February  23.        f>  River  frozen  over,  December  25  to  31. 
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Haling  table  for  Green  River  at  Jensen,  TJtah,  from  November  7, 190S,  to  December  Ji,  IH'm. 


Gage 
height. 

Feel. 

Discharge. 

Gage 
height. 

Diflcharge. 
Second-feet. 

Gage 
height. 

Feet. 

1 
Dischaiige.  i 

Second-feei. 

Gage 
height. 

Biscbaijrt- 

Second-feet. 

Feet. 

Ftet. 

Seeond-fteL 

1.20 

400 

2.60 

1,660 

4.30 

4,800 

7.00 

12,380 

1.25 

430 

2.70 

1,805 

4.40 

5,040 

7.20 

13,060 

1.30 

460 

2.80 

1,955 

4.50 

5,280 

1       7.40 

13,740 

1.35 

495 

2.90 

2,110 

4.60 

5,520 

7.60 

14,440 

1.40 

530 

3.00 

2,270 

4.70 

5,760 

7.80 

15,160 

1.45 

565 

3.10 

2,430 

4.80 

6,000 

8.00 

15,890 

1.50 

600 

3.20 

2,600 

4.90 

6,240 

8.20 

16,660 

1.60 

670 

3.30 

2,780 

5.00 

6,480 

8.40 

1 

17,410 

1.70 

740 

3.40 

2,960 

5.20 

7,000 

8.60 

18,200 

1.80 

820 

3.50 

3,140 

5.40 

7,520 

8.80 

19,000 

1.90 

000 

3.60 

3,320 

5.60 

8,080 

9.00 

19,800 

2.00 

980 

3.70 

3,520 

5.80 

8,640 

9.50 

21,900 

2.10 

1,070 

3.80 

3,720 

6.00 

9,200 

10.00 

24,000 

2.20 

1,170 

3.90 

3,920 

6.20 

9,800 

10.50 

26,200 

2.30 

1,280 

4.00 

4,140 

6.40 

10,440 

11.00  ' 

28,400 

2.40 

1,400 

4.10 

4,360 

6.60 

11,080 

11.50 

30,700 

2.50 

1,525 

4.20 

4,580 

6.80 

11,720 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  u{N'r. 
5  discharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  detinei 
between  gage  heights  2.45  feet  and  10.75  feet.  The  table  has  been  extended  beyund 
these  limits. 

Estimated  monthly  discharge  of  Green  River  at  Jensen,  Utah,  for  190S  and  J904. 

[Drainage  area,  26,620  square  miles.] 


Month. 


1903. 
November  7-30 
December 

1904. 
February  24-29. 
March 


1,564 
2,834 

4,992 
6,288 
April 12,210 


Discharge  in  second-feet. 


Maximum. 


May 

June 

July 

August 

September 

October 

November 

December  1-24 


The  period 


32, 080 

26,200 

13, 230 

4,848 

2,350 

1,805 

1,080 

980 


Minimum. 


852 
1,388 

2,000 

2,270 

2,816 

12,380 

13, 670 

5,400 

2,238 

670 

670 

586 

236 


Mean. 


1,292 
1.726 

3,881 

3,547 

7,583 

20,400 

23,000 

9,485 

3,103 

1,214 

1,041 

745 

639 


Total  in 
acre-feet. 


61,500 
106,100 

46,180 

218, 100 

451, 200 

1,254,000 

1, 369, 000 

583,200 

190,800 

72, 240 

64,010 

44,330 

30,420 


Run-off. 


Second-feet 

persouare 

mile. 


Depth  i£ 
inches. 


4, 323, 000 


0.049 
.065 

0.146 
.133 
.285 
.766 
.864 
.356 
.117 
.046 
.039 
.028 
.024 


o.im 

.07.1 

0.  (.ci? 
.15-3 

.315 

.41" 

.  i:i> 

.  (V>1 

.an 

.Ot:l 
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GREEN    RIVER  AT  OURAY,    UTAH. 

This  station  was  established  March  23,  1904,  by  H.  S.  Reed.  It  is 
located  about  500  feet  below  the  ferry  maintained  by  the  Government 
at  Ouray,  Utah.  The  nearest  town  is  Vernal,  Utah,  35  miles  distant, 
and  the  nearest  railroad  station  is  Price,  Utah,  115  miles  distant.  A 
plain  staff  gage  is  attached  vertically  to  a  4  by  6  inch  timber,  which  is 
securely  driven  into  the  river  bottom  and  spiked  to  various  portions 
of  a  large  cottonwood  tree.that  overhangs  the  right  bank.  The  gage 
is  read  twice  each  day  by  R.  E.  Waugh.  Discharge  measurements 
are  made  from  the  Government  ferry  cable,  which  is  suspended  across 
the  river  about  500  feet  above  the  gage.  The  initial  point  for  soundings 
is  the  first  white  mark  on  the  cable  on  the  right  bank  of  the  river.  The 
channel  is  slightly  curved  for  about  2,000  feet  above  and  straight  for 
1,200  feet  below  the  station,  and  there  is  a  good  velocity.  Both  banks 
are  fairly  high  and  timbered.  The  right  bank  overflows  for  a  short 
distance  at  high  stages.  The  bed  of  the  stream  is  composed  of  clean 
sand,  and  is  shifting.  The  stream  is  usually  confined  to  one  channel, 
only  changing  as  sand  bars  are  formed  during  high  water.  Bench 
mark  No.  1  is  a  large  nail  driven  into  the  inside  face  of  the  tree  that 
supports  the  gage  rod.  Its  elevation  is  13.795  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  2  is  a  large  nail  driven  into  a  blaze  on  a 
root  of  one  of  a  group  of  large  cottonwood  trees  150  feet  northeast  of 
the  gage.     Its  elevation  is  13.51  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 

Discharge  meofturenienls  of  Green  River  at  Ouray,  Utah,  in  1904* 


Date. 


March  24.. 
August  16  . 
October  29. 


Hydrographer. 


H.  S.  Reed 

do  .... 

do.... 


width. 

Area  of 
section. 

Sq.  feet. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Ft.  per  aec. 

Feet. 

298 

1,914 

2.41 

2.80 

289 

1,319 

2.16 

1.20 

251 

686 

2.12 

.25 

DlB- 

charge. 


Sec.feei. 
4,610 
2,852 
1,457 
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Mean  daily  gage  height,  in  feet,  of  Green  River  at  Ouray ^  Vtahy  for  1904. 


Day. 


8. 


6 


8 
9 

10 

11 

12 

13 

14 

15 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

SO. 

31. 


Mar.       Apr. 


3.00 
2.80 
2.40 
2.12 
1.88 
1.58 
1.28 
1.16 
1.22 


1.12 
1.22 
1.40 
1.80 
2.20 
2.20 
2.45 
2.45 
2.40 
2.40 
2.12 
1.90 
2.22 
2.78 

3.a> 

3.85 
4.45 
4.80 
5.15 
5.30 
5.35 
5.55 
5.60 
5.«2 
5.55 
5.00 
4.60 
4.40 
4.62 
5.08 


May. 

6.00 
6.40 
6.88 
6.70 
6.70 
6.42 
6.35 
6.38 
6.50 
7.00 
6.58 
6.52 
7.00 
7.40 
7.65 
7.90 

8.  as 

8.18 

8.48 

8.75 

9.02 

9.35 

9.92 

10.65 

10.92 

11.18 

11.42 

11.55 

11.45 

11.10 

10.52 


June. 

10.10 
9.98 
9.90 
9.75 
9.70 
9.62 
9.40 
9.18 
9.15 
8.90 
9.45 
9.80 
9.72 
9.85  I 
10.02  I 
9.88 
9.52  ' 
9.40 
9.38 
9.32 
9.15 
9.05 
8.92 
8.75 
8.60 
8.42 
8.28 
7.90 
7.45 
.  6.98 


6.48 
6.10 
5.90 
5.82 
5.80 
6.75 
5.70 
5.56 
5.38 
5.30 
5.20 
4.95 
4.70 
4.42 
4.15 
3.95 
3.90 
3.82 
3.65 
3.42 
3. 15 
2.92 
2.70 
2.50 
2.50 
2.40 
2.38 
2.45 
2.68 
2.70 
2.65 


Sept. 


Oct,        Nov. 


2.45 
2.25 
2.06 
2.00 
1.92 
1.82 
1.65 
1.50 
1.32 
1.26 
1.20 
1.15 
1.22 
1.38 
1.20 
1.22 
1.25 
1.32 
1.48 
1.62 
1.68 
1.48 
1.32 
1.35 
1.30 
1.20 
1.20 
1.15 
1.10 
1.40 
1.45 


1.20 

1.00 

.95 

.85 

1.16 

1.10 

1.00 

.85 

.80 

.75 

.65 

.45 

.30 

.:« 

.•26 
.15 
.00 

-  .10 

-  .10 

-  .10 
-   .10 

.06 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 


0.00 
.00 

-  .10 

-  .10 

-  .10 
~  .10 

.00 
.70 
.30 
.10 
.00 
.00 
.10 
.15 
.30 
.40 
.60 


0.25  • 
.20 
.20 
.20 
.10 
.10 
.00 
.00  \ 
.00 
.00 
.00  I 
.00 
.00 
.00 

-  .10 

-  .15  ; 

.20 ; 


J 


.70  I  -  .20 
.70  j  .20 
.65  ,    -  .20 


.50 
.50 
.50 
.45 
.40 
.30 
.30 
.30 
.30 
.30 
.30 


.20 
.20 

-  .20 

-  .20 
.20 

-  .20 

-  .20 

-  .20 

-  .30 
.35 


9 
'    .3 

-  3» 

-  .« 

-  » 

-  .':» 

ID 

.11) 

QD 

a.  To 
a.TB 
'«.7» 

:§ 

T'J 
~\ 

:u 

~^ 

1.60 


a  Increased  gage  heigiit  due  to  back  water  from  ice  gorge  below  gaging  station. 
PINE  CREEK    NEAR    PINEDALE,    WYO. 

This  station  was  established  April  25,  1904,  by  A.  J.  Parshall.  It 
is  located  about  one-fourth  mile  west  of  Pinedale,  Wye,  and  i> 
reached  from  Opal,  Wyo.,  a  station  on  the  Oregon  Shortline  Kail- 
road,  by  stage  from  Opal  to  Cora,  thence  to  Pinedale,  a  distance  of  115 
miles.  The  gage  is  a  vertical  10-inch  round  timber  hewn  and  planed 
smooth,  graduated  to  feet  and  tenths,  set  1  foot  into  the  cobblestone 
bottom  of  the  channel  and  braced  firmly  to  a  pine  tree  on  the  left  hank. 
It  is  read  each  day  by  Mrs.  Cecilie  Petersen.  There  being  no  bridge 
upon  the  stream,  discharge  measurements  are  made  by  wading  near  the 
gage  during  ordinary  discharge  and  by  a  boat  2  miles  upstream  during 
high  water.  The  channel  is  stmight  for  about  300  feet  above  and 
below  the  station,  and  the  current  is  swift.  The  right  bank  is  low, 
fringed  with  timber  about  10  feet  back  from  the  bank,  and  is  liable  to 
overflow  during  extreme  high  water.  The  left  bank  is  high,  fringeti 
with  willows,  and  does  not  overflow.     The  bed  of  the  stream  is  com- 
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])ose(l  of  rock  and  clean  gravel,  and  is  permanent.  The  conditions  are 
only  fairly  favorable  for  accuracy.  The  bench-mark  at  the  gage  is  a 
notch  cut  into  a  pine  tree  a  few  feet  south  of  the  gage  rod.  Its 
elevation  is  5.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshal),  resident  hydrographer. 

Discharge  medmremenU  of  Pine  Creek  River  near  Pineda le^  Hyo.,  in  1904- 


Date. 


Hydrographer. 


Width. 


April  26.. 

June  I 

June  27  .. 
July  23.... 
Aujru.st  16  . 
Otober27 


A.  J.  Parshall 

do 

-.do , 

G.  N.  Stadin. 
A.  J.  Parshall. 
G.  N.  Stadin. 


Ffxt. 

41 

139 

153 

110 

60 

35 


Area  of 
section. 

Mean 
velocity. 

Gitfe 
height. 

Dis- 
charge. 

Sq.feet. 

Fl.  per  tec. 

^eet. 

Sec-feet. 

37 

1.70 

0.50 

63 

231 

2.68 

2.20 

619 

296 

3.  45 

3.10 

1,022 

264 

2.12 

2.10 

560 

91 

2.78 

1.20 

253 

27 

1.52 

.00 

41 

Mean  daily  gage  height,  injeet,  of  Pine  Creek  near  Pinedaie,  Wyo.,for  1904' 


Day. 

May. 

1 

0.60 

2 '. 

.60 

3 

.60 

4 

.70 

.'> 

.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 

6 

/..........»......................................... 

8 

9 

10 

11 

12 

13 

14 

15 

« 

16 

17 

.90 

18 

1.00 
1.00 
1.10 
1.10 
1.20 
1.20 
1.20 
1.30 
2.00 

19 ' 

20 

21 

22 

23 

24 

2,5 

26 

June.  S   Jtilv. 


27. 


29. 
30. 
31. 


2. 
2. 
2. 
2. 
2. 


20 
00 
00 
00 
00 


2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.20 
2.40 
2.40 
2.50 
2.60 
2.70 
2.90 
3.00 
3.10 
3.20 
3.80 
8.40 
3.50 
3.60 
8.60 
3.70 
3.60 
3.60 
3.40 
3.00 
3.10 
2.90 
3.10 


3.00 
2.90 
2.90 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.50 
2.40 
2.30 
2.20 
2.10 
2.00 
2.00 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.00 
2.10 
2.20 
2.20 
2.10 
2.00 
2.00 
1.90 
1.90 


1.80 
1.70 
1.60 
1.50 
1.40 
1.30 
1.20 
1.10 
1.00 
1.00 
1.00 
.90 
.90 
1.00 
1.00 
1.00 
1.10 
1.10 
1.20 
1.20 
1,10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


0.90 
.90 
.90 
.90 
.90 
.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.65 
.65 
.65 
.60 
.60 
.60  ! 
.60  , 
.60  ' 
.60  I 
.60 
.60  ' 
.60  I 
.60  , 


0.60 
.50 
.50 
.60 
.50 
.40 
.40 
.40 
.30 
.30 
.20 
.20 
.20 
.20 
.20 
.20 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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Rating  table  for  Pine  Creek  near  Pinedaley  Wyo.,  from  April  £5  to  December  SI,  J 904. 


Gage 
height. 

Discbarge. 

Gage 
height. 

! 
Discharge. 

Gage 
1    height. 

Discharge. 

Gage 
height. 

Discharge. 

Feci. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.00 

24 

1.00 

195 

2.00 

530 

2.90 

925 

.10 

30 

1.10 

223 

2.10 

570 

3.00 

975 

.20 

39    ; 

1.20 

253 

2.20 

610 

3.10 

1,025 

.30 

51 

1.30 

284 

2.30 

650 

3.20 

1,075 

.40 

65 

1.40 

316 

2.40 

695 

3.30 

1,125 

.60 

81 

1.50 

348 

2.50 

740 

1     3.40 

1,175 

.60 

99 

1.60 

381     ' 

2.60 

785 

3.50 

1,230 

.70 

119 

1.70 

415 

2.70 

830 

3.60 

1,285     ; 

.80 

142 

1.80 

450 

2.80 

875 

3.70 

1,340 

.90 

168 

1.90 

490 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
six  discharge  measurements  made  during  1904.  It  is  fairly  well  define<i  between  gafje 
heights,  1.20  feet  and  3.10  feet.    The  table  has  been  extended  beyond  these  limiUi. 

Estimated  monthly  discharge  of  Pine  Creek  near  Pinedale,  Wyo.,  for  1904,    ' 


Month. 


May 

June 

July 

August 

September. 
October  ... 


The  period 


Discharge  in  second-feet. 


Maximum. 


610 
1,340 
975 
450 
168 
99 


Minimum. 


99 

530 

490 

168 

99 

24 


Mean. 


'     Total  in 
acre-feeU 


240 
908 
663 
239 
123 
42.4 


14, 760 

54,  o:» 

40,770 

14,700 

7,319 

2,607 


134, 200 


POLE  CREEK   AT  FAYETTE,    WYO. 

This  station  was  established  April  22,  1904,  by  A.  J.  Parshall.  It 
is  located  about  300  yards  west  of  the  post-ofBce  at  Fayette,  Wyo.. 
and  is  reached  by  stage  from  Opal,  a  station  on  the  Oregon  Shortline 
Railroad,  about  125  miles  distant,  or  by  a  private  conveyance  from 
Greenriver,  a  station  on  th^  Union  Pacific  Railroad,  about  equally  dis 
tant.  The  gage  is  a  vertical  9-inch  timber,  hewn  and  planed  smooth, 
graduated  to  feet  and  tenths,  set  in  the  cobblestone  bed  of  the  stream 
and  firmly  braced  to  the  left  bank.  It  is  read  once  each  day  by  G.  N. 
Stadin,     Discharge  measurements  are  made  by  wf^^ing  at  low  and 
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ordinary  stages,  and  by  means  of  a  boat  at  high  stages  of  discharge. 
The  measuring  section  is  chosen  according  to  the  height  of  the  water, 
there  being  no  bridges  over  the  stream.  The  channel  is  straight  for 
about  50  feet  above  and  150  feet  below  the  station,  and  the  current 
is  swift.  The  bed  of  the  channel  is  very  winding,  there  being  no 
point  along  the  stream  where  a  straight  channel  can  be  selected. 
The  right  bank  is  low,  covered  with  brush,  and  liable  to  overflow. 
The  slope  of  the  river  bed  is  toward  the  left  bank,  which  is  high, 
clean,  and  does  not  overflow.  There  is  but  one  channel  at  low  water, 
and  one  main  channel  with  a  small  slough  on  either  side  at  high  water. 
That  on  the  right  side  carried  no  water  at  any  time  during  1904. 
Bench  mark  No.  1  is  the  top  of  a  3-inch  stake  driven  firmly  into  the 
ground  about  10  feet  from  the  gage,  and  marked  with  a  copper  num- 
ber "0."  Its  elevation  is  4.47  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  top  of  a  similar  stake,  about  10  feet  from  the  gage, 
and  marked  with  a  copper  number  ''7."  Its  elevation  is  5.02  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  G.  Parshall,  resident  hydrogmpher. 

Discharge  measurements  of  Pole  Creek  at  Fayette j  Wyo. ,  in  1904- 


Date. 


April  24.. 
May  31..-. 
June  27  a.. 
July  23..., 
Augast  15.. 
Do... 
October  27. 


Hydrographer. 


A.  J.  Parehall 

do 

do 

G.  N.  Stadin., 
A.  J.  Parshall 

do 

G.  N.  Stadin. 


width. 


Feet. 


42 
78 
80 
76 
42 
40 
25 


Area  of 
sectioD. 


Sq./eet. 

46 

168 

169 

100 

54 

48 

26 


Mean 
velocity. 

Gage 
height. 

Ft.per»ee. 

Feet. 

1.57 

1.55 

3.72 

2.90 

3.61 

2.90 

2.05 

2.20 

2.17 

1.80 

1.93 

1.70 

.62 

1.10 

Dis- 
cbarge. 


Sec.-feet. 

72 

625 

610 

205 

117 

93 

16 


a  Measurement  from  wagon. 
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Mean  daily  gage  height^  in  feet,  of  Pole  Creek  at  Fayette,  Wyo.,  for  1904- 


Day. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
90. 
31. 


May. 

1.50 
1.80 
1.90 
1.90 
1.90 
2.00 
2.10 
2.10 
2.00 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.1U 
2.10 
2.20 
2.25 
2.40 
2.80 
2.90 
3.00 
8.50 
3.50 
3.50 
3.60 
3.20 
3.00 
8.00 
3.00 


June. 


2.90 
2.90 
2.90 
2.80 
2.70 
2.70 
2.80 
2.80 
2.90 
3.00 
3.10 
3.10 
3.10 
3.20 
3.30 
3.80 
3.30 
3.30 
3.50 
3.50 
3.30 


3.30 

3.30 

3.40 

3.30 

3.20 

3.00 

2.90 

2.80 

2.80 

July. 

2.80 
2.90 
2.90 
2.90 
2.80 
2.80 
2.90 
2.90 
2.80 
2.80 
2.70 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
2.30 
2.20 
2.20 
2.20 
2.30 
2.30 
2.30 
2.80 
2.80 
2.30 
2.30 
2.20 


2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.00 
1.90 
1.90 
1.80 
1.80 
1.80 
1.75 
1.75 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.65 
1.65 
1.60 
1.60 
1.60 
l.SO 
1.55 
1.50 
1.50 
1.50 


Sept,   I    Oct. 


1.50 
1.45 
1.45 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.40 
1.40 
1.35 
1.35 
1.35 
IT  30 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 


Rating  table  for  Pole  Creek  at  Fayette,  Wyo.,from  April  £i  to  December  SI,  1904- 


Gage 
height. 

Discharge. 

1 

Gage 
height. 

Feet. 

Discharge. 



Second/eet. 

Gage 
height. 

I 

Feet. 

Second-feet. 

Feet. 

5 

1.10 

16     1 

1.80 

113 

2.50 

1.20. 

27    ; 

1.90 

133 

2.60 

1.30 

.     39 

2.00 

154 

2.70 

1.40 

51 

2.10 

177 

2.80 

1.50 

64 

2.20 

205 

2.90    . 

1.60 

79 

2.30 

239 

3.00 

1.70 

1 

95 

2.40 

279 

3.10 

Discharge. 


Second-feet. 
325 
380 
445 
525 
615 
715 
815 


heSft.   ■  Di^chai^e. 


Feet.  Second-feet. 

3.20  j           915 

3.30  1,015 

3.40  1,115 

3.50  1,215 


.15 
.15 
.15 
.Vt 
.iJi 
.15 
.1> 
,15 

a) 

JO 
\X 
,15 
15 
]'> 
15 
15 
JS 

:5 

15 
15 
15 
15 
15 
15 
15 
10 
iO 
10 
10 
10 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
7  discharge  nu'asurements  made  during  1904.  It  is  well  defined  between  gajfe 
heights  1.10  feet  and  2.90  feet.  The  tabl^  has  been  extended  above  gage  height  2.^ 
feet. 
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EsHmated  mmUhly  discharge  of  Pole  Oreek  at  Fayeiie,  Wyo,,  for  1904. 


Discharge  in  second-feet. 


Month. 


May 

June 

July 

August 

September, 
October  ... 


• 

Maximum. 

Minimum. 

Mean. 

1,215 

64 

418 

1,215 

445 

799 

615 

205 

371 

205 

64 

116 

64 

22 

48.8 

27 

16 

21.5 

• 

1 

Total  in 
acre-feet. 


25,700 

47,640 

22,810 

7,133 

2,904 

1,322 


Theperiod ,.' ' 107,400 


FALL   CREEK   NEAR  FAYETTE,  WTO. 

This  station  was  established  April  22,  1904,  by  A.  J.  Parshlill.  It 
is  located  about  li  miles  southeast  of  Fayette,  Wyo.,  and  is  reached 
by  stage  from  Opal,  a  station  on  the  Oregon  Short  Line  Railroad, 
about  125  miles  distant,  or  by  private  conveyance  from  Greenriver,  a 
station  on  the  Union  Pacific  Railroad,  about  equally  distant.  The 
gage  is  a  vertical  6-inch  timber,  hewn  and  planed  smooth  on  one  side, 
graduated  to  feet  and  tenths,  set  into  the  bed  of  the  stream,  and  firmly 
bm<!ed  to  the  left  bank.  It  is  read  once  each  day  by  G.  N.  Stadin. 
Measurements  are  made  at  low  and  ordinary  stages  by  wading,  and 
at  high  water  by  means  of  a  boat,  the  measuring  section  being  chosen 
according  to  the  height  of  the  water.  The  initial  point  for  soundings 
at  the  gage  is  the  left  bank.  The  channel  is  straight  for  about  40  feet 
above  and  50  feet  below  the  station.  The  current  is  sluggish  above 
and  swift  below  the  section.  Both  banks  are  high  and  not  liable  to 
overflow.  The  bed  of  the  stream  is  composed  of  clean  gravel  and 
.sand,  that  portion  near  the  right  bank  being  covered  only  during  high 
water.  There  is  but  one  channel  at  all  stages.  The  conditions  are 
favorable  for  accuracy.  The  bench  mark  is  a  cross  on  the  highest 
point  of  a  stone  about  1  foot  in  diameter,  planted  firmly  in  the  ground 
10  feet  from  the  gage  and  surrounded  by  smaller  stones.  Its  elevation 
is  4.63  feet  above  the  zero  of  the  gage.  . 

The  observations  at  this  station  during  1904  have  been  made  uncer 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 

iKR  133—05 5 
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Discharge  mecuuremenU  of  Fall  Creek  near  Fayette^  Wyo,^  in  1904. 


Date. 


April  24 . . 
May  30... 
June  27  . . 
July  24... 
August  15 


Hydrographer. 


A.  J.  Parshall 

,,...do  

do 

do 

do 


Width. 


Fed. 


18 
46 
42 
35 
34 


Area  of 
section. 


Sq./eet, 
22 
73 
59 
35 
27 


Mean 
velocity. 


Itper$ec 
1.14 
3.67 
3.22 
2.00 
.88 


Gage 
height. 


Dis> 

chaii^ 


Fed. 

S0C->al 

1.50 

^ 

2.50 

263 

2.30 

190 

1.80 

70 

1.60 

24 

Mean  daily  gage  height^  in  feet,  of  Fall  Creek  near  Fayette,  Wyo.,  for  1904- 


Day. 

May. 

June. 

July. 

Aug. 

1 
Sept. 

Oct 

1 

1.50 
1.60 
1.60 
1.65 
1.65 
1.80 
2.00 
2.00 
2.00 
2.00 
2.10 
2.00 
2.00 
2.00 
2.00 
2.16 
2.20 
2.20 
2.20 
2.30 
2.40 
2.50 
2.70 
2.90 
2.90 
3.00 
3.00 
2.50 
2.60 
2.50 
2.60 

2.60 
2.60 
2.50 
2.60 
2.40 
2.30 
2.30 
2.40 
2.50 
2.60 
2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
2.90 
2.90 
8.00 
3.00 
3.00 
2.70 
2.70 
2.80 
2.60 
2.40 
2.30 
2.20 
2.10 
2.10 



2.10 
2.20 
2.20 
2.20 
2.20 
2.25 
2.20 
2.20 
2.20 
2.20 
2.00 
1.90 
1.90 
1.90 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.60 
1.60 
1.60 
1.50 
1.60 
1.50 
1.50 
1.60 
1.50 
1.60 
1.40 
1.45 
1.45 
1.45 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.40 

1.85 

1.90 

1.90 

1.90 

1.30 

1.90 

1.90 

1.30 

1.90 

1.25 

1.25  ' 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

L25 

2 

1.2S 

8 

1.25 

4 

LS 

6 

1.3 

6 

1.25 

7 

1.25 

8 

LS 

9 

L25 

10 

:  2S 

11 

1  3S 

12 

L35 

13 

1.25 

14 

L25 

15 

1.25 

16 

1.35 

17 

1.-3 

18 

l.iT 

19 

Li" 

20 

1.2? 

21 

l.:5 

22 

L'3 

23 

1.25 

24 

1.25 

25 

1.25 

26 

1.25 

1.25 

28 

1  25 

;-2S 

30 

l.:5 

1  -s- 
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Rating  table  for  Fall  Creek  near  FhyetUt  Wyo,t  from  April  g4  to  December  31  ^  1904' 


Gage 
height. 


Fed. 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 


Diachaige. 

Oage 
height. 

OlBcharge. 

Gage 
height 

Discharge. 

Gage 
height 

Discharge. 

SecondrfeeL 

Feet, 

Seeond-feeL 

FeeL 

Seeond'/eel. 

Fset. 

Second-feet. 

7 

1.60 

36 

1.95 

101 

2.60 

263 

9 

1.65 

43 

2.00 

113 

2.60 

300 

12 

1.70 

61 

2.10 

138 

2.70 

340 

16 

1.75 

60 

2.20 

166 

2.80 

386 

20 

1.80 

70 

2.30 

195 

2.90 

430 

25 

1.85 

80 

2.40 

228 

3.00 

480 

30 

1.90 

90 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
5  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heights 
1.50  feet  and  2.50  feet    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Fhll  Creek  near  Fayettey  Wyo.j  for  1904' 


Month. 


Discharge  in  second-feet. 


Maxlmnm. 


May 

June 

July 

August 

September. 
October  ... 


The  period 


Minimum. 


480 

25 

480 

138 

180 

61 

70 

16 

16 

7 

7 

7 

Mean. 


189 

302 

99.3 

31.0 

8.0 

7.0 


Total  in 
acre-feet 


11,620 

17, 970 

6,106 

1,906 

476 

430 


38, 510 


BOULDER  CREEK   NEAR  NEWFORK,  WYO. 

This  station  was  established  April  23,  1904,  by  A.  J.  Parshall.  It 
is  located  at  the  Coolidge  ranch,  about  3^  miles  northeast  of  New- 
fork,  Wyo.,  and  is  reached  by  private  conveyance  from  Greenriver, 
a  station  on  the  Union  Pacific  Railroad,  about  120  miles  distant,  or 
hy  stage  from  Opal,  a  station  on  the  Oregon  Short  Line  Railroad, 
about  equally  distant.  The  gage  is  a  vertical  10-inch  timber,  hewn 
and  planed  smooth  on  one  side,  graduated  to  feet  and  tenths,  firmly 
set  in  the  bed  of  the  stream,  and  braced  to  a  tree  and  stump  on  the  left 
hank.  It  is  read  twice  each  day  by  T.  J.  Coolidge.  Discharge  meas- 
urements are  made  by  wading  at  ordinary  and  by  means  of  a  boat  at 
high  stages,  the  location  of  the  measuring  section  depending  upon 
the  height  of  the  water.  The  channel  is  straight  for  about  300  feet 
above  and  below  the  station  and  the  current  is  swift.  The  right  bank 
IS  low,  covered  with  brush  and  spruce  trees  a  few  feet  back  from  the 
bank,  and  the  left  bank  is  high.  Neither  bank  is  liable  to  overflow. 
The  bed  of  the  stream  is  composed  of  rock  and  clean  gravel  and  is 


68 


STREAM   MEASUREMENTS   IN    1904,  PART   X. 


[so.  i:» 


permanent.  There  is  bat  one  channel  at  all  stages.  The  bench  mark 
is  a  spike  driven  into  a  stump  3  feet  from  the  gage.  Its  elevation  i> 
4.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 

Discharge  measurements  of  Boulder  Greek  near  Newforkj  Wyo.j  in  1904. 


Date. 


April  23 

May  31« 

June  26  & 

July  6 

July  18 

August  14 

August  20 do 

October  28 G.  N.  Stadin 


Hydrographer. 


A.  J.  Parshall 

....do 

....do 

G.  N.  Stadin . . 

....do 

A.  J.  Parshall 


width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.feet. 

Ff.  per  sec 

64 

68 

1.12 

90 

222 

4.68 

80 

320 

4.17 

88 

231 

4.09 

90 

191 

2.46 

60 

107 

1.42 

63 

107 

1.22 

40 

42 

.46 

Gage 
height. 


Fed, 
0.65 
3.30 
3.30 
3.00 
2.10 
1.00 
.90 
.30 


If) 

1,0:> 

l,.'Si 

940 

470 

131 

19 


a  Measurement  made  from  wagon. 
b  Measurement  made  from  boat. 

Mean  daily  gaxje  height^  in  feet ,  of  Boulder  Creek  near  Newfork,  Wyo.,  for  1904- 


Day. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


May. 

June. 
3.50 

0.90 

.90 

3.50 

.90 

3.30 

1.00 

2.85 

1.00 

2.65 

1.00 

2.68 

1.00 

3.15 

1.00 

3.68 

1.00 

3.60 

1.00 

3.68 

1.00 

3.92 

1.00 

3.88 

1.10 

3.82 

1.18 

8.92 

1.28 

4.28 

1.42 

4.35 

1.58 

4.32 

1.75 

4.25 

2.10 

4.20 

2.55 

4.80 

2.80 

4.40 

2.52 

4.40 

3.05 

4.35 

3.60 

4.05 

3.95 

3.68 

3.70 

3.20 

3.20 

2.98 

2.90 

2.98 

2.90 

3.15 

3.15 

3.35 

3.30 

July.      Aug.    ■  Sept. 


Ck-t 


8.40 
3.30 
2.95 
2.80 
2.90 
3.00 
2.85 
2.68 
2.70 
2.62 
2.60 
2.60 
2.60 
2.55 
2.35 
2.20 
2.15 
2.02 
1.90 
1.85 
1.88 
1.90 
1.90 
1.95 
2.08 
2.00 
1.&5 
1.75 
1.65 
1.60 
1.58 


1.48 

1.35 

1.30 

1.28 

1.20 

1.12 

1.10 

1.06 

1.05 

1.02 

1.00 

1.0O 

1.00 

.95 

.95 

.95 

.95 

.90 

.90 

.80 

.80 

.80 

.80 

.78 

.75 

.70 

.70 

.70 

.70 

.70 


0.70 
.70 
.70 
.70 
.68 
.65 
.62 
.60 
.60 
.56 
.50 
.Hi 
.50 
.50 
.50 
.45 
.45 
.42  I 
.40 
.40 
.40 
.40 
.40 
.40, 
.35  i 
.35  [ 
.35 
.35 
.35 
.35 


f.  r.-i 


.  i 

.3.- 

.3- 

.»■ 

.V 

Ji- 

.1 

.  i 

1 

t 

1 


.70 
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Rating  table  for  Boulder  Oreek  near  Newfork^  Wyo.,  fro7n  April  23  to  Decemlter  Slj  1904. 


Gaee 
height. 

1 

Discharge. 
Second-feet, 

Gage 
height. 

Discharge. 
Sciond-feet. 

Gage 
height. 

Discharge.  , 
Secondr/eet. 

Gage 
height 

FeH, 

Discharge. 

IM. 

Feet. 

'      Feet. 

Second-fett. 

0.30 

19    : 

0.95 

137 

,     2.10 

470 

3.30 

1,260 

.35 

27 

1.00 

148 

2.20 

515 

3.40 

1,355 

.40 

35 

1.10 

171 

2.30 

560 

3.50 

1,450 

.45 

43 

i     1.20 

195 

2.40 

610 

3.60 

1,550 

.50 

51 

,     1.30 

219 

2.50 

665 

1 

3.70 

1,650 

.55 

59 

1.40 

244 

2.60 

725 

3.80 

1,755 

.60 

67 

1.50 

271 

2.70 

790 

3.90 

1,860 

.65 

76 

1.60 

300 

2.80 

860 

4.00 

1,970 

.70 

85 

1.70 

330 

2.90 

930 

4.10 

2,080 

.75 

95 

1.80 

360 

3.00 

1,005 

4.20 

2,190 

.80 

105 

1     1.90 

395 

3.10 

1,085 

4.30 

2,305 

.85 

115 

2.00 

430 

3.20 

1,170 

4.40 

2.420 

.90 

126 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baseil  upon 
eight  discharge  measurements  made  during  1904.  It  is  well  defined  l)etween  gage 
heights  0.30  foot  and  3.00  feet.  The  table  has  been  extended  above  3.30  feet  gage 
height. 

EfAimated  monthly  discharge  of  Boulder  Creek  near  Neirfork^  Wyo.,  for  1904. 


Month. 


Discharge  in  second-feet 


May 

June 

Julv 

August 

September. 
October  ... 


Maximum.     Minimum. 


The  period. 


1,915 

126 

2,420 

758 

1,355 

294 

266 

85 

85 

27 

27 

19 

Total  in 
acre-feet. 


34,620 

99,310 

38, 430 

8,547 

2,999 

1,230 

185,100 


80 
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EstinuUed  rnorUhly  discharge  of  Elk  River  near  Trulls  Colo.,  for  J 904. 


Month. 


May  2-31 . . 

June 

July 

August 

September. 
October  ... 


The  period. 


Discharge  in  second-f(iet. 


Maximum. 


Minimum.         Mean. 


3, 485 

2,430 

1,129 

294 

213 

184 


1,502 

1,206 

260 

97 

80 

97 


2,185 

1,749 

539 

185 

no 


137  ' 


Total  ir 
acn?-ft*-'_ 


130.'>-' 
im.  !«' 
3:1 14* 
11. :n 
6.-VL' 

8, 4lM 


293,  «*» 


WILLIAMS   RIVER   AT   HAMILTON,    COLO. 

This  station  was  established  April  29,  1904,  by  Oro  AIcDermith.  It 
is  located  at  the  highway  bridge  at  Hamilton,  on  the  stage  road  from 
Meeker  to  Craig,  Colo.,  and  about  17  miles  from  the  latter  place.  The 
gage  is  a  2  by  4  inch  by  14  foot  timber  driven  v^ertically  into  the  bot- 
tom of  the  river  with  the  upper  end  fastened  to  the  lower  side  of  the 
bridge.  It  is  read  morning  and  evening  by  Mrs.  Thomas  Hamilton. 
Discharge  measurements  are  made  from  the  lower  side  of  the  singli- 
span  bridge  to  which  the  gage  is  attached.  The  initial  point  for  sound- 
ings is  the  vertical  log  abutment  at  the  left  end  of  the  bridge  on  th»' 
downstream  side.  The  channel  is  straight  for  about  150  feet  alxm* 
and  for  100  feet  below  the  station.  The  current  is  swift.  The  right 
bank  is  high,  rocky,  clean,  and  is  not  subject  to  overflow.  The  left 
bank  is  low  and  wooded,  and  does  not  overflow  except  during  extrenif 
high  water.  The  bed  of  the  stream  is  composed  of  rocks  and  gravel, 
and  is  permanent.  There  is  but  one  channel  at  all  stages.  A  reef  <»f 
rocks  extends  into  the  stream  for  about  10  feet  on  the  right  bank  ja-t 
above  the  station.  Bench  mark  No.  1  is  a  nail  driven  into  the  top  lo<r 
at  the  northeast  corner  of  the  left  abutment  of  the  bridge.  Its  eleva- 
tion is  12.22  feet  above  the  zero  of  the  gage.  Bench  mark  No.  rf  i** 
the  head  of  a  nail  driven  into  a  root  on  the  west  side  of  a  small  cotton- 
wood  tree  about  25  feet  from  the  left  end  of  the  bridge  and  just  ea>i 
of  the  road.  Its  elevation  is  10.08  feet  above  the  zero  of  the  gatr»\ 
Bench  mark  No.  3  is  a  nail  driven  into  the  southeast  corner  of  ttin 
foundation  of  the  blacksmith  shop  about  25  feet  from  the  left  end  vi 
the  bridge.  Its  elevation  is  10.08  feet  above  the  zero  of  the  gajre. 
Bench  mark  No.  4  is  a  United  States  Geological  Survey  standard  in)n 
bench  mark  at  the  southeast  corner  of  the  wagon  bridge  at  Hamilton. 
Its  elevation  is  10.77  feet  above  the  zero  of  the  gage. 
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Mean  daUy  gage  heigJU,  infeetf  of  Yampa  River  at  Steamboat  Springs^  Colo.f  for  1904* 


Day. 

May. 

June. 

July. 

Aug. 

8.80 
3.30 
3.80 
3.30 
3.32 
3.80 
8.80 
8.80 
8.80 
8.80 
8.40 
8.66 
8.82 
8.80 
8.82 
8.30 
3.30 
3.82 
3.30 
8.48 
8.40 
3.40 
8.42 
8.45 
8.45 
3.62 
3.60 
3.66 
8.48 
8.42 
3.40 

Sept. 

Oct. 

1 

6.60 
6.42 
6.66 
6.16 
6.06 
6.96 
6.06 
6.98 
6.85 
6.96 
6.86 
5.98 
5.75 
6.96 
6.06 
5.95 
6.90 
5.92 
6.86 
6.00 
6.70 
5.75 
5.66 
5.42 
5.45 
6.16 
4.98 
4.86 
4.82 
6.20 

4.90 
4.65 
4.85 
4.80 
4.28 
4.80 
4.10 
4.02 
8.86 
8.68 
3.66 
8.60 
8.66 
8.42 
8.38 
8.80 
3.30 
8.30 
3.82 
8.30 
3.42 
8.86 
8.28 
8.42 
3.28 
8.30 
3.32 
3.30 
8.80 
8.30 
8.42 

3.40 
3.46 
8.42 
3.40 
8.38 
8.32 
8.30 
8.80 
8.80 
3.30 
3.30 
8.80 
8.80 
3.30 
3.80 
8.80 
8.30 
3.30 
8.30 
8.30 
8.80 
8.82 
8.80 
8.80 
3.82 
3.46 
3.38 
3.36 
3.30 
8.80 

3.30 

2 

3.28 

3 

6.26 
6.18 
6.86 
6.16 
6.66 
6.26 
6.10 
6.12 
6.80 
6.36 
6.66 
6.90 
6.20 
6.96 
6.02 
6.12 
6.46 
6.76 
6.70 
6.80 
6.76 
7.15 
7.40 
.     7.18 
I    7.06 
^    6.80 
^     7.06 
6.90 
6.75 

3.80 

4 

3.80 

5 

8.32 

6 

7 

3.30 
8.82 

8 

8.48 

9 

3.60 

lO 

3.80 

3.88 

12 

8.40 

8.40 

14 

8.40 

16 

3.88 

16 

8.40 

3.42 

18 

8.38 

8.42 

20 

3.46 

8.46 

22 

3.40 

23 ,. 

8.40 

24 

8.40 
8.40 

26 .m'i 

^ Vd 

8.38 
8.40 
8.88 
8.40 

30  

8.42 

81 

3.40 

Ratmg  table  for  Yampa  River  at  Steamboat  Springs^  Colo, ,  from  May  S  to  December  Sly  1904' 


Oage 
teight. 


hei^ 


Feet 
3.20 
3.25 
3.30 
3.35 
3.40 
3.45 
3.50 
3.55 
3.00 
3.70 
3.80 


DiachATge. 

Gage  . 
height. 

Second-feet. 

Feet. 

130 

3.90 

137 

4.00 

146 

4.10 

157 

4.20 

170 

4.30 

185 

4.40 

200 

4.50 

216 

4.60 

232 

4.70 

268 

4.80 

307 

4.90 

Dlflchaxge. 

Gage 
height. 

Seoondr/eet. 

Fset. 

350 

5.00 

395 

5.10 

440 

5.20 

485 

5.30 

530 

5.40 

580 

5.50 

630 

5.60 

685 

5.70 

745 

5.80 

805 

5.90 

870 

6.00 

1 

DIachaige. 

Gage 
height. 

Second-feet. 

Feet. 

935 

6.10 

1,000 

6.20 

1,070 

6.30 

1,145 

6.40 

1,220 

6.50 

1,300 

6.60 

1,380 

6.80 

1,465 

7.00 

1,550 

7.20 

1,640    ! 

7.40 

1,740 

1 

Discharge. 


SecondrfeeL 
1,840 
1,940 
2,045 
2,150 
2,260 
2, 370 
2,610 
2,850 
3,110 
3,400 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
7  discharge  measurements  made  daring  1904,  and  is  fairly  well  defined.  The  table 
baa  been  extended  above  6.60  feet  gage  height. 
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Estimated  monthly  discharge  of  Yampa  River  at  Steamboat  Springs,  Colo. ,  for  1904. 


May  3-31 . 

June 

July 

August 

September 
October  ... 


Month. 


The  period 


Discharge  in  second  feet. 


Maximum. 


Minimum. 


3,400 

1,000 

2,430 

818 

870 

142 

232 

146 

185 

146 

200 

142 

Mean. 


1,967 
1,575 
278 
166 
153 
166 


Total  in 
'    acr<yfe*L 


I 


llSJiii 

93, 7-.M 
17,  (^i 
10,  JIO 

9,  m 

10,2Ht 


253,4<10 


YAMPA   RIVER   NEAR  CRAIG,    COLO. 

This  station  was  established  April  30, 1904,  by  Oro  McDemiith.  It 
is  located  on  the  wagon  bridge  1  mile  south  of  Craig,  on  the  i"oad  to 
Meeker,  Colo.  The  gage  is  a  vertical  2  by  4  inch  timber  12  feet  lon^'. 
fastened  to  a  pile  of  the  old  log  abutment  at  the  left  end  of  the  bridge. 
It  is  graduated  to  feet  and  tenths,  the  numbers  being  painted  on  the  rod 
The  gage  is  read  morning  and  eveping  by  Martin  Earley.  Discharj,'** 
measurements  are  made  from  the  dd^nstream  side  of  the  three-span, 
tubular  steel  pier  bridge  to  which  tine  gage  is  attached.  The  initial 
point  for  soundings  is  the  verti(«i  wall  of  the  old  log  abutment  to 
which  the  gage  is  attached.  The  channel  is  straight  for  about  250  feet 
above  and  for  300  feet  below  the  station.  The  current  is  swift  at 
high,  and  very  sluggish  at  low  stages.  Both  banks  are  low  and  liable 
to  overflow  at  very  high  stages,  the  right  through  two  and  the  left 
through  one  culvert  in  the  road  grade.  The  bed  of  the  stream  is  com- 
posed of  gravel,  cobblestones,  and  sand  and  is  permanent.  There  is 
one  channel  at  all  stages  divided  by  the  two  piers  of  the  bridge^  with 
the  exception  of  the  overflow  at  extreme  high  water  through  the  imiI- 
verts  mentioned  above.  At  high  water  there  is  alwa3's  a  quantity  of 
driftwood  on  the  piers.  Bench  mark  No.  1  is  the  top  of  a  bolt  marked 
with  a  cross  on  the  top  of  the  tubular  steel  and  concrete  pier  which 
forms  part  of  the  left  abutment  on  the  downstream  side  of  the  bridfre. 
Its  elevation  is  14.339  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  the  top  of  a  bolt  marked  with  a  cross  on  the  top  of  the  com?- 
sponding  pier  on  the  upstream  side  of  the  bridge.  Its  elevation  i^ 
14.369  feet  above  the  zero  of  the  gage. 
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The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlidor,  district  hydrographer. 

Discharge  meagurnnenU  of  Yampa  River  near  Craig ^  Colo.,  in  1904* 


Date. 


April  30 
Mav  21 . 
June  15. 
June  23. 
July  22 . 
Jul  V  27. 


Hydrographer. 


O.  McDermith 
do 


.do 
.do 
.do 
.do 


August  21 ! do 

September2 do 


width. 


Feet. 
185 
203 
190 
180 
133 
130 
130 
133 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sf/.  feet. 

Fl.  per  aec. 

F^xL 

1,080 

3.94 

5.90 

1,358 

5.15 

7.37 

1,154 

4.64 

6.58 

923 

3.32 

5.25 

500 

.74 

2.53 

489 

.62 

2.46 

493 

.65 

2.47 

476 

.65 

2.42 

Dis- 
charge. 


Sec-feet. 

4,256 

6,995 

5,347 

3,061 

369 

304 

320 

308 


Mean  daily  gage  height^  in  feel,  of  Yainim  River  near  Craig,  Colo.,  for  1904. 


Day. 


May.      June.      Jaly.   I   Aug.      Sept. 


Oct. 


2. 


5. 


0. 


10. 
11. 
12. 
13. 
14. 
15. 


16. 


18. 
19. 
20. 
21. 
22. 
23. 


2r». 

27. 
28. 
29. 
30. 
31. 


6.15 
(5.10 
5.85 
5.65 
5.52 
5.50 
6.00 
5.75 
5.65 
5.58 
5.95 
6.05 
6.25 
6.55 
6.42 
6.35 
6.30 
6.36 
6.55 
7.05 
7.20 
7.25 
7.30 
7.55 
7.62 
7.55 
7.08 
7.10 
7.05 
7.12 
7.00 


6.66 
6.28 
6.40 
6.22 
6.65 
5.55 
5.55 
5.78 
6.38 
6.20 
6.65 
6.75 
6.80 
6.70 
6.45 
6.30 
6.08 
5.68 
5.40 
5.72 
5.62 
5.55 
5.38 
5.35 
5.  a") 
4.92 
4.78 
4.65 
4.45 
4.40 


I 


4.28 
4.18 
4.12 
4.02 
3.62 
8.72 
3.68 
3.52 
3.50 
3.40 
3.35 
3. -25 
3.10 
3.02 
2.95 
2.88 
2.82 
2.80 
2.75 
2.68 
2.45 
2,50 
2.50 
2.50 
2.45 
2.50 
2.48 
2.45 
2.45 
2. 45 
2.45 


2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.42 
2.40 
2.40 
2.40 
2.40 
2.40 
2.32 
2.30 
2.25 
2.60 
2.55 
2.45 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.40 
2.40 
2.40 
2.40 
2.38 
2.32 
2.80 
2.30 
2.25 
2.22 
2.18 
2.15 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


2.00 
2.00 
2.00 
2.00 
2.  CO 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.05 
2.30 
2.35 
2.40 
2.40 
2.40 
2.40 
2.36 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.30 
2.30 
2.30 
2.30 
2.30 
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Rating  table  for  Yampa  River  near  Craig ^  Colo.,  from  April  30  to  December  SI,  1904. 


Gage 
height. 

Discharge. 

Gage 
hel^t 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

1 
Dischaige. 

Feet. 

Second-fed. 

Feet. 

Seeond-feet. 

Feet. 

Seeond'/eet. 

Feet. 

Seoond'/eeL 

2.00 

163 

3.40 

920 

4.80 

2,470 

6.10 

4,480 

2.10 

190 

3.50 

1,010 

4.90 

2,610 

1     6.20 

4,660 

2.20 

221     i 

3.60 

1,100 

5.00 

2,760 

6.30 

4,840 

2.30 

255 

3.70 

1,200 

5.10 

2,890 

6.40 

5,020 

2.40 

291 

3.80 

1,300 

5.20 

3,030 

6.60 

5,220 

2.50 

330 

3.90 

1,400 

5.30 

3,175 

6.60 

5,420 

2.60 

375 

4.00 

1,600 

5.40 

3,325 

6.70 

5,620 

2.70 

430 

4.10 

1,610 

5.50 

3,475 

6.80 

5,820 

2.80 

490 

4.20 

1,720 

5.60 

3,630 

6.90 

6,020 

2.90 

555 

4.30 

1,840 

5.70 

3,790 

7.00 

6,220 

3.00 

625 

4.40 

1,960 

5.80 

3,955 

7.20 

6,630 

3.10 

695 

4.50 

2,080 

5.90 

4,125 

7.40 

7,070 

3.20 

765 

4.60 

2,210 

6.00 

4,300 

7.60 

7,510 

3.30 

840 

4.70 

2,340 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gaiPt 
heights  5.25  feet  and  7.40  feet.  Below  5.25  feet  the  curve  is  determined  by  4  mcai- 
urements  between  gage  heights  2.42  feet  and  2.53  feet  The  table  has  been  extended 
beyond  these  limits. 

Estimated  monthly  discharge  of  Yampa  River  near  Craig,  Colo.,  for  1904. 

[Drainage  area,  1,730  square  miles.] 


Month. 


May 

June 

July 

August 

September. 
October  ... 


The  period. 


Discharge  in  second-feet. 


Maximum. 


7,554 

5,820 

1,816 

375 

291 

291 


Minimum. 


3,475 
1,960 
310 
238 
163 
163 


Mean. 


5,281 
4,011 
731 
299 
201 
230 


Total  in 
acre-feet. 


324, 700 
238,700 
44,950 
18,380 
11,960 
14,140 


652,800 


Run-off. 


Seoond-feel 

per  square 

mile. 


3.05 
2.32 
.423 
.173 
.116 
.133 


Depth  in 
incbesL 


3.52 
2.59 

.199 

.130 

.153 
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TAMPA  RIVER  NEAR  MATBELL,    COLO. 

This  station  was  established  April  17, 1904,  by  Oro  McDermith.  It 
is  located  at  the  Thorn  burgh  bridge,  10  miles  west  of  May  bell  and  76 
miles  from  Meeker,  Colo.  A  plain  staff  gage  is  fastened  to  the  left 
downstream  edge  of  the  central  masonry  pier.  It  is  read  twice  each 
day  by  Peter  Farrell.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  two-span  highway  bridge  to  which  the  gage  is 
attached.  The  bridge  has  masonry  abutments.  The  initial  point  for 
soundings  is  the  edge  of  the  left  abutment.  The  channel  is  straight 
for  about  300  feet  above  and  600  feet  below  the  station.  The  current  is 
swift,  but  at  low  water  becomes  sluggish  above  the  station.  The  right 
bank  is  high,  rocky,  clean,  and  is  not  subject  to  overflow.  The  left  bank 
is  low,  clean,  and  everfows  during  high  water.  The  bed  of  the  stream 
is  composed  of  gravel  and  sand,  and  is  shifting.  There  is  but  one  chan- 
nel at  all  stages,  broken  by  the  middle  pier  of  the  bridge.  The  bench 
mark  is  a  United  States  Geological  Survey  standard  bronze  tablet  set 
in  the  top  stone  of  the  right  abutment  on  the  downstream  side.  Its 
elevation  is  10.79  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  dii-ection  of  M.  C.  Hinderlider,  district  hydrographer. 

DUcharge  measurements  of  Yampa  River  near  MaybeUy  Colo.,  in  1904* 


Date. 


April  17 
Jane  7 
July  17 
Angust  18 


Hydrographer. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

FM. 

Sq.feet. 

Ft.  per  tec. 

Feel. 

215 

1,066 

3.17 

3.70 

217 

1,127 

3.41 

4.15 

195 

538 

1.36 

1.40 

190 

505 

.81 

.92 

Dis- 
chaige. 


Sec-fed.. 

3,378 

3,848 

729 

410 
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Mean  daily  gage  height,  in  feel,  of  Yampa  River  near  Maybellf  Colo.,  for  1904. 


Day. 

Apr. 

May. 

June. 

5.80 
5.80 
5.25 
5.15 
5.15 
4.70 
4.25 
4.40 
4.25 
4.40 
4.05 
5.10 
5. -25 
5.20 
5.20 
5.00 
4.80 
4.65 
4.15 
4.15 
4.10 
4.10 
4.55 
4.15 
4.10 
4.10 
4.25 
3.22 
3.05 
2.95 

July. 

Aug. 

Sept. 

OcL 

Not. 

1 

4.00 
4.50 
4.65 
4.40 
4.15 
4.15 
4.50 
4.10 
3.95 
4.25 
4.25 
4.85 
4.90 
5.15 
4.75 
4.85 
5.00 
4.95 
5.10 
5.10 
5.25 
5.30 
5.56 
5.45 
5.60 
5.40 
6.05 
6.50 
5.55 
5.35 
5.55 

2.80 

2.80 

2.85 

2.80 

2.75 

2.45 

2.10 

2.00 

2.05 

1.90 

1.85 

1.95 

1.80 

1.60 

1.35 

1.35 

1.35 

1.30 

1.20 

1.05 

.95 

.90 

.75 

.70 

.90 

.85 

.80 

.70 

.80 

.65 

.75 

0.80 
.85 
.76 
.85 
.80 
.70 
.60 
.60 
.60 
.65 
.60 
.50 
.50 
.40 
.60 
.65 
.55 
.50 
.60 
.65 
.65 
.70 
.80 
.75 
.65 
.80 
.90 
.80 
.90 
.90 
.85 

0.85 
.80 
.75 
.70 
.80 
.75 
.65 
.60 
.45 
.50 
.35 
.40 
.90 
.30 
.25 
.40 
.45 
.40 
.45 
.45 
.40 
.30 
.35 
.30 
.20 
.25 
.25 
.20 
.20 
.20 

0.20 
.25 
.25 
.30 
.30 
.45 
.35 
.30 
.35 
.35 
.26 
.30 
.40 
.60 
.65 
.70 
.65 
.65 
.75 
.80 
.75 
.70 
.65 
.75 
.80 
.80 
.75 
.70 
.00 
.66 
.50 

0.50 

2 

.40 

3 

U 

4 

.3L' 

5 

.3. 

6 

7 

8 

9 

10 

11 

13 

15 

16 

17 

3.70 
3.85 
4.05 
4.50 
4.65 
5.15 
4.25 
3.85 
3.65 
3.30 
8.65 
4.20 
4.90 
3.95 

••"""**• 

19 

20 

21 

22 

23 

^ 

24 

25 

26 

27 

29 

30 

31 
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Rating  table  for  Yampa  River  near  Maybellf  Colo.,  from  April  17  to  December  31,  1904' 


Gage 

height. 

Discharge. 

Gage 
height. 

FeeL 

Discharge. 

Gage 
height. 

Discharge. 
Secondr/eet. 

Gage 
height. 

DisebAige. 

Feet. 

Sccond'/cct. 

Second-feet. 

Feet. 

Feet 

Seeond'/eeL 

0.20 

195 

1.60 

800 

2.80 

2,060 

4.00 

3,730 

.30 

220 

1.60 

870 

2.90 

2,170 

4.20 

4,050 

.40 

250 

1.70 

960 

3.00 

2,300 

4.40 

4,370 

.60 

285 

1.80 

1,030 

3.10 

2,430 

4.60 

4,690 

.60 

320 

1.90 

1,110 

3.20 

2,560 

4.80 

5,010 

.70 

360    1 

2.00 

1,200 

3.30 

2,700 

5.00 

5,330 

.80 

405 

2.10 

1,290 

3.40 

2,840 

5.20 

5,650 

.90 

450 

2.20 

1,390 

3.50 

2,980 

5.40 

5,970 

1.00 

500 

2.30 

1,490 

3.60 

3,120 

5.60 

6,290 

1.10 

550 

2.40 

1,690 

3.70 

3,270 

5.80 

6,610 

1.20 

610 

2.50 

1,700 

3.80 

3,420 

6.00 

• 

6,930 

1.30 

670 

2.60 

1,810 

3.90 

3,670 

6.50 

7,730 

1.40 

730 

2.70 

1,930 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
4  dischai^e  measurements  made  during  1904.  It  is  not  well  defined.  The  table  has 
l>een  extended  above  gage  height  4.15  and  below  gage  height  0.92  feet.  Above  gage 
height  3.90  feet  the  rating  curve  is  a  tangent,  the  difference  being  160  per  tenth. 

Estimated  manihly  discharge  of  Yampa  River  near  MaybeU,  Colo.,  for  1904' 

[Drainage  area,  3,670  square  miles.] 


Month. 


April  17-30 

May 

June 

July 

August 

September. 
October  ... 


The  period 


Discharge  in  aecond-feet. 


Maximum. 


5,570 

7,730 

6, 610 

2,110 

450 

428 

405 


Minimum. 


2,700 
3,650 
2,235 
340 
250 
196 
195 


Mean. 


3,931 
5,232 
4,559 
942 
360 
271 
301 


Total  in 
acre-feet. 


109,200 
321,  700 
271,300 
57,920 
22,140 
16,130 
18, 510 

816,900 


Run-off. 


Second-feet 

per  square 

mile. 


1.07 
1.42 
1.24 
.257 
.098 
.074 
.082 


Depth  in 
inches. 


0.560 
1.64 
1.39 
.296 
.113 
.083 
.095 
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Rating  table  for  WUliam9  River  at  HamiUon,  Colo,,  from  April  29  to  December  Sl^  J904, 


QBge 
hel^t 

Discharge. 

Oage 
height. 

Diflchatge. 

Oage 
height. 

Dlflchaige. 

Gage 
hei^t 

DlachAxge 

IM. 

Second-feei. 

Feet. 

Secondr/eeL 

Feti. 

SectyndrStet. 

FeeL 

SeeamdrfteL 

2.50 

21 

3.10 

143 

3.90 

360 

5.10 

820 

2.55 

30 

3.15 

155 

4.00 

390 

5.20 

870 

2.60 

39 

3.20 

167 

4.10 

420 

5.30     . 

920 

2.65 

49 

3.25 

179 

4.20 

450 

5.40  ; 

970 

2.70 

59 

3.30 

192 

4.30 

485 

5.50 

1,020 

2.75 

69 

3.35 

205 

4.40 

525 

5.60 

1,070 

2.80 

79 

3.40 

218 

4.50 

565 

5.70 

1,130 

2.85 

89 

3.45 

232 

4.60 

605 

5.80 

1,190 

2.90 

99 

3.50 

246 

4.70 

645 

5.90 

1,250 

2.95 

110 

3.60 

274 

4.80 

685     , 

1 

i    6.00 

1,310 

3.00 

121 

3.70 

302 

4.90 

725     ' 

6.10 

1,370 

3.05 

132 

3.80 

330 

5.00 

770 

■ 

The  above  table  is  applicable  only  for  open-channel  conditions.    It 
6  discharge  measurements  made  daring  1904.    It  is  not  well  defined, 
been  extended  above  gage  height  5.80  feet  and  below  gage  height  2.80 


18  Doaea  npofa 
The  table  lutf 
feet 


EtixmaUd  jnonthly  discharge  of  Williams  River  at  HamiUon,  Colo.,  for  1904^ 


May 

June 

July 

August 

September. 
October  . . . 


Month. 


The  period. 


Discharge  in  second-feet. 


Mazimom. 


1,370 
970 
330 
148 
148 
95 


Minimum. 


685 
345 
75 
59 
21 
39 


Mean. 


1,003 

667 

166 

87 

60 

61 


Tota!  in 
acre-feet. 

61,670 

39.690 

10,210 

5,349 

3, 570 

3,  751 

i2«,  ax) 
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MILK  CRKEK  NEAB  AXIAL,  OOLO. 

This  station  was  established  April  20, 1904,  by  Oro  McDermith.  It 
is  located  at  the  hiffhway  bridge  about  4  miles  below  Axial,  Colo. 
The  gage  is  a  vertical  plain  staff  gage,  graduated  by  feet  and  tenths 
to  10  feet,  driven  2  feet  into  the  sandy  bed  of  the  stream,  the  top 
being  nailed  to  the  bridge  timbers.  It  is  read  once  each  day  by  O.  M. 
Hoback.  Discharge  measurements  are  made  from  the  lower  side  of 
the  single-span  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  at. the  left  end  of  the  bridge  at  the  water's  edge 
on  the  downstream  side.  The  channel  is  straight  for  about  75  feet  above 
and  50  feet  below  the  station,  and  the  current  is  swift.  Both  banks  are 
high,  clean,  and  do  not  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  is  shifting.  There  is  but  one  channel  at  all  stages.  There 
is  a  sunken  log  at  the  right  bank,  which  slightly  affects  the  measure- 
ments. Bench  mark  No.  1  is  a  nail  driven  into  the  east  side  of  a  tele- 
phone pole  25  feet  south  of  the  bridge.  It  is  about  4  inches  above  the 
ground,  and  its  elevation  is  10.961  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  nail  driven  into  the  north  side  of  a  12-inch  pile 
at  the  northeast  corner  of  the  bridge.  Its  elevation  is  10.080  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3,  established  July  21, 
1904,  is  a  United  States  Geological  Survey  standard  iron  bench-mark 
post,  located  about  50  feet  southeast  of  the  gage  rod.  Its  elevation  is 
12.334  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Discharge  measurements  of  Milk  Creek  near  Axial,  Colo.,  in  1904' 


Date. 


April  20 
May  22. 
Jnne  14. 
June  24. 
July  21 . 


Hydrographer. 


O.  McDermith 

do 

do 

do 

do 


width. 


Feet. 
23 
20 
18 
17 
8 


Area  of 
section. 


Mean     j     Gage 
velocity,     height. 


Sqjeei. 

Ft.  per  tec. 

Feel. 

74 

2.35 

5,78 

60  • 

2.22 

5.27 

26 

1.69 

4.00 

16 

1.06 

3.65 

3.9 

.46 

3.23 

Dl«- 
chaige. 


See.-feet, 

174 

133 

44 

17 

1.8 
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Hating  table  for  WiUiams  Rwer  at  HamiUon,  Colo,,  from  April  29  to  December  Sl^  2904. 


Oage 
hel^t 

Discharge. 

Gage 
height. 

DiBchaige. 

Gage 
height. 

Diflchaxge. 

Gage 
height 

DisehAige 

Feet, 

Seeondr/eet. 

Feet. 

Seeondr/eet. 

Feet. 

Second-feet. 

/tet 

SeeamdrfedL 

2.50 

21 

3.10 

143 

3.90 

360 

5.10 

820 

2.65 

30 

3.15 

155 

4.00 

390 

6.20 

870 

2.60 

39 

3.20 

167 

4.10 

420 

6.30 

920 

2.65 

49 

3.25 

179 

4.20 

450 

!    5.40 

970 

2.70 

59 

3.30 

192 

4.30 

485 

5.50 

1,030 

2.75 

69 

3.36 

205 

4.40 

525 

5.60 

1,070 

2.80 

79 

3.40 

218 

4.50 

565 

5.70 

1,130 

2.86 

89 

3.45 

232 

4.60 

605 

6.80 

1,190 

2.90 

99 

3.50 

246 

4.70 

646 

6.90 

1,250 

2.95 

110 

3.60 

274 

4.80 

685 

6.00 

1,310 

3.00 

121 

3.70 

302 

4.90 

725 

6.10 

1,370 

3.05 

132 

3.80 

330 

5.00 

770 

1 

The  above  table  is  applicable  only  for  open-channel  conditionfi.    It  is 
6  discharge  measurements  made  during  1904.    It  is  not  well  defined.    The 
been  extended  above  gage  height  5.80  feet  and  below  gage  height  2.80  feet. 


npoii 
table  hu 


£Sri{ma/«(2  monthly  discharge  of  WiUiams  River  at  HamUUm,  Coto.,  for  1904- 


May 

June 

July 

August 

September, 
October  . . . 


Month. 


The  period. 


Discharge  In  second-feet. 


Maximum. 


1,370 
970 
330 
148 
148 
95 


Minimum. 


685 
345 
75 
59 
21 
39 


Mean. 


1,003 

667 

166 

87 

60 

61 


Tdtalin 
acre^feet. 

61,670 

39,690 

10, 210 

5.349 

3,670 

3, 751 

126,000 
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MILK  OBEEK  NEAB  AXIAL,  OOLO. 

This  station  was  established  April  20, 1904,  by  Oro  McDermith.  It 
is  located  at  the  highway  bridge  about  4  miles  below  Axial,  Colo. 
The  gage  is  a  vertical  plain  staff  gage,  graduated  by  feet  and  tenths 
to  10  feet,  driven  2  feet  into  the  sandy  bed  of  the  stream,  the  top 
being  nailed  to  the  bridge  timbers.  It  is  read  once  each  day  by  O.  M. 
Hoback.  Discharge  measurements  are  made  from  the  lower  side  of 
the  single-span  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  at. the  left  end  of  the  bridge  at  the  water's  edge 
on  the  downstream  side.  The  channel  is  straight  for  about  75  feet  above 
and  50  feet  below  the  station,  and  the  current  is  swift.  Both  banks  are 
high,  clean,  and  do  not  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  is  shifting.  There  is  but  one  channel  at  all  stages.  There 
is  a  sunken  log  at  the  right  bank,  which  slightly  affects  the  measure- 
ments. Bench  mark  No.  1  is  a  nail  driven  into  the  east  side  of  a  tele- 
phone pole  25  feet  south  of  the  bridge.  It  is  about  4  inches  above  the 
ground,  and  its  elevation  is  10.961  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  nail  driven  into  the  north  side  of  a  12-inch  pile 
at  the  northeast  comer  of  the  bridge.  Its  elevation  is  10.080  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3,  established  July  21, 
1904,  is  a  United  States  Geological  Survey  standard  iron  bench-mark 
post,  located  about  50  feet  southeast  of  the  gage  rod.  Its  elevation  is 
12.334  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Discharge  measurements  of  Milk  Creek  near  Axiai,  Coh.f  in  1904' 


Date. 


April  20 . 
May  22.. 
June  14.. 
June  24.. 
July  21 . . 


O.  McDermith 

do 

do 

do 

do 


Width. 

Area  of 
sectioD. 

Sq./eet. 

Mean 
velocity. 

Gaire 
height. 

Feet. 

Ft.  per  see. 

Feet. 

23 

74 

2.35 

5,78 

20 

60  * 

2.22 

5.27 

18 

26 

1.69 

4.00 

17 

16 

1.06 

3.65 

8 

3.9 

.46 

3.23 

Die- 
chai]ge. 


Sec.-/eet. 

174 

133 

44 

17 

l.B 
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{NO.      IZr' 


Rating  table  for  WUlianis  River  at  HamiUon,  Colo,,  from  April  29  to  December  31^  2904 


Owe 
hel^t. 

Dlflcharge. 

Gage 
height. 

DlBchaige. 

Gage 
height. 

Diachaxge. 

Gage 
hel^t 

Discbazge 

Jtert. 

Second-feeL 

Feet. 

Seeondrfeel. 

IM. 

Seeondr/eet. 

I^eet 

SecoMtirfeeL 

2.60 

21 

3.10 

143 

3.90 

360 

6.10 

820 

2.66 

30 

3.16 

165 

4.00 

390 

6.20 

870 

2.60 

39 

3.20 

167 

4.10 

420 

6.30 

920 

2.65 

49 

3.26 

179 

4.20 

460 

6.40 

970 

2.70 

59 

3.30 

192 

4.30 

485 

6.60 

1,020 

2.75 

69 

3.36 

206 

4.40 

526 

6.60 

1,070 

2.80 

79 

3.40 

218 

4.60 

566 

6.70 

1,130 

2.86 

89 

3.46 

232 

4.60 

605 

5.80 

1,190 

2.90 

99 

3.60 

246 

4.70 

646 

6.90 

1,250 

2.96 

110 

3.60 

274 

4.80 

686 

6.00 

1,310 

3.00 

121 

3.70 

302 

4.90 

726 

6.10 

1,370 

3.06 

132 

3.80 

330 

6.00 

770 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  bssed  upon 
6  discharge  measurements  made  during  1904.    It  is  not  well  defined.    The  table 
been  extended  above  gage  height  5.80  feet  and  below  gage  height  2.80  feet 


Egtimaled  monthly  discharge  of  Williams  River  at  Hamilton^  Colo.,  for  1904, 


May 

June 

July 

August 

September. 
October  ... 


Month. 


The  period. 


Discharge  in  second-feet. 


Maximum. 


I 
Minimum.        Mean 


1,370 

686 

970 

346 

330 

75 

148 

59 

148 

21 

96 

39 

1,003 

667 

166 

87 

60 

61 


Total  in 

61, 670 

39,69D 

10, 210 

6,349 

3.570 

3,751 

126,000 
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MILK  GREEK  NEAB  AXIAL,  OOLO. 

This  station  was  established  April  20, 1904,  by  Oro  McDermith.  It 
is  located  at  the  highway  bridge  about  4  miles  below  Axial,  Colo. 
The  gage  is  a  vertical  plain  staff  gage,  graduated  by  feet  and  tenths 
to  10  feet,  driven  2  feet  into  the  sandy  bed  of  the  stream,  the  top 
being  nailed  to  the  bridge  timbers.  It  is  read  once  each  day  by  O.  M. 
Hoback.  Discharge  measurements  are  made  from  the  lower  side  of 
the  single-span  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  at. the  left  end  of  the  bridge  at  the  water's  edge 
on  the  downstream  side.  The  channel  is  straight  for  about  75  feet  above 
and  50  feet  below  the  station,  and  the  current  is  swift.  Both  banks  are 
high,  clean,  and  do  not  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  is  shifting.  There  is  but  one  channel  at  all  stages.  There 
is  a  sunken  log  at  the  right  bank,  which  slightly  affects  the  measure- 
ments. Bench  mark  No.  1  is  a  nail  driven  into  the  east  side  of  a  tele- 
phone pole  25  feet  south  of  the  bridge.  It  is  about  4  inches  above  the 
ground,  and  its  elevation  is  10.961  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  nail  driven  into  the  north  side  of  a  12-inch  pile 
at  the  northeast  comer  of  the  bridge.  Its  elevation  is  10.080  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3,  established  July  21, 
1904,  is  a  United  States  Geological  Survey  standard  iron  bench-mark 
post,  located  about  50  feet  southeast  of  the  gage  rod.  Its  elevation  is 
12.334  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Discharge  measuremerUa  of  Milk  Creek  near  Axial,  Colo.y  in  1904' 


Date. 


April  20 
May  22. 
June  14, 
June  24. 
July  21 . 


Hydrographer. 


O.  McDermith 

do 

do 

do 

do 


width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
hel^t. 

Feet. 

Sq.feet. 

Ft.  per  9ec. 

Jfferf. 

23 

74 

2.35 

5.78 

20 

60  • 

2.22 

5.27 

18 

26 

1.69 

4.00 

17 

16 

1.06 

3.65 

8 

3.9 

.46 

3.23 

Dis- 
charge. 


Sec.-feet. 

174 

133 

44 

17 

1.8 
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[NO.  15". 


Mean  daily  gage  height^  in  feet,  of  Milk  Creek  near  Axial,  Colo.,  for  1904- 


Day. 

Apr. 

May. 

6.30 
6.00 
5.80 
5.40 
5.60 
5.60 
6.20 
5.70 
5.40 
5.70 
6.00 
6.20 
6.30 
6.30 
6.25 
6.00 
5.90 
5.70 
6.10 
6.50 

June. 

July. 

Aug. 

3.20 
8.20 
3,20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.42 
3.20 
4.65 
3.60 
3.40 
3.35 

Sept 

3.50 

3.45 

3.30 

3,25 

a.  25 

3.20 

3.20' 

3.20 

3.20 

3.20 

3.20 

3.15 

3.15 

3.15 

3.15 

a  15 

3.20 
3.30  , 
3.25 
3.25 

Oct 

1 

4.40 
4.30 
4.80 
4.70 
4.50 
4.40 
4.40 
4.35 
6.10 
4.60 
4.50 
4.50 
4.45 
4.35 
4.30 
4.00 
3.80 
4.60 
5.40 
4.00 

3.40 
3.40 
3.40 
3.35 
3.30 
3.30 
3.30 
3,30 
3.30 
3.30 
3.30 
3.25 
3.25 
3.25 
3.26 
3.20 
3.25 
3.25 
3.25 
3.25 

;i* 

2 

A.  •. 

3 

:;  i 

■ 

4 

4 

3.  "< 

5 

,1J 

6 

... . . .  f . 

1% 

7 

A 

8 

9 

SI. 

10 

XT. 

11 

Jt. 

.V*-' 

13 

••.  ■«  * 

14 

3.^' 

15 

'I  .1 

-  .1 

17 ,.. 

"'.■^^ 

18 

"   .' 

19 

::  a 

20 

5.88 

.1.3 

21 

6.45 

6.25 

3.80 

3.25 

3.35 

3.20 

r.  j'> 

22 

5.60 

5.25 

fl3.70 

3.25 

3,35 

S.80 

>  -•= 

23 

5.50 

5.20 

a3.65 

8.25 

3.35 

3.35 

."  - 

24 

5.30 

5.10 

a3.60 

3.25 

3.35 

3.40 

25 

4.90 

5.05 

a3.55 

3.25 

3.35 

3.40  . 

S.  -" 

26 

5.a5 

5.00 

3.50 

3.20 

3.30 

3.eo 

t 

27 

5.70 

4.95 

3.50 

3.20 

3.30 

3.50 

28 

6.35 

4.85 

3.50 

3.20 

3.80 

3.90 

•X.    - 

29 

6.50 

4.75 

3.45 

3.20 

3.30 

a40  , 

s  # 

30 

6.40 

4.60 

3.45 

3.25 

3.30 

3.40 

31 

4.50 

3.25 

3.08 

1 

•:   J 

a  Estimated. 
Rating  table  for  Milk  Creek  near  Axial,  Colo.,  from  April  $0  to  December  SI,  1904, 

DischaTv»-. 


Gage 
height. 

Dischazge. 

Gage 
height. 

Discharge 

■ 

Feet. 

3.15 

Second-feet. 
1 

Feet. 
3.70 

Second-feet 
.     23 

3.20 

2 

3.75 

26 

3.25 

3 

3.80 

29 

3.30 

1 

4 

3.85 

32 

3.35 

6 

3.90 

35 

3.40 

8 

3.95 

38 

3.45 

10   ; 

4.00 

41 

3.50 

12    ' 

4.10 

48 

3.55 

14 

4.20 

55 

3.60 

17 

4.30 

62 

3.65 

20 

1 

4.40 

69 

Gage 
height 

Discharge. 

Feet. 

Second-feet. 

4.50 

76    '■ 

4.60 

83 

4.70 

90 

4.80 

97 

4.90 

104 

5.00 

111 

5.10 

119    1 

5.20 

127 

5.30 

135 

1 

5.40 

143 

5.50 

151 

Gage 
height. 


5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 


.^icrond-f-** 
159 

167 

175 

183 

191 

SOil 

209 

21 S 

227 

236 


The  al)ove  table  is  applicable  only  for  open-channel  conditions.     It  is  based  np- 
dii^charge  measurements  made  during  1904,  and  is  £airly  well  defined. 
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Estimated  monthly  discharge  of  Milk  Creek  near  Axial^  Colo.f  for  1904* 


MoDth. 


April  20-30 

May 

June , 

July 

August 

September. 
October 


The  period 


Discharge  in  tseeond-feet. 

Maximum. 

Minimum. 

Mean. 
178 

236 

104 

218 

76 

157 

143 

10 

55 

8 

2 

3.6 

87 

1 

6.7 

17 

1 

4.8 

23 

2 

6.6 

1 

Total  in 
acre-feet. 


3,883 
9,654 
3,273 
221 
412 
286 
406 

18, 140 


LITTLE  SNAKE   RIVER   NEAR  MAYBELL,    COLO. 

This  station  was  established  April  18,  1904,  by  Oro  McDermith. 
It  is  located  on  the  wagon  bridge  on  the  road  to  Browns  Park,  about 
30  miles  west  of  Maybell,  Colo.,  and  about  90  miles  from  Meeker, 
Colo.  The  gage  is  a  2  by  4  inch  by  12-foot  timber,  placed  vertically 
agninst  the  rock  cliff  which  extends  into  the  river  on  the  left  side  of 
the  stream.  It  is  read  once  each  day  by  John  M.  Karr.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  single-span 
bridge.  The  initial  point  for  soundings  is  the  vertical  wall  of  the 
masonry  abutment  at  the  left  end  of  the  bridge.  The  channel  is 
sti-aight  for  about  200  feet  above  and  for  150  feet  below  the  station. 
The  current  is  sluggish  above  and  swift  below  the  station,  the  river 
breaking  into  rapids  about  100  feet  below  the  bridge.  Both  hanks 
are  high  and  rocky  and  are  not  subject  to  overflow.  The  bed  of  the 
.stream  is  composed  of  rock  covered  with  quicksand.  A  United  States 
Geological  Survey  standard  aluminum  bench-mark  tablet  is  placed  on 
the  apex  of  the  rocky  ledge  about  20  feet  northeast  of  the  left  end 
of  the  bridge.     Its  elevation  is  10.98  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Little  Snake  River  near  Mayhell,  Colo. ,  in  1904- 


Date. 


Hydrographer. 


Width. 


April  18  . . 
June  9  - . . 
July  18... 
August  19 


O.  McDermith 

do 

do 

do 


Feet. 


96 

103 

90 

49 


Area  of 
section. 


.<V/.  Jcct. 

410 

526 

74 

28 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


Ft.  j>er  ate. 
2.92 
3.40 
1.88 
1.39 


FerL 

Sec.-/eet. 

5.20 

1,198 

5.83 

1,791 

1.90 

139 

1.05 

39 
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Mean  daily  gage  height,  in  second-feetf  of  LiUle  Snake  River  near  Maybell,  Colo.,  for  1904. 


Day. 

Jane. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

Day. 

June. 

July.  ;  Aof. 

1 

4.10 
4.10 
8.80 
3.70 
3.60 
3.60 
8.50 
3.50 
3.40 
8.30 
3.30 

1.3P 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20  1 

1.20 

1.10 

1.10 

12 

5.80 
5.90 
5.90 
5.70 
5.70 
5.50 
5.50 
5.60 
'6.40 
5.40 
6.10 

8.20 
3.10 
3.00 
3.00 
a2.50 
a2. 40 
1.90 
1.80 
1.80 
1.70 
1.70 

2.00 
1.50 
1.50 

• 

23 

4.90 
4.80 
4.70 
4.60 
4.50 
4.40 
4.30 
4.20 

1.60  

2 

13 

24 

1.60 
1.70 

8 

14 

25 

4 

15 

26 

2.00  ! 

5 

16 

27 

1.60  

6 

17 

28 

l.fiO  

7 

18 

29 

1.70  ' 

8 

19 

,  30 

1.70  ' 

9 

5.80 
6.40 
6.10 

20 

1 
31 

1.80  

10 

21 

» 

i 

11 

22 

a  Estimated. 


Rating  table  for  Little  Snake  River  near  Maybell,  Colo,,  from  April  IS  to  December  SI,  19(K. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Dtarharge. 

Feet. 

Seecnd'feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Seeond-fetL 

1.10 

43 

2.50 

240 

3.90 

635 

5.20 

1,280 

1.20 

53 

2.60 

261 

4.00 

675 

5,30 

1,340 

1.30 

63 

2.70 

283 

4.10 

715 

i    5.40 

1,410 

1.40 

74 

2.80 

306 

4.20 

760 

5.50 

1,480 

1.50 

86 

2.90 

330 

4.30 

805 

5.60 

1,550 

1.60 

99 

3.00 

355 

4.40 

850 

5.70 

1,620 

1.70 

112 

1 

3.10 

380 

4.50 

900 

1 

5.80 

1,690 

1.80 

125 

3.20 

405 

1    4.60 

950 

5.90 

1,760 

1.90 

139    ' 

3.30 

435 

4.70 

1,000 

6.00 

1,830 

2.00 

153 

3.40 

465 

4.80 

1,050 

6.10 

1,900 

2.10 

168 

3.50 

495 

4.90 

1,100 

6.20 

1,980 

2.20 

184 

3.60 

530 

5.00 

1,160 

6.30 

2,0«0 

2.30 

201     ; 

3.70 

565 

5.10 

1,220 

6.40 

2,140 

2.40 

220    . 

1 

3.80 

600 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  in  based  ujcti 
4  discharge  measurements  made  during  1904.     It  is  not  well  defined. 

Estimated  monthly  discharge  of  LUile  Snake  River  near  Maybdl,  Colo.,  for  1904- 


Month. 


June  9-30  .. 

July 

August  1-14 


Discharge  in  second-feet. 

Tou:  ia 

Maximum. 

Minimum. 

Mean. 

acre-f«i. 

2,140 
715 
153 

760 
63 
43 

1,370 
306 
61.1 

59.  7n' 

18.>"'' 

l.TT 
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ASHLEY  CREEK  NEAR  VERNAL,   UTAH. 

This  stream  drains  an  area  directly  east  of  the  Uinta  basin.  The 
station  was  established  March  15,  1900,  by  C.  T.  Prall.  The  river 
enxerges  from  its  canyon  about  7i  miles  north  of  Vernal,  Utah.  The 
station  is  located  near  this  point,  at  the  highway  bridge  leading  by  the 
farm  of  the  gage  reader.  The  station  is  1  mile  below  the  mouth  of 
Dry  Fork  and  is  above  the  series  of  canals  by  which  Vernal  Valley 
.  is  irrigated.  The  gage  is  a  vertical  1  by  6  inch  board,  10  feet  long, 
fastened  to  overhanging  trees  on  the  right  bank  just  above  the  bridge. 
It  is  read  twice  each  day  by  E!.  Marett.  Discharge  measurements  are 
made  at  high  water  from  the  bridge  and  at  ordinary  stages  by  wading. 
The  initial  point  for  soundings  is  on  the  right  bank.  The  channel  is 
straight  for  200  feet  above  and  below  the  station.  The  current  is 
swift.  The  right  bank  is  high,  not  liable  to  overflow,  and  covered 
with  trees.  The  left  bank  is  low,  covered  with  underbrush,  and  is 
subject  to  overflow  at  flood  stages,  at  which  time  there  are  two  or 
three  channels.  The  bed  of  the  stream  is  rough  and  rocky,  and  is  not 
subject  to  change.  The  bench  mark  is  a  large  nail,  about  which  are 
driven  three  smaller  nails,  in  a  stump  50  feet  west  of  the  bridge.  Its 
elevation  is  7.21  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 

DUcfiarge  measurements  of  Ashley  Creek  near  Vernal^  Utah,  190S-1904. 


Date. 


1903. 

JnneS 

August  24  . . . 
September  23 
November  9  . 


1904. 
Jannary  24  . . 
March  30 «>... 

April  27 

April  29 

April  29 

May  24 

May  24 

Augufit6^  ... 

August  6^ 

I>ecember  23. 


Hydrognpher. 


H.  S.  Reed 

do  .... 

do  ... 

do.... 


Width. 


Feet. 


H.  8.  Reed 
....do  ... 
....do  ... 
....do... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 


35 
36 
3S 
37 
37 
42 
42 
36 
36 
34 


Area  of 
section. 

Mean 
velocity. 

Gage 
beight.a 

Sq./eet. 

Ft,  per  sec. 

Feel. 

316 

5.33 

4.50 

41 

2.12 

1.80 

41 

1.80 

1.75 

34 

1.53 

1.60 

37 

1.08 

1.60 

30 

1.13 

1.40 

9S 

5.20 

3.15 

69 

3.46 

2.50 

73 

3.20 

2.50 

128 

5.67 

3.65 

128 

5.43 

3.65 

35 

1.91 

1.85 

35 

1.60 

1.85 

:          23 

1.26 

1.40 

Dis- 
charge. 


Sec-feet. 

1,685 

87 

74 

52 

40 

34 

510 

239 

234 

726 

695 

67 

56 

29 


a  All  gage  heights  refer  to  new  rod  established  June  8, 1903.         b  Measurement  by  wading. 
1*9 OTK. — Discharge  measurements  for  1903  prior  to  June  8  are  published  in  1903  report. 
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1X0.153 


Mean  daily  gage  heightj  in  feet,  of  Ashley  River  near  Vernal^  Utah,  for  1904 
Day. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
1>. 

Irt. 

17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


Feb. 

Mar. 

Apr. 
1.40 

May. 

June. 

July. 

1.40 

1.30 

2.60 

2.90 

2.10 

1.40 

1.80 

1.40 

2.40 

2.95 

2.00 

1.40 

1.30 

1.40 

2.80 

3.00 

2.00 

1.40 

1.30 

1.40 

2.85 

2^5 

2.00 

1.40 

1.30 

1.40 

2.50 

2.90 

2.00 

1.40 

1.30 

1.40 

2.65 

8.00 

2.00 

1.40 

1.80 

1.45 

2.65 

3.10 

2.10 

1.40 

1.30 

1.60 

2.40 

3.30 

2.10 

1.40 

1.30 

1.65 

2.60 

8.10 

2.10 

1.80 

1.30 

2.25 

2.75 

3.05 

2.10 

1.55 

1.30 

2.26 

8.00 

2.95 

2.10 

1.40 

1.30 

1.90 

2.95 

2.85 

2.10 

1.40 

1.80 

1.95 

8.35 

•2.83 

2.10 

1.40 

1.3« 

2.46 

3.55 

2.80 

2.00 

1.40 

1.30 

2.75 

8.45 

2.70 

2.00 

1.40 

1.30 

2.15 

3.56 

2.70 

2.00 

1.40 

1.30 

2.40 

3.45 

2.65 

2.00 

1.40 

1.80 

3.20 

3.90 

2.60 

2.00 

1.40 

1.30 

2.80 

3.75 

2.50 

2.00 

1.40 

1.45 

2.60 

3.40 

2.60 

2.00 

1.30 

1.30 

2.35 

3.45 

2.40 

2.00 

1.30 

1.80 

2.00 

3.45 

2.40 

2.00 

1.30 

1.30 

1.90 

4.00 

2.40 

2.00 

1.80 

1.30 

2.10 

3.70 

2.80 

2.05 

1.30 

1.35 

2.86 

3.65 

2.30 

1.95 

1.30 

1.30 

3.15 

3.45 

2.30 

1.90 

1.80 

1.30 

8.20 

8.60 

2.20 

1.90 

1.30 

1.3U 

2.90 

3.25 

2.20 

1.90 

1.80 

1.65 

2.40 

8.20 

2.15 

1.90 

1.40 

2.30 

3.10 

2.10 

1.90 

1.40 

3.00 

1.90 

1.90 
1.90 
1.90 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.95 
2.00 
2.00 
2.00 
2.00 
2.05 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
2.40 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 


1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
l.SO 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
l.SO 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


Nov.     iNr. 


1.80 
l.SO 
l.Si) 
1.80 
l.M 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1-70 
1.6D 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 


1   - 

1.'. 
1.'. 

1.:. 

1  i 


l.i' 

:  •<■ 

i .  •'»' 

]  V 

1  * 

1  f 

I  « 

I  "< 
1 

i.y 

1  >■ 
1.:- 
i.v 

1/. 


I  4.' 

1  * 
!.♦ 

1., 

1.4 


Rating  table  for  Ashley  Creek  near  Vernal,  Utah,  from  June  9, 1903,  to  December  SI,  ly' 


I 

Discharge.  , 

Gage 
height. 

Discharge. 

Gage 
height. 

Disc  har^ . 

Second-feet. 

Feet. 

Second-feet. 

,      Feet, 

Swond-/"^. 

150 

3.00 

433     ' 

3.80 

815 

176 

3.10 

478    1 

3.90 

»I0 

205 

3.20 

523    , 

4.00 

985 

236 

3.30 

568 

4.10 

1 ,  H>> 

270 

3.40 

613 

4.20 

1,235 

307 

3.50 

658 

4.30 

1,3K> 

347 

3.60 

705 

4.40 

l,.S3i» 

389    1 

1 

! 

3.70 

755 

4.50 

1,6S5 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  base^i  uj« 
12  discharge  measurements  made  between  the  limits  of  the  table.     It  is  well  defii 
between  gage  heights  1.30  feet  and  3.70  feet.     Above  gage  height  3.70  feet  the  curv- 
determined  by  one  measurement. 
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Estimated  monthly  disduirge  of  Ashley  Creek  near  Vemaly  Utahy  for  1903  and  1904- 

[Drainage  area,  250  square  miles.] 


Month. 


Discharge  in  .second-feet. 


1903. 

June 

Jnlv 

August 

Septemljer... 

October 

November . . . 
December  ... 


Maximum.     Minimum. 


1904. 

January 

February 

March 

April 

May 

June 

July 

August 

September . . . 

October 

November . . . 
December  ... 


The  year 


2,065 

270 

105 

105 

96 

58 

31 

31 

71 

42 

523 

985 

568 

126 

116 

205 

79 

71 

47 


985 


236 

ia5 

58 
47 
47 
38 
31 

31 
25 
25 
31 
176 
126 
87 
71 
71 
58 
38 
31 


Mean. 


25 


893 

172 
76.4 
60.2 
63.2 
45.3 
31.0 

31.0 
30.9 
26.3 

182 

511 

309 

107 
86.2 
78.8 
69.2 
53.3 
36.5 


Total  in 
acre-feet. 


127 


53, 140 
10,580 
4,698 
3,582 
3,886 
2,696 
1,906 

1,906 

1,777 

1,617 

10,830 

31,  420 

18,390 

6,579 

5,300 

4,689 

4,255 

3,172 

2,244 


Run-ofT. 


Second-feet 

per  aauare 

mile. 

Depth  in 
inches. 

3.57 

3.98 

.688 

.793 

.306 

.353 

.241 

.269 

.253 

.292 

.181 

.202 

.124 

.143 

0.124 

0.143 

.124 

.134 

.105 

.121 

.728 

.812 

2.04 

2.36 

1.24 

1.38 

.428 

.493 

.345 

.398 

.315 

.  351 

.277 

.319 

.213 

.238 

.146 

.168 

.507 

6.91 

ASHLEY   CREEK   (dRY   FORK)   NEAR  VERNAL,    UTAH. 

The  many  branches  of  Ashley  Creek  drain  an  area  of  approximately 
250  square  miles  in  northea.stern  Utah.  This  area  is  situated  entirely 
within  the  Uinta  Forest  Reserve,  in  Uinta  County,  between  the  drain- 
age areas  of  Brush  Creek,  Green  River,  and  Uinta  River.  The  streams 
receive  their  water  from  a  series  of  small  lakes  on  the  summit  and  the 
southern  slopes  of  the  Uinta  Mountains,  thus  insuring  a  never- failing 
supply.  They  finally  join  at  the  base  of  the  mountains,  and  enter 
Ashle}'^  Valley  8  miles  above  the  town  of  Vernal  in  one  stream.  The 
peculiar  feature  of  the  streams  between  the  Uinta  River  and  Green 
River  is  that  at  some  point  in  their  course  they  disappear,  except  dur- 
ing the  spring  floods,  and  that,  with  the  exception  of  Dry  Fork,  which 
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is  the  most  westerly  branch  of  Ashley  Creek,  reappear  later  in  the 
year. 

Dry  Fork  has  its  source  in  a  lake  in  the  Uinta  Mountains,  about  35 
miles  northwest  of  Vernal,  Utah.  Its  length  is  about  28  miles,  and 
for  23  miles  it  flows  in  a  canyon  varying  from  600  feet  to  one-half 
mile  in  width.  Its  general  direction  is  southeast,  and  it  has  a  fall  of 
at  least  150  feet  per  mile.  It  enters  Ashley  Creek  about  8  miles  above 
the  town  of  Vernal.  About  midway  the  stream's  length,  or  10  miles 
northwest  of  Dry  Fork  post-oflSce,  a  gaging  was  made  on  August  20, 
1901,  which  gave  a  discharge  of  96  second-feet.  About  1,200  feet 
below  this  point  occurs  a  pool,  or  sink,  lying  in  a  circular  basin  whose 
banks,  except  on  the  upstream  side,  are  from  75  to  100  feet  high. 
The  stream  enters  this  pool  through  several  inlets.  The  pool  is  appar- 
ently bottomless.  The  water  in  its  larger  end  has  a  slow  circular 
motion,  but  whether  this  is  caused  by  the  incoming  stream  or  by  suc- 
tion from  below  could  not  be. determined.  The  only  visible  outlet  is 
a  narrow,  rocky  channel  which  has  been  widened  by  blasting  in  an 
effort  to  increase  its  flow.  When  visited  in  1901  this  was  carrying 
about  10  second-feet,  all  of  which  disappeared  within  a  mile  below. 

Only  three  times  since  1879  has  the  water  reappeared  in  the  channel 
of  Dry  Fork  after  the  spring  floods  have  subsided.  One  of  these  was 
during  the  last  year. 

The  first  flow  of  1904  commenced  on  the  night  of  May  12,  when, 
approximately,  the  stream  was  carrying  100  second-feet.  It  reached 
its  maximum  height  May  22,  which  it  held  until  May  24,  when  a 
measurement  was  made  just  above  its  mouth.  It  was  then  carrying 
308  second- feet,  or  practically  42  per  cent  of  the  discharge  of  Ashley 
Creek  at  the  station  about  1  mile  below  the  junction  of  Dry  Fork  with 
the  main  stream.  The  flow  gradually  decreased  from  day  to  day  until 
July  15,  1904,  when  it  completely  subsided.  Previous  to  and  at  the 
time  of  the  maximum  discharge  of  this  branch,  it,  in  all  probability, 
was  carrying  more  than  42  per  cent  of  the  entire  discharge  at  the 
station,  for  the  season  of  high  water  during  average  years  does  not 
occur  on  this  branch  until  after  the  greater  portion  of  Ashley  Creeks 
high  water  has  passed.  As  an  approximation  of  what  this  stream  was 
carrying,  the  following  tables,  which  are  thought  to  be  a  fair  estimate 
of  its  discharge,  have  been  prepared. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 
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Mean  daily  discharge^  in  aecond-feetj  of  Ashley  Creek  (Dry  Fbrk)  near  Vernal,  Utah,  far 

1904. 


Day.    May. 


1. 
2. 
3. 
4. 
5. 
6. 
7, 
8. 
9. 
10. 

n. 


June. 

July. 

260 

80, 

254 

74 

248 

68 

242 

62  , 

236 

56 

230 

50 

224 

44 

218 

38 

212 

.     32, 

206 

26  , 

200 

20 

Day. 


12. 
IS. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


May. 

100 
117 
134 
151 
168 
185 
202 
219 
260 
300 
860 


June. 


194 
188 
.1^2 
176 
170 
164 
158 
152 
146 
140 
184 


July.  ' 

Day. 

1 
14 

1 

23 

10 

24 

May. 


6 
0 


25.. 

26. 

27. 

28. 

2». 

80. 

81. 


June.  I  July 


350 

128 

308 

122 

302 

116 

296 

110 

290 

104 

2M 

98 

278 

92 

272 

86 

266 

...... 

Etiimaled  monUily  discharge  of  Ashley  Creek  (Dry  Fhrk)  near  Vernal j  Utah,  for  1904. 


Month. 


May  12-31 

June 

July  1-15. 


Dlcharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

350 

100 

242 

260 

86 

173 

80 

0 

38 

Total  in 
acre-feet. 


9,584 

10,290 

1,150 


WHITE   RIVER   (NORTH   FORK)   NEAR  BUFORD,  COLO. 

This  station  was  established  July  28,  1903,  by  Robert  S.  Stockton. 
It  is  located  at  the  county  bridge  at  Rawson's  ranch,  below  the  mouth 
of  Marvine  Creek,  7  miles  from  Buford,  the  nearest  post-oflSce,  and 
32  miles  from  Meeker,  Colo.  The  gage  is  a  2  by  4  inch  vertical  pine 
timber,  spiked  to  the  lower  side  of  the  first  pier  from  the  south  end 
of  the  bridge.  It  reads  from  1  to  9  feet.  It  is  read  twice  each  i^y  by 
H.  N.  Rawson.  Discharge  measurements  are  made  from  the  three- 
span  highway  bridge  to  which  the  gage  is  attached.  It  has  a  total 
span  of  85  feet.  The  initial  point  for  soundings  is  the  edge  of  the 
abutment  at  the  south  end  of  the  bridge.  The  channel  is  stmight  for 
200  feet  above  and  300  feet  below  the  station,  and  the  current  is  swift. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  right  bank 
is  covered  with  trees  and  brush.  The  bed  of  the  stream  is  rocky  and 
free  from  vegetation.  There  is  but  one  channel  at  all  stages,  broken 
by  the  two  narrow  bridge  piers.  Bench  mark  No.  1  is  the  top  of  a 
bolt  on  the  bridge  nearest  the  gage.  Its  elevation  is  11.61  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  2  is  a  spike  in  the  trunk  of  a 
large  cottqnwood  tree  at  the  southeast  corner  of  the  bridge.  Its  ele- 
vation is  7.46  feet  above  the  zero  of  the  gage.     Bench  mark  No.  3  is 
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a  spike  in  one  of  the  abutment  logs  at  the  end  of  the  upper  sill  at  the 
southwest  corner  of  the  bridge.  Its  elevation  is  7.88  feet  above  the 
zero  of  the  gage. 

The  obsei-vations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  White  River  {North  Fbrk)  near  Buford,  Colo.,  in  1904- 


Date. 


April  26 

June  4 

July  7 

August  3 do 

September  10..  ..i..do 


Hydrographer. 


O.  McDermith 

....do 

....do 


Width. 


Feet. 
87 
87 
87 
82 
82 


Area  of 
section. 

Mean 
velocity. 

height. 

Sq./eet. 

Ft.peraec. 

Feet. 

118 

3.92 

2.40 

162 

4.70 

3,00 

118 

3.82 

2.40 

90 

3.27 

2.08 

77 

3.04 

2.00 

Di!»- 
chargt' 


Sec-feet. 
462 
762 
451 
294 
234 


Mean  daily  gage  height ^  in  feet ^  of  White  River  {North  Fork)  near  Buford,  Colo.,  for  1904. 


Day. 


Apr. 


1 

2.00 

2 

1.95 

3 

1.85 

4 

1.92 

5 

1.95 

6 

1.90 

7 

1.90 

8 

1.95 

9 

1.90 

10 

1.88 

11 

12 

I  95 

2.a5 

13 

14 

15 

2.12 
2.20 
2.28 

16 

2.38 

17 

2.42 

18 

2  70 

19 

2.68 

20  

2  80 

21 

2  65 

22 

2.30 

23 

24 

2.05 
2.15 

25 

2.40 

26 

2.58 

27 

2.68 

28 

29 

30 

3.15 
2.95 
3.00 

31 

• 

May. 


2.98 
2.80 
2.62 
2.45 
2.55 
2.65 
2.80 
2.65 
2.68 
2.92 
3.05 
3.25 
3.40 
3.25 
3.20 
3.30 
3  35 
3  4h 
3.42 
3.25 
3  20 
3.30 
3.45 
3.45 
8.40 
3.42 
3.35 
3.30 
3.35 
3.30 
3.30 


June. 


July. 


3.30 
3.  "20 
3.15 
3.05 
3.05 
2.92 
2.92 
2.95 
3.05 
8.-25 
8.80 
8.30 
3  40 
3.55 
3.40 
8.85 
3  15 
3.10 
3.12 
3.05 
3.05 
2.98 
2.90 
2.82 
2.76 
2.72 
2.70 
2.68 
2.65 
2.65 


2.60 
2.55 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.35 
2.30 
2.28 
2.25 
2.28 
2.25 
2.22 
2.22 
2.20 
2.18 
2.18 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.20 
2.12 
2.12 


Aug. 


2.08 
2.08 
2.05 
'2,(» 
2.06 
2.a'> 
2.05 
2.05 
2.a5 
2.  ft-) 
2.05 
2.05 
2.a5 
2.05 
2.05 
2.05 
2  05 
2.10 
2.05 
2.05 
2.05 
2.05 
2.00 
2.00 
2.00 
2. 00 
2.00 
2.12 
2.02 
2.00 
2.02 


Sept.       Oct. 


2.10 
2.06 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.98 
1.95 
1.95 
1.98 
2.00 
1.95 
1.95 
1.95 
2.00 
1.98 
1.96 
2.00 
2.00 
1.98 
1.98 
2.00 
2.00 


2.0D 
2.00 
1.9K 
1.&5 
1.9ft 
l.« 
2,02 
2.W 
2.05 
2-  W 
2.10 
2.00 
2.00 
2  W' 
2.0U 

i.ss 

1.95 
1.96 
1.9L' 
l.n 
1.92 
l.« 
1.92 
1  ?-' 
1.92 
1.92 
1.92 
1.92 
1.92 
1.92 


HINDERLIDRR.  SWKNDBEN 
AND  CHANDLKB. 


*']    COLORADO    RIVER    DRAINAGE   BASIN. 


93 


RcUing  table  far  While  River  {North  Fork)  near  Buford,  Colo, y  from  January  1  to 

December  SI,  1904- 


Feet. 
1.85 
1.90 
l.a5 
2.00 
2.05 
2.10 


DiacbaiKe. 

Gage 
height. 

Discharge. 
Second-feet. 

'     Gage 
height. 

Discharge. 

Gage 
height. 

1 

Discharge. 

1 
Second-feet.  : 

Feet, 

Feet. 

Second-feet. 

1      Feet. 

Second-feet. 

175     1 

2.15 

325 

2.45 

475 

3.00 

760 

200 

2.20 

350 

2.50 

500 

3.10 

820 

225 

2.25 

375 

2.60 

550 

3.20 

880 

250    1 

,    2.30 

400 

2.70 

600 

3.30 

940 

275    ' 

,     2.35 

425 

'     2.80 

650 

'    3.40 

1,000 

300 

2.40 

450 

2.90 

700 

3.50 

1 

1,060 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
f!»/fSfi  heights  2.00  feet  and  3.00  feet.  The  table  has  been  extended  beyond  these 
limits.  Above  gage  height  3.00  feet  the  rating  curve  is  a  tangent,  the  difference 
being  60  per  tenth. 

Estimated  monthly  discharge  of  White  Hirer  {North  Fbrk)  near  Buford,  Colo. ^  for  1904- 

[Drainage  area.  181  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum. 


April 

May 

June 

July 

August . . . 
September 
October  .. 


The  period 


Minimum. 


850 

175 

1,030 

475 

1,090 

575 

550 

310 

310 

250 

300 

225 

275 

210 

Mean. 


396 
841 
794 
383 
272 
247 
230 


Total  in 
acre- feet. 


Run-off. 


23,560 
51, 710 
47,250 
23, 550 
16,  720 
14,  700 
14,140 

191,600 


Second-feet 

per  sQuare 

mile. 

Depth  in 
inches. 

2.19 
4.65 
4.39 
2.12 
1.50 
1.36 
1.27 

2.43 
5.36 
4.90 
2.44 
1.73 
1.52 
1.47 
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WHITE   RIVER   (sOUTH    FORK)    NEAR   BUFORD,   COIX). 

This  station  was  established  July  26,  1903,  by  Robert  S.  Stocktoo. 
It  is  located  at  the  county  bridge  at  the  lower  end  of  a  section  of  the 
river  known  as  the  '^  Stillwater."  It  is  about  7  miles  from  Buford, 
Colo.,  the  nearest  post-office,  and  is  about  30  miles  from  Meeker,  Colo. 
The  elevation  above  sea  level  as  determined  by  aneroid  barometer  is 
7,400  feet.  The  gage  is  a  2  by  4  inch  vertical  pine  timber  10  feet 
long.  It  is  spiked  to  the  upper  side  of  the  middle  pier.  It  is  read 
twice  each  day  by  George  Hazard.  Discharge  measurements  are  made 
from  the  bridge  at  high  water  and  by  wading  at  low  water.  The 
initial  point  for  soundings  is  the  edge  of  the  abutment  at  the  west  end 
of  the  bridge.  The  bridge  makes  an  angle  of  22^  with  the  normal  to 
the  stream.  This  is  taken  into  account  in  making  measurements. 
The  channel  is  straight  for  50  feet  above  the  station  and  for  30i>  feet 
below.  The  current  is  swift.  Both  banks  are  high,  covered  with 
grass  and  sagebrush,  and  are  hot  subject  to  overflow.  The  bed  of  the 
stream  below  the  Stillwater  and  at  the  gaging  station  is  covered  with 
bowlders,  some  of  which  are  2  or  3  feet  in  diameter.  There  is  but  one 
channel,  broken  by  the  middle  pier  of  the  bridge.  Bench  mark  No.  1 
is  the  first  bolt  on  the  bridge  east  of  the  gage.  Its  elevation  is  11.05 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  spike  in  one 
of  the  logs  of  the  abutment  at  the  southwest  corner  of  the  bridge. 
Its  elevation  is  8.57  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  3  is  the  corner  of  a  large  rock  30  feet  west  of  the  bridge  and  north 
of  the  road.  Its  elevation  is  13.14  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  4  is  the  top  of  a  pyramid-shaped  rock  on  the  east  side 
of  the  river  below  the  bridge,  41  feet  distant  from  the  northeast  bok 
on  the  bridge  tie.  The  rock  projects  8  inches  above  the  ground.  The 
elevation  of  the  bench  mark  is  7.02  feet  above  the  zero  of  the  gage. 
The  bridge  has  a  span  between  abutments  of  55  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  mecururemenU  of  White  River  {South  Fork)  near  Buford,  Colo,,  in  1904- 


Date. 


Hydrographer. 


April  26 1  McDermith  and  Lamb 

June  2 1  O.  McDermith 

July  6 ' do 

August  2 do 


September  13 


do 


Width. 


IM. 


49 
56 
54 
46 
43 


Area  of 
section. 

Mean 
velocity. 

Gaffe 
height. 

Sq.feet. 

Ft.  per  tee. 

Feet. 

80 

3.39 

2.80 

187 

6.00 

4.85 

101 

3.72 

3.18 

62 

3.64 

2.70 

58 

2.52 

2.61 

Dis- 
chaige. 


Sec -/eft 
271 
1,122 
376 
226 
146 
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Mean  daily  gage  height^  in  feet,  of  White  River  {Sovih  Fork)  near  Buford,  Colo.,  for  1904. 


Day. 


1. 

•2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Apr. 


2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.42 
2.45 
2.50 
2.62 
2.72 
2.80 
2.82 
2.85 
2.90 
2.95 
8.00 
8.00 
8.02 
2.95 
2.90 
2.82 
2.80 
2.88 
2.95 
8.10 
8.18 
3.18 


May. 

June. 

3.20 

5.20 

8.22 

5.15 

3.15 

4.70 

8.08 

4.22 

8.02 

3.90 

3.00 

8.88 

8.15 

4.22 

8.12 

4.50 

8.10 

4.40 

3.18 

4.70 

8.30 

5.45 

8.58 

5.10 

3.70 

5.40 

3.85 

5.35 

3.88 

4.65 

3.72 

4.45 

3.72 

4.35 

3.98 

4.80 

4.40 

4.85 

4.45 

4.28 

4.55 

4.05 

4.78 

3.90 

5.55 

3.78 

6.25 

3.78 

6.00 

8.65 

5.85 

3.60 

5.85 

8.55 

5.80 

3.50 

5.36 

3.45 

5.50 

8.42 

5.60 

July. 


3.35 
3.32 
8.25 
8.22 
3.18 
8.12 
8.10 
8.10 
3.02 
3.00 
3.00 
2.95 
2.95 
2.95 

2.  go 

2.88 
2.82 
2.80 
2.80 
2.80 
2.78 
2.75 
2.75 
2.80 
2.75 
2.75 
2.70 
2.75 
2.75 
2.?2 
2.70 


Aug. 

Sept. 

2.68 

2.70 

2.65 

2.68 

2.65 

2.62 

2.65 

2.60 

2.65 

2.56 

2.65 

2.55 

2.65 

2.55 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.60 

2.50 

2.65 

2.55 

2.65 

2.52 

2.62 

2.50 

2.60 

2.50 

2.65 

2.55 

2.55 

2.68 

2.55 

2.68 

2.55 

2.52 

2.55 

2.60 

2.58 

2.58 

2.70 

2.55 

2.65 

2.55 

2.65 

2.58 

2.60 

Oct. 

2.55 
2.55 
2.60 
2.60 
2.50 
2.50 
2.62 
2.58 
2.58 
2.60 
2.58 
2.60 
2.58 
2.55 
2.52 
2.60 
2.60 
2.50 
2.48 
2.45 
2.48 
2.45 
2.50 
2.50 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.60 
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Rating  (able  for  White  River  {South  Fork)  near  Buford^  Colo.,  from  January  1  to  DecmsAfr 

31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 

Dicchaige. 

Ga^e 
height 

Dischanre. 

Feet. 

Second-feet. 

Feet. 

Seccmd-Jeet. 

Fset. 

Second-feet. 

Feci. 

Stetrnd-fffi 

2.40 

154 

3.10 

362 

3.80 

640 

5.00 

1,200 

2.45 

165 

3.15 

380 

3.85 

660 

5.10 

1,250 

2.50 

177 

3.20 

400 

3.90 

680 

5.20 

1,300 

2.56 

190 

3.25 

420 

3.95 

700 

5.30 

1,350 

2.60 

204 

3.30 

440 

4.00 

720    , 

5.40 

1,400 

2.65 

219 

3.35 

460 

4.10 

760 

5.50 

1,450 

2.70 

234 

3.40 

480 

4.20 

800 

5.60 

1,50) 

2.75 

249 

3.45 

500     ' 

4.30 

850 

5.70 

1,550 

2.80 

264 

3.50 

520 

4.40 

900 

5.80 

1 

1,600 

2.85 

280 

3.55 

540 

4.50 

950 

5.90 

1,650 

2.90 

296 

3.60 

560 

4.60 

1,000 

6.00 

1,700 

2.95 

312 

3.65 

580 

4.70 

1,050 

6,10 

l,7oO 

3.00 

328 

3.70 

600 

4.80 

1,100 

6.20 

1,800 

3.05 

345 

3.75 

620 

4.90 

1,.150 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  ba9e<l  ujhm 
8  discharge  measurements  made  during  1903  and  1904.  It  is  not  well  defined  an^l 
has  been  extended  above  gage  height  4.85  feet.  Above  gage  height  4.20  feet  the 
rating  curve  is  a  tangent,  the  difference  being  50  per  tenth. 

Estimated  mxmihly  discharge  of  \Vfiit£  River  {South  Fork)  near  Buford,  Colo.,  for  K*('4. 

[Drainage  area,  148  .square  miles.] 


Month. 


April 

May 

June 

July 

August 

September 
October  ... 


Discharge  in  second-feet. 


Maximum.     Minimum.  '    Mean. 


The  period 


392 
1,825 
1,425 
460 
234 
234 
210 


158 
328 
488 
234 
190 
177 
165 


251 
834 
872 
307 
208 
191 
182 


Run -off. 


Total  in 
acre-feet. 


14, 940 
51,280 
51,890 
18, 880 
12,790 
11, 370 
11,190 


172,300 


Second-feet 

per  NQuare 

mile. 


1.70 
5.64 
5.89 
2.07 
1.40 
1.29 
1.23 


Depth  iL 
inchrx. 


l.Sfl 
6,  ri'i 

2.,*^ 
l.Hi' 
1.44 
1.42 
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WHITE    RIVER   NEAR  MEEKER,    COLO. 

This  station  was  established  by  A.  L.  Fellows,  May  24,  1901,  about 
one-half  mile  alx)ve  the  town  of  Meeker,  at  a  i>oint  where  a  wagon 
bridge  crosses  the  stream  on  the  ranch  of  L.  F.  Van  Cleave.  The 
t^ige  rod  consists  of  a  vortical  2  b}'  4  inch  timber  nailed  to  the  left 
abutment  of  the  bridge  on  the  downstream  side.  The  bridge  is  marked 
every  5  feet.  The  initial  point  for  soundings  is  at  the  rod  at  the  left 
or  south  end  of  the  bridge.  The  channel  is  straight  for  500  feet  above 
and  below  the  station.  The  current  is  swift.  There  is  but  one  chan- 
nel at  all  stages.  The  banks  are  so  high  that  they  are  not  liable  to 
overflow;  the  channel  is  of  rock  and  gravel  and  seems  permanent  in 
its  nature.  Measurements  are  made  from  the  lower  side  of  the  wagon 
bridge.  The  observer  is  L.  F.  Van  Cleav^e,  who  reads  the  rod  twice 
each  day.  Bench  mark  No.  1  is  top  of  bolt  in  truss  immediately  above 
gage  rod;  elevation  above  zero  of  gage,  10.83  feet.  Bench  mark 
No.  2  is  spike  driven  in  left  post  of  gate  near  bottom;  elevation  above 
zero  of  gage,  9.29  feet.  Bench  mark  No.  3  is  a  nail  on  south  side  of 
post  directly  east  of  bench  mark  No.  2;  elevation  above  zero  of  gage, 
9.14  feet.  Bench  mark  No.  4  is  a  United  States  Geological  Survey 
standard  iron  bench  mark  located  30  feet  north  of  the  north  end  of  the 
bridge.     Its  elevation  is  8.807  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Ilinderlider,  district  hydrographer. 

Discharge  measurements  of  While  River  near  Meeker ^  Colo.j  in  1904^ 


Date. 


April  12 


Hydrographer. 


().  McDiTinith 


April  28 do 

April  27 W.  A.  Lamb. . 

May  23 O.  McDermith 

May  31 do 


June  13 

July  5 

August  I 

August  15 . . . 
September  S 


iRR  133—05- 


.do 
.do 
.do 
.do 
.do 

-7 


Width. 


Fed. 


79 
79 
79 
79 
79 
79 
79 
79 
79 
79 


Area  of 
section. 


.•*/.  fed. 
207 
25S 
275 
367 
362 
358 
228 
188 
191 
184 


Mean 
velocity. 

Gago 
height. 

F^et. 

Dl8- 

pharge. 

Ft.  per  sec. 

Sec. '/ret. 

2.74 

4.00 

568 

3.37 

4.60 

871 

3.65 

4.75 

1,003 

6.21 

5.79 

2,280 

6.41 

5.80 

2,322 

6.37 

5.77 

2,282 

3.18 

4.33 

724 

2.09 

3.70 

392 

2.13 

3.71 

406 

2.24 

3.75 

412 
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Mean  daily  gage  heiglU,  in  feet,  of  While  River  near  Meeker,  Colo,,  for  1904- 


1. 

2. 


6. 


9. 

10. 

11. 

12. 

13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
81. 


Day. 


8.70 
3.70 
3.65 
3.65 
8.62 
3.62 
3.60 
3.55 
3.60 
3.62 
3.8^ 
8.95 
4.08 
4.25 
4.45 
4.60 
4.55 
4.65 
4.90 
4.80 
6.05 
4.70 
4.55 
4.52 
4.38 
4.55 
4.78 
5.12 
5.28 
5.10 


May. 

June. 

5.20 

5.65 

5.12 

5.65 

4.95 

6.60 

4.82 

5.35 

4.75 

5.16 

4.82 

5.10 

6.02 

5.18 

4.85 

5.40 

4.80 
5.00 
5.20 
6.45 
6.60 
6.55 
5.62 
5.42 
5.42 
5.45 
.5.65 
5.65 
5.66 
6.55 
5.78 
5.90 
5.92 
5.75 
6.70 
5.70 
5.70 
5.72 
5.75 


6.40 
5.40 
6.70 
5.60 
5.T2 
6.58 
6.56 
6.42 
6.38 
5.32 
6.32 
6.30 
5.18 
6.15 
6.02 
5.02 
4.96 
4.82 
4.75 
4.65 
4.62 
4.68 


Aug.   !   SepL        Oct 


4.52 

4.48 

4.42 

4.88 

4.32 

4.30 

4.90 

4.32 

4.20 

4.20 

4.15 

4  10 

4.10 

4.06 

4.00 

3.98 

3.90 

3.88 

3.85 

3.78 

3.80 

3.78 

3.75  1 

3.80 

3.80 

3.76 

Z.Tl 

3.70 

3.80 

3.78 

3.72 


3.70 
3.70 
3.68 
3.68 
3.68 
3.68 
3.65 
3.65 
8.68 
3.65 
3.68 
8.72 
8.70 
8.68 
3.70 
3.70 
3.70 
3.90 
3.85 
3.H5 
3.78 
3.70 
3.70 
3.70 
3.70 
3.70 
3.78 
3.95 
3.88 

3.90 


3.9»< 
3.95 
S.S5 
3.80 
3.75 
3.75 
3.72 
3.70 
3.70 
3.70 
3.70 
&& 
8.65 
3.65 
S.65 
8.70 
3.G8 
3.75 
3.75 
3.70 
3.65 
3.68 
3.65 
3.68 
3.70 
8.80 
3.75 
3.72 
3.72 
3.75 


3w7* 

3-'> 

3-70 
3.:r; 

3..S5 
3.82 
SlHO 
S.> 
3.75 

z.r^ 

3.7S 

3  70 
S.»> 
S.w» 
3C^ 
170 
-XTO 

S-TO 

s.:o 

3.& 


Rating  tahlefor  While  River  near  Meeker,  Colo.,  from  April  1  to  December  ^ I,  1904. 


Gage 
height. 


Discharge. 


Feet. 

3.55- 

3.60 

3. 65 

3,70 

3.75 

3.80 

3.85 

3.90 

Gage 
height. 


Second- feel. 
335 
355 
375 
395 
415 
440 
465 
490 


Fed. 
3.95 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Discharge. 


Second-feet. 
515 
540 
590 
650 
710 
770 
830 


I  - 


Gage 
height. 

Dijscharge. 

Feel. 

Second-fed. 

4.60 

890 

4.70 

960 

4.80 

1,040 

4.90 

1,130 

5.00 

1,230 

5.10 

1,350 

5.20 

1,470 

Gage 
height. 


Feci. 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 


Disohanrt' 


Set^nui/ff* 
1,590 

l,7:«) 

1,  870 
2, 010 
2,160 
2,320 
2,480 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
11  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  3. 70  feet  and  4. 75  feet.  The  upper  part  of  the  curve  is  determined  by  4  meas- 
urements near  gage  height  5.75  feet 
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Estimated  monthly  discharge  of  While  River  near  Meeker y  Colo.,  for  1904' 

[Drainage  area,  634  square  miles.] 


Month. 


April- , 

May 

June 

July 

August 

September. 
October  ... 


The  period. 


Discharge  in  second-feet. 


Maximum. 


1,566 
2,512 
2,192 
842 
515 
530 
465 


Minimum. 


335 
1,000 
878 
395 
375 
375 
375 


Mean. 


745 
1,763 
1,570 
559 
413 
409 
404 


Total  in 
acre-feet. 


44,  ;i30 
108, 400 
93, 420 
34,370 
25,390 
24,340 
24,840 

355,100 


Run-off. 


3econd-feet 

per  square 

mile. 


1.18 
2.78 
2.48 
.882 
.651 
.645 
.637 


Depth  in 
inches. 


1.32 
3.20 
2.77 
1.02 
.750 
.720 
.734 


WHITE   RIVER  NEAR  RANGELY,    COLO. 

This  station  was  established  April  14,  1904,  by  Oro  McDermith. 
It  is  located  at  the  wagon  bridge  1  mile  west  of  Rangely,  Colo.  The 
gage  is  a  2  by  4  inch  timber  12  feet  long,  graduated  to  feet  and'  tenths, 
fastened  to  the  masonry  abutment  at  the  right  bank.  It  is  read  twice 
each  day  by  John  Gothard.  Discharge  measurements  are  made  from 
the  downstream  side  of  the  single-span  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  the  vertical  wall  of  the 
right  abutment.  Distances  from  the  initial  point  are  marked  with  white 
paint  on  the  hand  rail  of  the  bridge.  The  channel  is  straight  for 
about  150  feet  above  and  for  200  feet  below  the  station.  The  current 
is  swift,  but  at  low  stages  becomes  rather  sluggish  above  the  bridge. 
The  right  bank  is  high  and  clean  and  does  not  overflow.  The  left 
bank  is  low  and  clean  and  is  subject  to  overflow.  On  this  bank  the 
roadway  approaches  the  bridge  on  an  embankment.  The  bed  of  the 
stream  is  composed  of  sand  and  is  shifting.  There  is  but  one  channel 
at  all  stages.  The  bridge  is  not  quite  at  right  angles  to  the  course  of 
the  stream.  A  United  States  Geological  Survey  standard  aUiminum 
bench-mark  tablet  is  set  on  the  top  stone  of  the  right  abutment  on 
the  downstream  side.  Its  elevation  is  16.857  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measurements  of  White  River  near  Bangely,  Colo.,  in  1904. 


Date. 


April  14 

May  28 

July  12 

August  9 

September  18 


Hydrographer. 


O.  McDermith 

do 

do 

do 

do 


Width. 


Area  of 
aectfon. 


Feet. 

Sq./ret. 

78 

223 

87 

398 

75 

248 

72 

195 

72 

165 

Mean 
velocity. 


Gage 
height. 


Ft.  per  t€c. 
2.98 
5.38 
2.46 
1.53 
2.69 


3.95 
5.65 
3.90 
3.45 
3.58 


Jfw- 


2,  ll\i 
eiOH 

2iW 

417 


Mean  daily  gage  height,  in  feet,  of  White  River  near  Rangely,  Coio.^  for  1904- 


Day. 

Apr. 

May. 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.65 
4.65 
4.60 
4.55 
4.45 
4.85 
4.35 
4.50 
4.40 
4.35 
4.45 
4.80 
4.95 
5.00 
5.20 
5.20 
5.20 
5.05 
5.10 
5.25 
5.30 
5.20 
5. 25 
5.40 
5.65 
5.90 
5.60 
5.45 
5.45 
5.45 
5.65 

5.50 
5.45 
6.45 
5.45 
5.25 
5.10 
5.00 
5.55 
5.60 
5.40 
5.25 
5.40 
5.85 
5.46 
5.50 
5.40 
5.36 
5.15 
4.95 
4.95 
4.95 
4.80 
4.75 
4.60 
4.60 
4.55 
4.55 
4.45 
4.30 
4.25 

1 

4.20  ' 

4.20 

4.20 

4.20 

4.15 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

8.95 

8.90 

3.90 

3.90 

3.80 

3.80 

3.70 

3.70 

3.60 

3.60 

3.60 

3.50 

3.50 

3.50 

3.50 

3.40 

3.30 

8.80 

8.95 

8.40 

8.40 
3v40 
3.40 
8.40 
3.40 
3.40 
8.40 
8.40 
•    8.40 
8.40 
3.76 
3.55 
3.50 
3.50 
3.50 
3.50 
4.15 
3.90 
3.90 
3.86 
8. 75 
8.70 
3.70 
3.70 
3.70 
3.65 
3.60 
3.60 
3.75 
4.a5 
3.80 

4.10 
8.96 
3.85 
3.75 
8.70 
8.60 
8.60 
3.60 
3.50 
3.50 
3.50 
3.50 
8.50 
3.50 
3.50 

3.ao 

3.50 
3.55 
3.60 
8.60 
3.60 
3.50 
3.50 
3.50 
3.50 
3.50 
8.50 
8.50 
8.50 
8.50 

3.50 
3.50 
3.50 
3.50 
8.50 
3.6U 
3.60 
3.60 
3.65 
3.66 
3.70 
3.70 
3,60 
3.60 
3.60 
S.tiO 
3.60 
3.60 
3.60 
3.60 
3.60 
3.«) 
3.60 

3.eo 

3.60 
3.60 
3.60 
3.50 
3.50 
3.  .50 
3.50 

3.50 

2 

•«>•■■** 

Z  -tO 

3 

4 

5 

6 

7 

8 

• 

9 

10 

11 



12 

13 

14 

15 

4.00 
4.00 
4.02 
4.04 
4.04 
4.06 
4.01 
4.05 
4.04 
4.19 
4.04 
4.18 
4.02 
4.03 
'     4.06 
4.53 



16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

( 

30 

81 

» 
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linting  table  for  White  River  near  Raiujely,  Cblo.^  from  April  14  to  December  SI,  1904', 


1 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet, 

Discharge. 
Second'/eet. 

Gage 
height. 

Feet. 

DiNcharge. 
second-feet. 

1 

1     Gage 

I   height. 

Feeii 

DlM^harge. 

Feft. 

Second-feet. 

3.30 

225 

3.75 

515 

4.40 

990 

5.20 

1,685 

3.35 

255 

3.80 

550 

4.50 

1,070 

5.30 

1,775 

3.40 

285 

3.85 

585 

4.60 

1,150 

5.40 

1,870 

3.46 

315 

3.90 

620 

4.70 

1,235 

5.50 

1,970 

3.50 

345 

3.95 

655 

4.80 

1,325 

5.60 

2,070 

3.55 

375 

4.00 

690 

4.90 

1,415 

5.70 

2, 170 , 

3.60 

410 

4.10 

760    : 

5.00 

1,505 

5.80 

2,270 

3.65 

445 

4.20 

830 

5.10 

1,595 

5.90 

2,370 

3.70 

1 

480 

4.30 

910 

The  above  table  ia  applicable  only  for  open-channel  conditions.    It  is  based  upon 
5  dischaiige  measurements  made  during  1904.     It  is  not  well  defined. 

Estimated  montlUy  discharge  of  White  River  near  Rangely,  Colo. ,  for  190(4» 


April  15-30 
May 


June 

July 

August 

SeptemlH»r 
Octolx^r  .. 


Month. 


Discharge  in  second-feet. 


Maximum.  ,  Minimum.  I      Mean 


1,110 
2,370 
2,070 
830 
795 
760 
480 


690 
950 
870 
225 
285 
345 
345 


753 
1,527 
1,582 
552 
427 
401 
399 


Total  in 
acre-feet. 


23,900 
93,890 

94,i:w 

33, 940 
26,260 
23, 860 
24, 530 


Thepericxi ' 321,500 
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WHITE  MVER  NEAR  OURAY,  UTAH. 

This  station  was  established  March  22,  1904,  by  H.  S.  Reed.  It  is 
located  at  the  site  of  the  White  River  Dam  and  Canal  Company's  dam, 
14  miles  from  Ouray,  Utah.  The  nearest  town  is  Vernal,  Utah,  SO 
miles  distant,  and  the  nearest  railroad  station  is  Price,  Utah,  130  miles 
distant.  The  station  is  below  all  tributaries.  A  vertical  staff  gaf^ 
is  attached  to  the  upstream  face  of  the  crib  work  of  the  dam  near 
the  right  bank.  It  is  read  twice  each  day  by  T.  T.  Holdaway.  Dl<- 
charge  measurements  are  made  by  wading  and  by  means  of  a  boat 
at  a  point  about  600  feet  below  the  dam,  by  stretching  a  tagged  rope 
across  the  stream  and  there  is  a  good  current.  The  channel  is  straiglit 
for  about  600  feet  above  and  1,500  feet  below  the  station.  Both 
banks  are  high  and  do  not  overflow.  The  bed  of  the  stream  is  com- 
posed of  clean  sand  and  is  shifting.  The  bench  mark  is  a  T  cut  in 
the  solid  rock  about  100  feet  northeast  of  the  gage  rod  on  the  right 
bank.     Its  elevation  is  13.185  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 

Discharge  ineasurements  of  White  River  near  Ourat/y  Xltah,  in  1904* 


Date. 


March  22 . 

June  4 

August  15.. 
October  28, 


Hydrojjrapher. 


H.  S.  Reed 
do 

do  .... 

do  .... 


Width. 

Area  of 
section. 

Mean 
velocity. 

OngQ 
height. 

Feet. 
104 
103 
107 

•    108 

Sq.  feet. 
224 
578 
186 
192 

FL  per  sec. 
1.80 
3.53 
1.76 
1.79 

FeeL 
2.00 
5.90 
2.10 
2.20 

Dis- 
chanrf. 


2,  (HO 
3:> 
M4 


Mean  ilaily  gage  height,  in  feet,  of  Whit^  River  near  fhiray,  Utah,  for  1904. 


Day. 

Mar. 

Apr. 

May. 

June. 

6.15 
b.Ho 
5.70 
6.82 
5.70 
6.05 
4.65 
4.50 
6.70 
5.25 
5.06 
5.26 
5.20 
5.50 
5.70 
5.90 

Day. 

Mar. 

Apr. 

May. 

.X30 
5.00 
4.82 
5.05 
6.50 
5.60 
5.20 
5.55 
5.80 
7.10 
6.70 
6.15 
5.70 
5,75 
6.70 

June. 

1 

2.20 
2.05 
2.05 
2.10 
1.95 
1.92 
1.98 
1.88 
1.85 
1.80 
1.78 
1.75 
1.85 
2.00 
2.25 
2.50 

4.40 
4.25 
4.40 
4.60 
3.85 
3.75 
3.60 
3.70 
4.05 
3.80 
3.65 
3.95 
1.40 
4.75 
4.95 
5.08 

17 

2. 75 
8.00 
3.10 
3.30 
3.55 
3.90 
8.78 
3.48 
8.25 
3.20 
2.96 
3.05 
3.45 
4.05 

'l.  v.! 

2 

18 

.x*.i 

3 

19 

.xW 

4 

20 •. 

4.SiS 

5 

21 

4  ■'^> 

6 

22 

2.00 

7 

23 

8 

24 

9 

25 

10 

26 

11  

27 

12 

'  28 

13 

1 
29 

14 

30 

15 

31 

, 

16 
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MARYINE  GREEK  NEAR  BUFORD,  GOLO. 

This  station  is  located  at  a  point  where  the  stream  is  crossed  by  a 
large  aspen  log.  The  nearest  post-office  is  Buford,  Colo.,  about  10 
miles  distant.  Meeker,  Colo. ,  is  about  35  miles  distant.  The  eleva- 
tion of  this  point,  as  determined  by  an  aneroid  barometer,  is  7,550  feet 
above  sea  level.  The  gage  is  a  vertical  2  by  4  inch  pine  timber  6  feet 
long,  fastened  to  the  lower  side  of  the  foot  log,  which  is  used  as  a 
bridge.  Discharge  measurements  are  made  from  the  log  which  spans 
the  stream  at  the  gage.  The  channel  is  30  feet  wide  at  this  point. 
The  initial  point  for  soundings  is  at  the  gage  rod.  The  channel  is 
straight  for  100  feet  above  and  below  the  station,  and  the  current  is 
swift.  The  right  bank  is  sloping  and  will  overflow  for  10  or  15  feet 
at  high  water.  The  left  bank  is  steep  and  will  not  overflow.  Both 
banks  are  covered  with  thick  brush.  The  bed  of  the  stream  at  the 
station  is  covered  with  bowlders  and  is  free  from  vegetation.  The 
channel  is  divided  into  two  parts  bj^  a  large  sunken  log,  which  supports 
the  middle  of  the  foot  bridge.  Bench  mark  No.  1  is  the  top  of  a  rock 
22  feet  west  of  the  gage  rod.  Its  elevation  is  4.62  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  the  top  of  a  triangular-shaped  rock 
between  two  spruce  trees  on  the  west  bank.  Its  elevation  is  6.01  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top  of  a  large 
rock  30  feet  northwest  of  the  gage.  Its  elevation  is  4.61  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Marvine  Creek  near  Bnford,  Colo. ,  in  1904* 


Date. 


April  26 

June 4 

July  7 

Augusts 

September  10 


Hydrographer. 


McDermith  and  Lamb 

O.  McDermith 

do 

do 


.do 


width. 

•  Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 

Gage 
height. 

Fftet, 

Sq.feet. 

Frd. 

29 

36 

2.75 

2.00 

30 

46 

5.;^ 

2.50 

30 

44 

3.55 

2.15 

26 

35 

4.29 

2.07 

28 

32 

3.34 

1.90 

Dis- 
charge. 


Skc.-/eet. 
99 
244 
156 
150 
107 


104 
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Mean  daily  gage  height^  infeetf  of  Marvine  Creek  near  Buford,  Colo.,  for  1904. 


1 

Day. 

Apr. 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

2.10 

27 

2.20 

28 

2.20 

29 

2.18 

30 

2.15 

31 

t 

2.16 
2.18 
2.10 
2.20 
2.15 
2.16 
2.15 
2.15 
2.20 
2.26 
2.28 
2.35 
2.35 
2.36 
2.30 
2.32 
2.35 
2.40 
2.45 
2.42 
2.48 
2.45 
2.45 
2.45 
2.50 
2.45 
2.55 
2.55 
2.50 
2.55 
2.55 


July. 


2.50 

2.46 

2.50 

2.60 

2.46 

2.46 

2.46 

2.50 

2.50 

2.50 

2.56 

2.70 

2.80 

2.60 

2.60  ' 

2.46 

2.45 

2.40  ! 

2.36 

2.40 

2.85 

2.35 

2.35 

2.30 

2.15 

2.15 

2.io 

2.20 
2.25 
2.20 


2.20 

2.20 

2.20 

2.20 

2.25 

2.20 

2.16 

2.16 

2.15  I 

2.10  j 

2.10  ! 

2.10 

2.06  I 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.97 

1.97 

1.97 

1.97 

1.93 

1.93 

1.95 

1.96 

1.95 

1.95 


Sept.        Oct. 


2,00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
1.95 
1.95 
ZOO 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.05 


2.05 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.88 
1.88 
1.90 
1.85 
1.86 
1.85 
1.85 
1.85 
1.85 
1.90 
1.88 
1.85 
1.90 
1.85 
1.85 
1.85 
1.90 


1< 
l.V. 
l.v 

l.< 
h< 

LA' 

l.v 

1  * 
1  ^p 

l.v 
!.•> 


I 


Rating  table  for  Mamne  Creek  nmr  Bufordj  Colo,  f  from  January  1  to  Decemln'r  Slj  J9f'4' 


Gage 
height. 

DiHchaiige. 

Second'/rd. 

Gage 
1    height. 

1 
Discharge. 

1 

Gage 
height. 

Feet. 

Discharge. 
St'cond-fret. 

Gage 
height. 

Discharge. 

Feet. 

Fed. 

St'cond-ftrl.  , 

Frd. 

Secrjnd-/tri. 

1.75 

64 

2.05 

136 

2.35 

208 

2.65 

280 

1.80 

76 

2.10 

148 

2.40 

220 

2.70 

292 

1.85 

88 

2.15 

160 

2.45 

232 

2.75 

304 

1.90 

100 

2.20 

172 

2.50 

1 

244 

2.80 

316 

1.95 

112 

2.25 

184 

!     2.55 

256 

2.a5 

328 

2.00 

124 

2.30 

196     1 

2.60 

1 

268 

1 

2.90 

1 

340 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  ujw  n 
8  discharge  measurements  made  (luring  1903  and  1904.  It  is  not  well  defined.  The 
rating  curve  is  a  tangent,  the  difference  being  24  per  tenth. 
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Estimated  motiih2y  discharge  of  Marvine  Creek  near  Buford,  Colo,,  for  1904. 

[Drainage  area,  50  square  miles.] 


Month. 


April  26-30. 

May 

June 

July 

August 

September.. 
October  1-13 


The  period. 


Discharge  In  second-feet. 

Maidmum. 

Minimum. 

Mean. 

172 

148 

164 

256 

148 

207 

316 

148 

223 

184 

107 

136 

136 

88 

113 

136 

88 

97.5 

100 

88 

90.9 

Total  in 
acre-feet. 


1,630 
12,  730 
13, 270 
8,362 
6,948 
5,802 
2,344 


51,090 


liun-«rff. 


Second-feet 

per  sQuare 

mile. 


3.28 
4.14 
4.46 
2.72 
2.26 
1.95 
1.82 


Depth  in 
inches. 


0.608 
4.77 
4.98 
3.14 
2.60 
2.18 
.886 


UINTA   RIVER  NEAR  WHITEROCKS,    UTAH." 

This  station  was  established  September  16,  1899,  by  C.  C.  Babb. 
It  is  located  at  the  point  where  the  river  emerges  from  its  canyon,  about 
10  miles  northwest  of  the  Indian  agency  at  Whiterocks,  Utah.  The 
.station  is  on  the  road  to  the  Government  sawmill,  and  is  three-fourths 
of  a  mile  above  the  bridge.  It  is  60()  feet  below  the  mouth  of  Pole 
Creek.  The  gage  is  an  inclined  2  by  4  inch  timber,  12  feet  long,  bolted 
to  two  trees  on  the  left  bank.  Discharge  measurements  are  made  at 
flood  stages  by  means  of  a  cable  and  car.  At  ordinary  stages  they 
are  made  by  wading.  The  initial  point  for  soundings  is  the  first  tag 
on  the  barbed  wire  from  the  left  cable  support.  The  channel  is  straight 
for  600  feet  above  and  below  the  station.  The  current  is  swift,  and  at 
high  stages  difficulty  is  experienced  in  keeping  the  meter  in  position 
on  account  of  the  high  velocity  and  rough  bed.  The  right  bank  is 
high  and  rocky,  with  a  few^  trees.  It  probably  will  not  overflow. 
The  left  bank  is  lower  than  the  right,  is  covered  in  places  with  a 
growth  of  willows,  and  will  overflow  at  flood  stages.  The  bed  of  the 
stream  is  rough  and  rocky  and  is  covered  with  large  bowlders.  There 
are  two  channels  at  all  stages.  The  bench  mark  is  a  nail  on  an  aspen 
tree  125  feet  north  of  the  gage.  Its  elevation  is  8.93  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 

a  Gage  heighta  at  this  station  are  only  obnerved  wlien  \ish»  are  made  by  ttie  hydrographer,  so  daily 
discbarge  measurements  will  liave  to  be  obtained  by  interpolation. 
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STREAM   MEASUREMENTS    IN   1904,  PART   X. 


(NO.  133. 


Discharge  measurements  of  UirUa  River  near  WhiierockSy  Ulaht  in  2904- 


Date. 


Hydrographer. 


H.  S.  Reed 
....do  .... 


March  15 

March  15« 

April  23 ' do 

May  27 do 


May  27a.. 
June  18... 
June  18  a  . 
August  29. 


do 
.do 
.do 
do 


Gaffe 
height. 


Feet. 
0.80 
0.80 
.95 
2.12 
2.12 
1.85 
1.85 
1.25 


Area  of 
section. 


Square  feet. 
46 


Mean 
velocity. 


Ft.  per  tee. 
2.28 


DL«cbarg^. 

Second-Jeri. 
105 


43 

2.40 

103 

49 

2.49 

]•» 

113 

5.77 

652 

123 

6.14 

7a> 

106 

4.82 

511 

111 

5.35 

t)trl 

59 

3.95 

233 

a  Made  at  bridge. 
UINTA   RIVER  AT  FORT   DUCHESNE,  UTAH. 

This  station  was  established  September  14,  1899,  by  C.  C.  Babb. 
It  is  located  at  the  highway  bridge  at  the  military  post.  The  gage 
is  a  vertical  rod  2  by  4  inches,  10  feet  long,  nailed  to  the  old  bridge 
abutment  on  the  right  bank  15  feet  north  of  the  bridge.  This  new 
rod  was  established  April  19,  1904.  It  is  read  twice  eac^h  day  by 
Fred.  Hoeft.  Discharge  measurements  are  made  at  high  water  from 
the  bridge,  and  at  ordinary  stages  by  wading  at  a  point  20O  feet 
below.  When  measurements  are  made  from  the  bridge  the  initial 
point  for  soundings  is  a  zero  marked  on  the  west  end  of  the  bridge 
stringer  on  the  downstream  side.  At  the  wading  section  the  initial 
point  is  the  first  tag  on  the  wire  on  the  right  bank.  A  tagged  wire 
is  stretched  just  below  the  bridge.  The  channel  is  curved  both 
above  and  below  the  station  and  makes  a  half  circle  at  the  gaging  sec- 
tion. The  current  is  sluggish  near  the  left  bank,  but  is  swift  near 
the  right  bank.  Both  banks  are  low  and  subject  to  overflow.  The 
right  bank  is  covered  with  a  heavy  undergrowth.  The  bed  of  the 
stream  is  rock}^  though  at  times  the  section  is  filled  in  with  sediment 
brought  down  by  Deep  Creek  during  floods.  Bench  mark  No.  1  is  the 
head  of  a  nut  in  the  extreme  southwest  end  of  the  upper  stringer  of 
the  bridge.  Its  elevation  above  gage  datum  is  8.91  feet,  and  4,994.iX» 
feet  above  sea  level,  Evanston  datum.  Bench  mark  No.  2  is  a  large 
nail  below  a  line  of  nails  driven  into  a  scarp  cut  into  a  large  cotton- 
wood  tree  situated  on  the  left  bank  about  300  feet  from  the  east  end 
of  the  bridge.  Its  elevation  above  gage  datum  is  9.90  feet,  and 
4,994.99  feet  above  sea  level,  Evanston  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 
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Discharge  measwrementB  of  Uinia  River  cU  Fort  Duchesne,  Utah,  in  1904* 


Date. 


March  2.. 
March  12  o 
March  17  « 
March  26  « 
April  15  a. 
April  18  o. 
April  18  6. 
April  19  «- 


Hydroffmpher. 


H.  S.  Reea 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 


....do 

April  19  ft do 

April  23  ft I  Reed  and  Murphy 

April  30ft !  H.  8.  Reed 


Reed  and  Curtis. 
....do 


Mav  20<^ 

May  2\c 

JuQel<^ H.  S.  Reed 

June  13c do 

June  14^ ' do 

Junel4« I do 

I 

June22« I do  .... 

June  22  ^^ do 


do 
do 


Julv8a 

July  8ft 

July  13o do 

....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 


July  13  ft 

July  14* 

July  14rf 

July  140 

July  14  ft 

August  1ft 

August  1« 

August  22ft.... 

August  22  « 

September  10  «. 
September  10  ft. 
November  3  « . . 
November  4  « . . 
November  4ft.. 


Width. 


Feet. 
47 
40 
47 
40 
48 
48 
67 
48 
67 
64 
70 
54 
54 
54 
54 
54 
54 
54 
54 
75 
80 
72 
76 
53 
53 
64 
76 
68 
52 
68 
50 
48 
67 
50 
50 
68 


Area  of 
section. 


Sq./eH. 

m 

46 
54 

41 

60 

56 

73 

58 

76 

68 

88 

268 

258 

247 

232 

238 

237 

225 

226 

97 

121 

87 

100 

194 

191 

81 

98 

87 

68 

82 

64 

56 

73 

58 

52 

80 


Mean 
velocity. 


Ft.  per  sec. 
2.12 
1.04 
1.43 

.80 
1.85 
1.73 
1.14 
1.76 
1.14 
1.03 
1.73 
5.22 
4.94 
3.96 
2.82 
3.25 
3.40 
2.39 
2.28 
3.32 
2.46 
2.49 
1.99 

.99 
1.00 
'  2. 43 
1.85 
1.55 
2.16 
1.48 
2.09 
1.66 
1.22 
2.49 
2.21 
1.36 


Oage 
height. 


Feet. 
2.73 
2.41 
2.55 

2.:^ 

2.65 
2.60 
2.60 
2.63 
2.63 
2.57 
2.85 
4.68 
4.60 
4.20 
3.90 
4.00 
4.00 
3.65 
3.65 
3.20 
3.20 
3.00 
3.00 
2.93 
2.93 
2.93 
2.93 
2.81 
2.81 
2.75 
2.75 
2.65 
2.65 
2.80 
2.75 
2.75 


Dis- 
charge. 


Sec.-feet. 

140 

48 

77 

33 

111 

97 

83 

103 

87 

70 

152 

1,399 

1,274 

977 

655 

773 

805 

537 

516 

322 

298 

217 

199 

192 

191 

197 

181 

135 

147 

121 

134 

93 

89 

144 

115 

109 


n  Measurement  made  by  wading  at  old  upper  or  1903  section. 

b  Mea.Hurement  made  by  wading  at  new  lower  or  1904  section. 

c  Made  from  bridge. 

dMade  from  bridge,  using  5-foot  sections. 

e  Made  from  bridge,  using  2-foot  sections. 
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tKO.  13& 


Mean  daily  gage  height,  in  feet  j  of  Uinta  River  at  Fort  Duchesne,  Utah,  for  1904. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

I") 

(«) 

(«) 

(«) 

(") 

{") 

W 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(") 

(a) 

(«) 

(") 

(«) 

(«) 

(") 

(°) 

(«) 

(") 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(") 

(«) 

(") 

(") 

(«) 

(") 

(") 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(") 

{«) 

(«) 

(«) 

(«) 

(°) 

(«) 

(") 

(«) 

(") 

(") 

(") 

2.80 

(«) 

2.73 

(«) 

(") 

Mar. 


2.73 
2.70 
2.70 
2.70 
2.69 
2.68 
2.66 
2.65 
2.65 
2.62 
2.53 
2.61 
2.50 
.2. 62 
2.56 
2.61 
2.60 
2.58 
2.  GO 
2.60 
2.58 
2.45 
2.45 
2. 45 
2. 42 
2.41 
2.48 
2.50 
2.68 
2.65 
2.60 


Apr. 


2.60 
2.60 
2.58 
2.60 
2.60 
2.58 
2.55 
2.52 
2.50 
2.50 
2.58 
2.63 
2.66 
2.65 
2.65 
2.62 
2.60 
2.60 
2.61 
2.61 
2.59 
2.59 
2.59 
2.59 
2.59 
2.69 
2.69 
2.73 
'2.M 
2.86 


May, 


2.89 
2.91 
2.92 
2.90 
2.88 
2.83 
2.86 
2.91 
2.95 
3.16 
3.40 
3.78 
4.00 
4.36 
4.44 
4.38 
4.32 
4.56 
4.70 
4.70 
4.70 
4  55 
5.15 
5.35 
5.16 
4.78 
4.45 
4.33 
4.30 
4.18 
4.12 


June. 

4.10 
4.08 
3.98 
3.90 
3.82 
3.78 
8.85 
4.15 
3.98 
3.90 
3.95 
4.04 
3.95 
3.90 
3.85 
3.75 
3.80 
3.78 
3.74 
3.68 
3.61 
3.59 
3.68 
3.68 
3.55 
3.38 
3.31 
3.29 
3.20 
3.20 


July 


Nov.      Deo. 


2.90 

2.7J 

2.90 

2.70 

2.90 

2.70 

2.89 

(«) 

2.89 

(•") 

2.89 

(°) 

2.89 

(«) 

2.89 

(«J 

2.90 

(«) 

2.i» 

1°) 

2,88 

(°) 

2.85 

(") 

2.85 

(°> 

2.85 

(°) 

2.85 

i'V 

2.85 

<«) 

2.85 

(a> 

2.85 

(") 

2.85 

.") 

2.85 

.1) 

?.8ft 

(«» 

2.85 

(a 

2.85 

'") 

2.85 

(«i| 

2  83 

<o) 

2. 80 

(°) 

2.77 

('n 

2.77 

('*J 

2.75 

(n-, 

2.75 

(a-, 

{a) 

a  River  frozen  over. 


Rating  tahle  for  Uinta  River  at  Fort  Duchesne,  Utah,  from  January  1  to  December  31,  IW- 


'     Gage 
,    height. 

1 
Discharge. 

Sicond-Jeet. 

Gage 
1    height. 

1      Fat. 

1                     1 
Dis(>liarge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feel. 

Gage 
height. 

Feet. 

Discharge-. 

Fed. 

Sectnid'/ccl . 

Scctmd/fft. 

2.40 

44 

2.  85 

167 

3.60 

523 

4.50 

1,210 

2.45 

55     1 

2.90 

184 

3.70 

586 

4.60 

1,297 

2.50 

67 

2.  95 

201 

3.80 

653 

4.70 

l.rJvSo 

2.  55 

80  ; 

1 

3.00 

219 

3.90 

724 

4.80 

1,475 

2.60 

93 

3.10 

259 

4.00 

799 

4.90 

1,565 

2.65 

107     i 

,     3.20 

304 

4.10 

878 

r 

5.00 

1,655 

2.70 

121 

3.30 

353 

4.20 

959 

5.10 

1,745 

2.75 

136 

3.40 

406 

4.30 

1,041 

.     5.20 

1,835 

2.80 

151 

;    3. 50 

1 

463 

4.40 

1,125 

5.30 

1,930 

The  above  table  is  applicable  only  for  opeii-{^hannel  conditions.  It  is  based  upon 
19  discharge  measurements  made  during  1904  and  is  well  defined.  In  the  prepara- 
tion of  this  table  measurements  made  at  the  new  or  1904  wading  section  and  meaj?- 
urements  at  the  bridge  using  5-foot  verticals  have  been  discarded. 
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Estimated  monthlt/  discharge  of  UitUa  Rit^er  at  Fort  Duchesney  Utah,  for  1904. 

[Drainage  area,  672  square  miles.] 


Month. 


March 

A  pril 

Mav 

m 

June , 

July 

August 

September 

October 

Novenil)er 

December  1-3. 


Disctiargc  in  second-feet. 


Maximum. 


Minimum. 


130 

46 

170 

67 

1,980 

161 

918 

304 

304 

148 

219 

93 

181 

107 

215 

145 

184 

136 

127 

121 

Mean. 

89.3 
99.0 

966 

627 

207 

149 

137 

182 

168 

123 


Total  in 
acre-feet. 


Run-off. 


Second  feet 

l>er  square 

mile. 


I 


Depth  in 
inches. 


The  pericxl 


5,491 

5,891 

59,400 

37,  310 

12,  730 

9,162 

8, 152 

11, 190 

9,997 

732 


160,100 


0.133 
.147 

1.44 
.933 
.308 
.222 
.204 
.271 
.250 
.183 


0. 153 
.164 
1.66 
1.04 
.355 
.256 
.228 
.312 
.279 
.020 


UINTA    RIVER   AT   OURW   SCHOOL,  UTAH. 

Thi.s  station  was  esbiblishod  November  8,  1899,  by  C.  C.  Babb. 
It  is  located  at  the  highway  bridge  5  miles  below  the  station  at  Fort 
Duchesne.  The  original  gage  was  a  vertical  1  by  6  inch  board,  9 
feet  long,  nailed  to  the  east  side  of  the  south  crib  of  the  bridge. 
On  April  20,  1904,  anew  gage  rod  was  installed  on  the  north  crib, 
the  zero  of  which  is  1  foot  below  the  datum  of  the  old  gage.  It  is 
read  twice  each  day  by  O.  N.  Waddell,  the  superintendent  of  the 
school.  Discharge  measurements  are  made  at  high  stages  from  the 
bridge  and  at  ordinary  stages  ])y  wading  about  200  feet  below.  The  ini 
tial  point  for  soundings  for  the  section  at  the  bridge  is  the  zero  mark 
on  the  bridge  railing.  The  initial  point  for  the  wading  section  is  the  first 
tag  from  the  right  bank  on  the  tagged  wire.  The  channel  is  curved 
above  the  bridge  and  is  straight  for  600  feet  below.  The  right  bank 
is  high,  is  composed  of  gravel,  and  is  not  subject  to  overflow.  The 
left  bank  is  low  and  will  overflow  at  high  stages.  The  bed  of  the 
stream  is  rocky  and  is  filled  in  with  sediment  during  a  part  of  the  year. 
The  central  pier  of  the  bridge  divides  the  bridge  section  into  two  parts. 
Bench  mark  No.  1  is  the  center  one  of  the  line  of  nails  driven  in  a 
Cottonwood  tree  at  the  northwest  corner  of  the  bridge.  Its  elevation 
is  8.48  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  nail 
in  the  flagstaff  in  the  school  grounds.  Its  elevation  is  23.64  feet  alK)V'e 
the  zero  of  the  gage  and  4,760  feet  above  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 
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STREAM   MEASUEEMEN'rS    IN    1904,   PART    X.  [Ro.  133. 

Discharge  meaguremenU  of  Uinta  River  at  Ouray  School^  Vtahy  for  1904. 


Date 


March  18«... 

April  14  « 

April  20« 

April  25a.... 

May  20 

July  14« 

August  17«  -- 
September  5  « 
October  31  a  . 


Hydrographer. 


Area  of 
section. 


H.  8.  Reed 

do 

do 

Reed  and  Murphy 

H.  S.  Reed 

......do 


.do 
do 
do 


Mean 
velocity. 

Gagie 
height. 

Di*- 
chanrr. 

Ft.  per  sec. 

Feet. 

SeT,-f<ri. 

1.38 

1.37 

7i» 

1.67 

1.55 

113 

1.47 

1.48 

iC 

1.20 

1.33 

^'\ 

5.46 

4.15 

l,2>Ci 

1.94 

1.92 

1^ 

2.42 

2.43 

29: 

1.59 

1.65 

1^B^ 

1.57 

1.67 

113 

a  Measarement  made  by  wading  at  different  section. 
Mean  daily  gage  height j^  in  feet^  of  Uinta  River  at  Ouray  Schooff  Utah,  for  2904. 


Day. 

Mar. 

Apr. 

May. 

1.90 
1.93 
1.98 
1.98 
1.86 
1.76 
1.78 
1.82 
1.91 
2.39 
2.80 
3.48 
3.68 
4.02 
4.35 
4.15 
4.25 
4.65 
4.50 
4.50 
4.25 
4.00 
4.65 
5.25 
4.90 
4.40 
4.00 
3.90 
4.00 
3  90 
3  80 

1 

1.42 
1.60 
1.48 
1.40 
1.40 
1.35 
1.38 
1.32 
1.30 
1.28 
1.40 
1.42 
1.42 
1.60 
1.50 
1.60 
1.40 
1.40 
1.40 
1.46 
1.47 
1.42 
1.36 
1.32 
1.31 
1  30 
1  42 
1  49 
1  82 
1  90 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1.32 

1.35 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.32 

1.30. 

1.30 

1.35 

1.45 

1.58 

1.45 

1.40 

16 

17 

18 

19 : 

•JO 

21 

22 

•23 

•24 

25 

26 

27 

28 

29 

30 

31 

June. 

3.78 
3.68 
3.55 
3.26 
3.10 
3.08 
3.15 
3.35 
3.46 
3.49 
.3.60 
3.60 
3.48 
8.40 
8.40 
3.40 
3.39 
3.08 
8.00 
3.00 
3.00 
2.95 
2.85 
2,75 
2.65 
2.60 
2.50 
2  45 
2. 45 
2.35 


July.  I  Aug. 


Sept. 


2.45 
2.40 
2.30 
2.80 
2.25 
2.20 
2.25 
2.35 
2.30 
2.15 
2.00 
2.00 
2.00 
1.90 
1.80 
1.80 
1.80 
1.70 
1.65 
1.60 
1.60 
1.60 
1.55 
1.65 
1.90 
1.70 
1.60 
1.60 
1.80 
1.75 
1.70 


1.66 
1.60 
1.50 
1.50 
1.45 
1.40 
1.40 
1.35 
1.40 
1.25 
1.70 
1.50 
1.40 
2.35 
1.70 
2.15 
1.95 
2.19 
2.20 
1.99 
2.15 
1.76 
1.70 
1.78 
1.99 
1.78 
1.90 
1.95 
1  98 
1.90 
1.96 


2.01 
2.09 
1.72 
1.88 
1.78 
1.69 
1.61 
1.58 
1.51 
1.52 
1.50 
1.48 
1.51 
1.49 
1.52 
1.52 
1.52 
1.52 
1.52 
1.50 
1.51 
1.68 
1.90 
1.78 
1.77 
1.72 
1.76 
1.71 
1.73 
1.78 


Oct    I  Nov.     Dec* 


I 


-o    I 


1.80 

1.80 

1.79 

1.80 

1.78 

1.79 

1.81 

1.78 

1.80 

1.79 

1.82 

1.81 

1.80 

1.81 

1.80 

1.80 

1.80 

1.80 

1.79 

1.80 

1.80  I 

1.80  I 

1.79 

1.77 

1.75 

1.72 

1.72 

1.72  i 

1.70 

1.70 

1  70 


1.70  1  C 

1.70  It 

1.68  1.44 

1.62  1*7 

1.62  1  S- 

1.61  IV, 

1.60  1  > 

1.60  171 

1.64  l.i*' 

1.56    

1.5S    

1.52  j 

1.52    

1.52  ■ 

1.52    

1.51    

1.49    

1.4S    

1.43    

1.42    

1.40    

1.40    

1.40  ' 

1.41  i 

1.40    

1.43    

1.50    

1.40    

1.41  

1.41     


«Gagc  heights  referred  lo  new  datum. 


f>lce  during  December. 
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Rating  table  for  Uinta  River  at  Ouray  Schoolf   Utah^  from  January  1  to  December  SI, 

1904^ 


Gage 
height. 


Feci. 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.S5 
1.70 
1.75 
1,80 


Discharge. 


Second-feet. 

58 

64 

70 

77 

84 

92 

100 

108 

117 

126 

135 

144 


Gage 
height. 


Feet. 
1.85 
1.90 
1.95 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


Discharge. 


Second-JSpct. 
154 
164 
174 
184 
206 
230 
256 
284 
313 
344 
377 
413 


Gage 
height. 


Feet, 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Discharge. 


Sccond-/eet. 
452 
495 
540 
590 
640 
700 
760 
830 
900 
980 
1,060 
1,150 


Gage 
height. 

Discharge. 

Feet. 

Second-feel. 

4.10 

1,240 

4.20 

1,340 

4.30 

1,440 

4.40 

1,540 

4.50 

1,650 

4.60 

1,760 

4.70 

1,870 

4.80 

1,980 

4.90 

2,090 

5.00 

2,210 

5.10 

2,330 

5.20 

2,450 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
9  discharge  measurements  made  during  1904.  It  is  not  well  defined.  The  table  has 
l>een  extended  above  gage  height  4. 15  feet. 

Estimated  monthly  discharge  of  Uinta  River  at  Ouray  School y  Utah,  for  1904. 

[Drainage  area,  967  square  miles.] 


Month. 


March  15-31 

April 

Mav 

J  une 

July 

A  iigust 

September.. 

October 

N^ovember . . 


The  period, 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


ia5 

164 
2,510 
964 
298 
270 
204 
148 
126 


64 

62 

137 

270 

100 

58 

89 

126 

77 


Mean. 


70.5 
83.2 

972 

577 

174 

141 

120 

140 
94.7 


Total  in 
acre-feet. 


2,377 

4,951 

59,  770 

34, 330 

10,  700 

8,670 

7,140 

8,608 

5,635 


Run-off. 


Second- feet 

per  souare 

mile. 


142, 200 


0.073 
.086 

1.01 
.597 
.180 
.146 
.124 
.145 
.098 


Depth  In 
inches. 


0.046 
.096 
1.16 
.666 
.208 
.168 
.138 
.167 
•   .109 
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[KO.  133. 


WHITEROCKS  RIVER  NEAR  WHITEROCK8,  UTAH.** 

This  station  was  established  September  15,  1899,  by  C.  C.  Babb. 
It  is  located  at  the  mouth  of  the  canyon  at  the  foot  of  the  ''due  wav  " 
leading  to  the  river  bottom  from  the  plateau  above.  It  is  1()  miles 
above  the  Indian  agency  at  Whiterocks,  which  is  the  nearest  settle- 
ment. The  gage  is  an  inclined  2  by  4  inch  timber,  12  feet  long,  bolted 
to  the  triple  trunk  of  a  tree  on  the  left  bank  200  feet  below  the  gag- 
ing section.  Discharge  measurements  are  made  at  high  stages  by 
means  of  a  cable  and  car  located  200  feet  above  the  gage  rod.  At 
ordinary  stages  measurements  are  made  by  wading.  The  initial  point 
for  soundings  is  the  tree  to  which  the  cable  is  fastened  on  the  right 
bank.  The  channel  is  straight  for  150  feet  above  and  for  300  feet 
below  the  cable.  The  current  is  swift.  Both  banks  are  of  mediimi 
height  and  are  covered  with  a  thick  growth  of  trees  and  under- 
brush. The  bed  of  the  stream  is  rough  and  rocky  and  is  covered 
with  large  bowlders.  The  bed  is  permanent,  but  it  is  hard  to  get 
accurate  soundings  on  account  of  its  roughness.  The  bench  mark  is 
a  nail  in  a  burnt  aspen  tree  50  feet  east  of  the  gage.  Its  elevation  is 
10.12  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 


Discharge  measurements  of  Whiterocks  Rwer  near  Whiterocks,  Utah,  in  1904- 


Date. 


March  16 , 
April  24  . . 
May  28... 
June  19... 
August  30. 


Hydrog^rapher. 


H.S.  Reed 

do  .... 

do  .... 

do  .... 

do  .... 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sfjuarefeet. 

Ft.pertcc. 

1 
Feet. 

28.0 

1.32 

0.55 

28.0 

1.57 

.70 

87.0 

5.07 

2.00 

71.0 

3.61 

1.65 

45.0 

2.62 

1.10 

Discharge. 

Second-fret^ 
37 
44 
441 

lis 


a  Gage  heights  at  this  station  are  only  observed  when  vinitH  are  made  by  the  hydrographer,  so  dAily 
discharge  measurements  will  have  to  be  obtained  by  interpolation. 
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DUCHESNE   RIVER  NEAR  MYTON,  UTAH. 

This  station  was  established  October  26,  1899,  by  C.  C.  Babb. 
It  is  located  at  the  highway  bridge,  on  the  road  from  Fort  Duchesne 
to  Price,  Utah,  14  miles  from  Fort  Duchesne.  It  is  3  miles  below 
the  mouth  of  Lake  Creek.  The  ga'ge  is  a  vertical  2  by  6  inch  timber, 
12  feet  long,  nailed  to  the  south  side  of  the  west  abutment.  It  is 
read  twice  each  day  by  II.  Calvert,  the  storekeeper  at  Myton,  Utah. 
Discharge  measurements  are  made  at  all  stages  from  the  two-span 
highway  bridge  to  which  the  gage  is  attached.  The  initial  point 
for  soundings  is  the  extreme  east  end  of  the  bridge  stringer.  The 
channel  is  straight  for  100  feet  above  and  for  500  feet  below  the 
bridge.  The  current  is  sluggish  at  ordinary  stages.  The  right  bank 
is  high,  without  trees,  and  will  not  overflow.  The  left  bank  is  lower 
than  the  right,  is  covered  with  underbrush  and  trees,  and  will  over- 
flow at  extreme  flood  stages.  The  bed  of  the  stream  is  sandy  and 
somewhat  shifting.  The  channel  is  divided  into  two  parts  by  the 
center  pier  of  the  bridge.  The  bench  mark  is  a  nail  in  the  northwest 
corner  of  the  store.  Its  elevation  is  15.72  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 

Discharge  measurements  of  Duchejme  River  near  Myton,  Utah,  in  1904. 


Date. 


Hydrographer. 


Mart-h  10 J  H.  8.  Ree<l 

J  line  20 ! do 

J  line  21 do 

Jiilv  1 , do 

July  25 do 


AugUHt  31 do 

S<*ptemb(»r  1 do 

September  25  . .  i do 

September  25 . .  j do 


width. 

Fed. 

97 

108 

107 

105 

105 

103 

102 

97 

97 


Area  of 
section. 


Mean 
velocity 


Di8< 
charge. 


Sf/./eet.    '  Ft.  per  sec.  \ 


392 
786 
756 
638 
501 
521 
504 
466 
468 


0.84 
4.78 
4.24 


Feet. 
5.30 
8.20 
7.93 


2.63 

6.  90  ' 

1.62 

6.04 

1.39 

5.82 

1.16 

5.67 

.83 

5.32 

.77 

5.32 

Sec. -feet. 

:330 

3,756 
3,202 
1,685 
814 
724 
586 
385 
361 
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Mean  daily  gage  height^  infeety  of  Duchetne  River  near  Myton,  Utah,  for  1904- 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

6.95 
6.95 
6.80 
6.70 
6.60 
6.55 
6.65 
6.50 
6.45 
6.40 
6.25 
6.20 
6.20 
6.20 
6.10 
6.10 
6.00 
^  6.00 
5.91 
6.90 
6.82 
6.80 
6.70 
6.90 
6.00 
6.00 
6.85 
5.80 
5.85 
5.90 
6.80 

1 
Aug. 

1 

1  Sept. 

Oct 

Nov. 

5.28 

5.28 

5.25 

5.25 

5.25 

5.22 

5.22 

5.22 

5.20 

5.20 

5.20 

6.20 

5.20 

5.20 

5.20 

5.25 

5.33 

5.30 

5.25 

5.22 

5.26 

5.28 

5.29 

5.33 

5.37 

5.33 

5.29 

5.28 

5.38 

5.35 

! 

De<-. 

1 

6.29 
6.27 
5.23 
5.22 
5.25 
5.30 
5.28 
6,28 
5.28 
5.28 
6.34 
5.49 
6.73 
5.90 
6.01 
6.10 
6.08 
6.15 
6.21 
6.15 
6.10 
6.20 
6.98 
5.88 
5.82 
5.88 
6.06 
6.39 
6.37 
6.43 

6.37 
6.45 
6.30 
6.80 
6.34 
6.83 
6.30 
6.60 
6.49 
6.49 
6.80 
6.96 
7.04 
7.28 
7.49 
7.59 
7.70 
7.95 
8.14 
8.20 
8.20 
8.17 
8.65 
9.80 
9.50 
9.36 
8.95 
8.30 
8.30 
8.30 
8.30 

8.46 
8.65 
8.30 
7.95 
7.85 
7.80 
8.10 
8.40 
8.40 
8.86 
8.66 
8.86 
8.85 
8.70 
8.60 
8.80 
8.20 
8.16 
8.00 
8.10 
7.96 
7.86 
7.69 
7.59 
7.45 
7.26 
7.15 
7.05 
7.05 
7.00 

6.72 
5.70 
5.70 
5.68 
5.60 
5.52 
5.50 
6.50 
6.50 
6.50 
5.76 
6.65 
5.70 
6.72 
5.75 
6.75 
5.78 
5.80 
6.70 
6.60 
5.60 
6.45 
5.40 
6.46 
5.46 
6.46 
6.48 
6.65 
6.86 
7.15 
6.20 

5.65 

5.50 

5.40 

5.40 

5.36 

6.81 

5.30 

5.30 

5.30 

6.30 

5.25 

5.20 

5.20 

6.20 

5.20 

5.11 

5.20 

6.20 

6.20 

6.25 

5.30 

5.35 

5.40 

5.35 

6.30  i 

5.30 

5.30 

5.30 

5.30 

5.30 

5.80 
5.30 
5.30 
5.28 
6.28 
6.28 
5.40 
5.40 
6.49 
5.46 
5.44 
5.50 
5.50 
5.50 
6.48 
5.47 
5.44 
5.41 
5.35 
6.28 
5.28 
5.29 
6.30 
5.30 
6.30 
5.30 
5.30 
5.30 
5.30 
6.30 
5.30 

h  •*' 

2 

?  'j' 

8 

5  11 

4 

5  ;:^ 

5 

5  "^ 

6 

5  y 

7 

8 

9 

10 

5.30 
5.27 
5.21 
5.20 
6.25 
5.26 
6.21 
5.19 
6.20 
5.21 
5.25 
5.29 
5.23 
6.20 
5.20 
5.23 
5.25 
6.21 
5.20 
5.27 
5.37 
5.33 

11 

12 

13 

14 

■ 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 .^. 

VA  ..  .....  ......... ^. 

"''^IndTrIniJIm!^"'^' ]    OOLOBADO   BIVEB   DBAINAGE   BASIN.  115 

Hating  table  for  Ducheme  River  near  MytoUf  XJlah^  from  January  1  to  December  Sly  1904. 


Gage 
height. 

Discharge. 

1 

Seco  drfed. 

Gage 
height. 

Discharge. 
Second-feet. 

1     Gage 
,    height. 

1      Fed. 

DiRcharge. 
Second-feet. 

Gage 
height. 

Feet. 

DiBcharge. 
Second  feet- 

Fset. 

FM. 

5.10 

264 

6.00 

840 

7.20 

2,150 

8.40 

4,070 

5.15 

288 

6.10 

920 

7.30 

2,290 

8.50 

4,250 

5.20 

313 

6.20 

1,005 

7.40 

2, 430 

8.60 

4,430 

5.25 

339 

6.30 

1,100 

7.50 

2,575 

8.70 

4, 610 

5.30 

366 

6.40 

1,200 

7.60 

2,725 

8.80 

4,790 

5.35 

394 

6.50 

1,305 

7.70 

2,880 

8.90 

4,970 

5.40 

423 

6.60 

1,415 

7.80 

3,040 

9.00 

5,150 

5.45 

453 

6.70 

1,630 

7.90 

3,205 

9.10 

5,330 

5.50 

484 

6.80 

1,650 

8.00 

3,375 

9.20 

5,510 

5.60 

548 

6.90 

1,770 

8.10 

3,545 

9.30 

5,700 

5.70 

615 

7.00 

1,890 

8.20 

3,715 

9.40 

5,890 

5.80 

685 

7.10 

2,020 

8.30 

3,890 

9.50 

6,080 

5.90 

760 

1 

1 

^ 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
13  discharge  measarements  made  daring  1904.  It  is  fairly  well  defined  between  gage 
heights  5.30  feet  and  8.20  feet.  The  table  has  been  extended  above  gage  height 
8.20  feet. 

Egtimated  monthly  discharge  of  Duchesne  River  near  Myton,  Utahyfor  1904- 

[Drainage  area,  2,746  square  miles.] 


Discharge  in  second-feet. 


Month. 


Marc!h  10-31 

April 

May 

June 

July 

August 

September . . 

October 

November . . 


Maximum. 


The  period 


Minimum.       Mean 


406 

308 

1,230 

323 

6,080 

1,100 

4,880 

1,890 

1,830 

615 

2,085 

423 

581 

269 

484 

355 

411 

313 

335 

691 

2,856 

3,454 

1,031 

623 

369 

401 

346 


Total  in 
acre- feet. 


14,  620 
41, 120 
175,600 
205,500 
63,390 
38,  310 
21, 930 
24,660 
20,590 


Run-off. 


6a5,700 


Set»nd-feet 

per  Houare 

mile. 


0.122 
.252 
1.04 
1.26 
.375 
.227 
.134 
.146 
.126 


Depth  in 
inches. 


0.100 
.281 
1.20 
1.41 
.432 
.262 
.150 
.168 
.141 
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[iro.  133. 


DUCHESNE  RIVER   (wEST   FORK)   ABOVE   FORKS,    UTAH. 

This  station  was  established  May  26,  1904,  by  C.  Tanner.  It  k 
located  3  miles  above  the  forks  of  Duchesne  River.  The  ori^jinal 
gage  was  a  vertical  staff,  graduated  to  feet  and  tenths,  driven  into 
the  bed  of  the  stream  and  firmly  braced.  An  inclined  staff  gaj^i^, 
graduated  to  read  directly  to  feet  and  tenths,  was  established  Octo- 
ber 8,  1904,  the  datum  being  0.78  feet  below  that  of  the  vertical 
gage.  Gage  readings  are  taken  about  twice  a  week  by  Frank 
Thomas.  Discharge  measurements  are  made  by  means  of  a  cabjp 
and  car.  The  initial  point  for  soundings  is  the  first  ring  of  fine  wire 
around  the  cable  at  the  right  bank.  The  channel  is  straight  for 
about  200  feet  above  and  100  feet  below  the  station.  The  current  i> 
swift.  The  right  bank  is  high,  wooded,  and  is  not  liable  to  overflow. 
The  left  bank  is  low,  wooded,  and  subject  to  overflow  during  hitrh 
water.  The  bed  of  the  stream  is  composed  of  clean  sand,  gravel,  and 
rock,  and  is  permanent.  There  is  but  one  channel  at  all  stages.  The 
conditions  are  favorable  to  accurate  measurements.  The  bench  mark 
is  the  head  of  a  one-fourth  inch  bolt  driven  into  the  south  face  of  a 
large  pine  tree  about  85  feet  northwest  of  the  gage  rod.  The  tree  i> 
blazed  above  the  bolt  head,  and  marked  "  B.  M.  6.56"  with  nails  driven 
into  the  tree.  Its  elevation  is  6.56  feet  above  the  zero  of  the  inclined 
gage  and  5.78  feet  above  the  zero  of  the  vertical  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  measurements  of  Duches7ie  River  (West  Fork)  above  forks,  Vtah^  in  1904^ 


Date. 


May  26 . . . 
May  30 . . . 

June 6 

June  16... 
June  26... 
Julv  12... 
July  18... 
Augusts. . 
August  16, 
October  8. 


Hydrographer. 


C.  Tanner . 

.'...do 

F.  Thomas. 
C.  Tanner  . 

do  .... 

F.  Thomas. 

do  .... 

do  .... 

do  ..., 

C.  Tanner  , 


Area  of 
8e<;tion. 

Mean 
velocity. 

Ft.  per  see. 

Gage 
height. 

Disrharpe 

Square  feel. 

Srermfijfy* 

76 

4.29 

1.50 

31': 

67 

4.07 

1.30 

..1 . 

57 

3.95 

1.05 

49 

3.44 

.80 

16" 

37 

2.66 

.45 

y- 

28 

2.11 

.20 

N 

27 

1.67 

.15 

44 

22 

1.46 

.00 

'•-1 

21 

1.40 

.00 

•_\4 

18 

1.20 

—.07 

.>■ 
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Mean  daily  gage  lieight,  in  feel,  of  Ducheme  River  ( Wett  Fork)  abom  forks,  Utah,  for  1904. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

I 

o 

3 

0.00 

4 

r> 

6 

l.«> 

7 

8 

—0.07 

9 

10 

11 

1*2 

0.20 

18 

1.00 

14 

15 

.80 
.80 

.00 

17 

■  '  "1 

IS 

.15 

1 

19 

1 

21     

28 

-.05 

25 

i           • 

2t> 

1.60 

.46 

1 

27 

..1. ....... 

.40 

29 

30 

1.30 

.05 

» 

31 
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DUCHESNE   RIVER  (NORTH  FORK)   ABOVE   FORKS,   UTAH. 

This  station  was  established  May  28,  1904,  by  C.  Tanner.  It  is 
located  1  mile  above  the  forks  of  Duchesne  River.  The  original 
^ge  was  a  vertical  staff,  graduated  to  feet  and  tenths,  driven  into 
the  bed  of  the  river  near  the  right  bank.  An  inclined-staff  gage^ 
reading  directly  to  feet  and  tenths,  was  established  October  6,  1904, 
at  the  same  elevation  as  the  vertical  gage.  The  gage  is  read  about 
twice  a  week  by  Frank  Thomas.  Discharge  measurements  are 
made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initial 
point  for  soundings  is  the  first  metallic  tag  on  the  tagged  wire  at 
the  left  bank.  The  channel  is  straight  for  about  200  feet  above 
and  600  feet  below  the  station.  The  current  is  swift.  The  banks 
are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  large  bowlders,  and  is  permanent.  There  is  but  one  channel  at  all 
stages.  The  roughness  of  the  stream  bed  gives  large  inaccuracies  in 
determining  depth,  and  endangers  the  meter  when  attempting  to 
secure  bottom  velocities  during  high  stages.  Bench  mark  No.  1  is 
the  "Knob"  in  the  northeast  quadrant  of  a  cross  cut  in  a  limestone 
ledge  about  100  feet  southwest  of  the  gage  rod,  marked  by  the  words 
"Bench  mark"  chiseled  into  the  face  of  the  cliff  to  the  north  of  the 
cross.  Its  elevation  is  8.39  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  head  of  a  bolt  driven  into  the  root  of  the  pine  tree 
to  which  the  cable  and  gage  rods  are  fastened.  It  is  marked  "Bench 
mark  5.11."     Its  elevation  is  5.11  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 


Discharge  meamrements  of  Duchesne  River  {North  Fork)  above  forkSj  Utahj  in  1904. 


Date. 


May  28 

June  19  . . . 
June  26  . . . 
Julvl2.... 
July  19.... 
August  3.. - 
August  16.. 
October  7  « 


Hydrographer. 


C.  Tanner  . 

do  .... 

do  .... 

F.  Thomas 

do  .... 

do  .... 

do  .... 

C.  Tanner  . 


Area  of 
section. 

Mean 
velocity. 

Gaxe 
height. 

DiKhAiige. 

Sqttare/eet. 

Ft.  per  sec. 

Fed. 

Second-fcft. 

148 

5.18 

2.50 

765 

157 

5.46 

2.65 

860 

119 

3.50 

2.00 

415 

96 

2.96 

1.40 

283 

82 

2.38 

1.20 

196 

72 

1.84 

1.00 

133 

64 

1.80 

.95 

116 

49 

1.06 

.76 

52 

1 

aMetisurement  made  200  yards  above  cable  station. 
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Mean  daily  gaffe  heighty  in  feett  of  Duchesne  River  {North  Fork)  above  forks,  Ctahyfor 

1904. 


Day. 


May. 


Jtine.     July, 


Aug.   I  Sept. 


Oct. 


1.00 


6 

7 

8 

9 

10 


2.40 


95 


0.71 


.76 


.74 


jm  ......  ............................................. 

12 

1 

1.40 

1 

1 

13 

3.10 

.96' 

14 

1 

,8 :::::::::...::.; :...: : 

1 
........ 1 

16 

1 

1 

.95 





17 

••• 

2.50 



. 

18 



19 

2.65 



1.20 

........ 

1 

20 



21 

' 

22 

23 

1 
1 1 

24 

.90  

26 



26 

2.80 
2.70 
2.50 
2.50 

2.00 

1 

27 

1 

28 

l.*S 

1 

29 

1 

........ 

1 

1 

30 , 

1.00 

1      1 

31 

1 

1 

ROCK   GREEK   (EAST  CREEK)    10   MILES  ABOVE   MOUTH,  UTAH. 

This  station  was  established  May  17,  1904,  by  H.  S.  Reed.  It  was 
originally  located  at  the  footbridge  at  the  ford  where  the  Indian  trail 
up  Farm  Creek  to  Whiterocks,  Utah,  crosses  Rock  Creek,  about  8i 
miles  above  the  junction  of  Rock  Creek  with  the  Duchesne  River.  A 
plain  staflF  gage  was  fastened  to  the  left  abutment  of  the  bridge,  and 
discharge  measurements  were  made  from  the  footbridge.  Bench 
marks  for  this  gage  were  established  as  follows:  No.  1  is  a  nail  in 
the  bridge  stringer  back  of  the  gage  rod.  Its  elevation  is  6.33  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  highest  point 
on  bowlder  15  feet  southeast  from  the  gage.  Its  elevation  is  6.87  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  nail  in  a  stump  55 
feet  west  of  the  gage  rod  at  the  west  end  of  the  bridge.  Its  elevation 
is  6.50  feet  above  the  zero  of  the  gage. 

The  station  was  reestablished  ffune  21,  1904,  by  C.  Tanner,  at 
approximately  the  7,5(X)  foot  contour,  about  10  miles  above  the  mouth 
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[Jfo.  IHT 


of  the  creek,  li  miles  above  the  original  location.  The  new  gage  i-  u 
plain  staff,  graduated  to  feet  and  tenths,  driven  into  the  bed  of  tb** 
stream  and  firmly  braced.  It  is  read  twice  each  week  by  Frank 
Thomas.  Discharge  meiisurementa  are  made  by  means  of  a  t-able,  i-ar, 
and  tagged  wire.  The  initial  point  for  soundings  is  the  first  metal  Uiif 
on  the  tagged  wire  at  the  left  bank.  The  channel  is  straight  for  .%<•• 
feet  above  and  4()0  feet  below  the  station.  The  current  is  swift.  Th«- 
right  bank  is  low,  and  liable  to  overflow  during  high  water.  The  left 
bank  is  high,  rocky,  and  not  subject  to  ovei*flow.  The  bed  of  tLt 
stream  is  composed  of  rock,  free  from  vegetation,  and  is  permanent. 
There  is  but  one  channel  at  all  stages.  The  chief  inacciinu*v  U 
developed  by  the  uneven  bed.  No  bench  marks  have  as  yet  l^een 
established  for  the  new  gage. 

The  observations  at  this  station  during  1904  have  been  made  undei 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  measurements  of  Rock  Creek  (East  Creek)  10  miles  above  mouth,  Utah^  in  19*.^ 


Date. 


May  17 

May  18 

June  21 

Juue25 

July  20 

August  14 

September  26 
October  4 


Hydrf^grapher. 


H.  S.  Reed 

do  .... 

C.  Tanner  . 

do  .... 

F.  Thomas. 

do  .... 

C.  Tanner  . 
do  .... 


Area  of 
section. 


Square/ect. 
89 
104 
232 
206 
135 
128 
100 
100 


Mean 
velocity. 


Ft.  per  9CC. 
6.47 
7.35 
4.00 
3.04 
1.79 
1.32 
.85 
.73 


Osge 
height. 

DiseJ 

Feet. 

Src»M, 

2.80 

3.20 

3.60 

3.25 

2.50 

2.20 

2.11 

2.07 

74* 

1*41 


Mean  daily  gage  height,  in  feet,  of  Rock  Creek  (East  Creek)  10  miles  above  mouthy  I'^a' 

for  1904. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

I>ay. 

May. 

2.80 
3.20 

June. 

July. 

Aug. 

S«'pt. 

r 

1 .. 

1  17 

2 

:  18 

3 

19 

3.80 
3.60 
3.60 

4 

2.07 

20 

2.50 

6 

2. 15 

2.07 

21 

6 

• 

'  22 

; 

7 

1  23 

2.20 

8 

24 

9 

25 

3.25 

10 

26 

2.11 

11 

i  27 

1 

12 

1 

2S 

>••>•• 

13 

'  '29 

14 

2.20 

1 

;^0 

1 

.   . 

15 

1       

1  :u 

J 

2.20 

10 

1 
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STRAWBERRY   RIVER  IN   STRAWBERRY   VALLEY,    UTAH. 

This  station  was  established  May  12,  1903,  by  C.  Tanner.  The 
original  gage  was  a  vertical  staff,  graduated  to  feet  and  tenths,  driven 
into  the  bed  of  the  river  100  feet  below  the  junction  of  Big  and  Little 
Strawberry  rivers.  A  new  gage  was  installed  June  2,  1904,  one-half 
mile  below  the  junction.  It  is  a  vertical  staff,  graduated  to  feet  and 
tenths,  driven  into  the  bed  of  the  river  and  securely  braced.  The 
ij^age  is  read  twice  a  week  by  Frank  Thomas.  Discharge  measure- 
ments are  made  by  means  of  a  cable,  <-ar,  and  tagged  wire.  The  initial 
point  for  soundings  is  the  first  metal  tag  on  the  tagged  wire  at  the  left 
hank.  The  channel  is  straight  for  about  600  feet  above  and  400  feet 
!)elow  the  station.  The  current  is  sluggish.  Both  banks  are  wooded 
and  not  liable  to  oveiHow.  The  bed  of  the  stream  is  composed  of 
gravel,  somewhat  moss-grown,  and  permanent.  There  is  but  one 
channel  at  all  stages.  The  vegetation  in  the  bed  of  the  stream  may 
affect  both  gage  heights  and  gagings  at  low  water.  No  bench  marks 
have  been  established,  but  the  relation  between  the  two  gages  has  been 
established  by  simultaneous  readings. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 


Discliarge  measuremerds  of  Strawberry  River  in  Strawberry  Valley^  Utah,  in  1904. 


Date. 


May  22 
June  1. 


June  10, 


June  15. 


June  28. 


July  9 


July  17 


August  26 


Hydrographer. 


C.  Tanner 
do  ... 


F.  Thomas 


C.  Tanner 


do  ... 


F.  Thomas. 


do 


September  22  . ,    C.  Tanner 


Area  of 
section. 


do 


Square  fret. 

108 

84 

86 
78 
61 


61 


60 


30 


26 


Mean 
velocity. 


Ft.  j)er  sec. 
3.88 
3.06 

1.64 

1.67 

1.31 

1.07 

.93 

1.17 
1.03 


{ 
{ 
{ 
{ 
{ 
{ 


Gage 
heignt. 

Feet. 
2.95 
2.25 

(2.20)^ 
1.80  JJ 

1. 50  \) 
(1.75)L 

1.17   / 


(1.75) 

1.00 

(1.75) 

.95 
(1.95)1) 

.95 

.98 


Discharge. 

Second-feet. 
420 
257 

141 

131 

79 

64 

56 

35 
27 


} 
} 


} 


Note. — Gage  heights  in  jmrcn theses  are  taken  from  the  new  giige  rod  at  cable  .section,  which  arc  of 
no  value  in  season  of  growing  uios8,  as  gage  reading  does  not  fall  an  creek  diminishes  in  volume. 
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Estimated  moTiihly  discharge  «  of  Strawberry  Creek  in  Strawberry  Valley^  Utah,  for  19C4 


Month. 


January  

February 

March 

April 

May 

June 

July , 

AugU8t 

September 

October 

November 

December 

The  year 


Dischan^e  In  seoond-feet. 
Maximum. 


472 


Minimum. 


27 

27 

27 

27 

27 

27 

224 

27 

472 

230 

257 

74 

74 

48 

48 

34 

33 

27 

27 

27 

27 

27 

27 

27 

Mean. 


27 
27 
27 
97 
372 
146 
58 
40 
29 
27 
27 
27 


I 


'      Tola:  in 
«cre-fe*-L 

I 


to  ' 


1 .  Vi: 

5,771 
22,S'i' 

8,«f: 

3,o6fi 

i.firri 

l,f«1h 
l,t*i> 


54.  M-*! 


« Ii^Atimated  by  C.  Tanner  from  meter  measurements,  interpolated  gage  heights,  and  temperalisn? 
records. 


CURRANT   CREEK   13    MILES   ABOVE    MOUTH,  UTAH. 

This  station  was  established  May  23,  1904,  by  C.  Tanner.  It  is 
located  13  miles  above  the  junction  of  Deep  and  Currant  ci'^eek>. 
A  plain  staff  gage  graduated  to  feet  and  tenths  is  driven  into  the 
bed  of  the  stream.  It  is  read  twice  each  week  by  Frank  Thoma?i. 
Discharge  measurements  are  made  by  wading  near  the  gage.  The 
initial  point  for  soundings  is  the  first  tag  of  the  tagged  wire  at  the 
left  bank.  The  channel  is  straight  for  about  150  feet  above  and  >•> 
feet  below  the  station.  The  current  is  swift.  The  banks  of  the 
stream  are  about  2  feet  high,  covered  with  willows,  and  are  liable 
to  overflow.  The  bed  of  the  stream  is  composed  of  bowlders  and 
gravel.  It  is  rough  and  permanent.  There  is  but  one  channel  at 
all  stages. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 
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Discharge  meaguremenia  of  Currant  Creek  IS  miles  above  mouthy  Utahj  in  1904- 


Date. 


May  23 

September  24 


Hydrographer. 


Area  of 
section. 


Mean 
velocity 


Square  feel.  I   Ft.peraec. 
62  '  3.02 


11 


.68 


Gage 
height. 


Feet. 
2.80 
.90 


Discharge. 

S^:ond'feet. 
186 
8 


CURRANT  GREEK  3  MILES  ABOVE  MOUTH,  UTAH. 

This  station  was  established  April  -1:,  1904,  by  C.  Tanner.  It  is 
located  at  the  road  crossing  3  miles  above  the  junction  of  Deep  and 
Currant  creeks.  A  plain  staff  gage,  graduated  to  feet  and  tenths,  is 
driven  firmly  into  the  bed  of  the  stream  and  securely  braced.  It  is 
read  twice  each  week  b}^  Frank  Thomas.  Discharge  measurements 
are  made  by  wading  near  the  gage.  The  initial  point  for  soundings  is 
a  blazed  stake  driven  into  the  left  bank  about  15  feet  below  the  gage 
rod.  The  channel  is  straight  for  about  200  feet  above  and  75  feet 
below  the  station.  The  current  is  swift.  The  right  bank  is  wooded 
and  overflows  only  during  extremely  high  water.  The  left  bank  is 
high,  wooded,  and  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  coarse  gravel,  free  from  vegetation,  and  is  liable  to 
shift  at  high  water.     There  is  but  one  channel  at  all  stages. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  measurements  of  durrant  Creek  S  miles  above  moiUhf  Utahy  in  1904^ 


Date. 


April  4 

May  23 

May  31 

June  16 

June  27 

July  11 

August  4 

September  25. 


Hydrographer. 


C.  Tanner. . 

do.... 

do.... 

do  .... 

do.... 

F.  Thomas. 

do  .... 

C.  Tanner.. 


Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 

Gage 
height. 

SqtMre/eet. 

Feet. 

17 

1.90 

1.43 

52 

3.87 

2.33 

45 

3.57 

2.13 

33 

2.83 

1.88 

28 

2.29 

1.70 

22 

2.10 

1.50 

16 

1.40 

1.35 

16 

1.03 

1.37 

Discharge. 


Second-feel. 
32 
202 
159 
94 
65 
46 
23 
16 
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Mean  daibj  gage  hnghlj  in  feet,  of  Currant  Creek  3 
Day.         Apr.      Juno.      July.       Au[?.      Sept.         Day. 

mile*  w 
May. 

hove  maulh^  Vtah^  /in-  /^/;. 
Jum».      July.        Aug.      S-j* 

1 ' 

1 
1 

17 

2 

i 

18 

3 , 

19 

4          .   .        1.43 

........ 

l.STi                   1 

20 

• 

5 

21 

1.45 

6            



^tl 

7 i 

23 

24 

2.:» 

' 1  

8               1 

1 

1  .^ 

9 

! 1 i 

25 

1 Z* 

10 

1.50 

1 

26 

1.30    

11    

1.50 

1 

27 

1.70 
1  70 

•** 1 

12 

1 ' 

28 



13 

1 

29 

30 

1 
..  .1  -- 

15   '-- 

31 

2.13 

16 

1.88 

1 

1                                 1 

A«     ................ 

1 

1 

1 

LAKE    FORK    (WEST   FORK)    10   MILES  ABOVE   FORKS,  UTAH. 

This  station  was  established  May  16,  1904,  by  H.  S.  Reed.  It  i^ 
located  at  the  outlet  of  the  lower  lake  on  the  West  Fork,  10  mil- 
above  the  forks  of  Lake  Fork.  It  is  at  approximately  the  ^,5'^'- 
foot  contour.  Whiterocks  Indian  Agency,  the  nearest  [>ost-office,  i- 
about  50  miles  distant.  Fort  Duchesne  is  about  50  miles  to  the  south- 
east. The  original  gage  was  a  vertical  staff  driven  into  the  bod  of  i\y 
stream  and  braced  to  a  pine  tree  on  the  right  bank.  An  inclined  <tatf 
gage,  reading  directly  to  feet  and  tenths,  was  established  Scpteml*^: 
80,  1904,  by  C.  Tanner,  at  the  same  elevation  as  the  vertical  gag*. 
The  gage  is  read  ])y  Fi*ank  Thomas.  Discharge  measurements  ar^ 
made  b}'^  means  of  a  cable,  car,  and  tagged  wire  at  ordinary  stai^T-- 
and  by  wading  during  low  water.  The  channel  is  straight  for  8«K.>  Ui-\ 
above  and  150  feet  })elow  the  station.  The  current  is  sluggish  alK»v» 
and  swift  below  the  station.  Both  banks  are  high,  wooded,  and  n.  r 
liable  to  overflow.  The  bed  of  the  stream  is  rock}^  free  from  vegeta- 
tion, and  permanent.  There  is  but  one  channel  at  all  stages.  Bene  b 
mark  No.  1  is  the  head  of  a  one-fourth  inch  bolt  driven  into  the  nor:*i 
side  of  the  red  pine  tree  which  forms  the  cable  support  on  the  riirht 
bank.  The  tree  is  blazed  above  the  bolt  and  marked  '*U.  S.  G.  S. 
Gage  B.  M.  8.48.'"  Its  elevation  is  8.43  feet  above  the  zero  of  tL« 
gage.  Bench  mark  No.  2  is  the  head  of  a  30-penny  nail  driven  int » 
the  root  of  a  pine  tree  45  feet  south  of  bench  mark  No.  1.  It**  ele\a- 
tion  is  4.25  feet  a})ove  the  zero  of  the  gage.  Bench  mark  No.  3  i>  iL  - 
h<Mid  of  a  30-penny  nail  2  feet  above  the  ground,  driven  into  the  ea^: 
side  of  a  pine  tree  25  feet  west  of  bench  mark  No.  1.     It  is  markt^. 
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'^  IT.  s.  G.  S.  B.  M.     Elevation,  10.38."     Its  elevation  is  10.38  feet 
ibovo  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the*  direction  of  G.  L.  Swendsen,  district  engineer. 

DinrJutrge  meamiremeyUs  of  Ixike  Fork  (Wegt  Fork)  10  miles  aboiJf  forks j  Utahj  m  19()4. 


Date. 


Hydrogrnpher. 


May  16 II.  S.  Reed 

.June  29 do 

Sopteiul)er  1  . . .    F.  Thomas. 
St»ptenil>er 29  ..i  C.  Tanner  . 


Aren  of 

section. 


Square  fed. 
155 

156 

97 

m 


Mean 
velocitv, 


Ft.  per  sec. 
1.99 

2.20 

1.21 

.85 


Ciage 
height. 

Feet. 
2.80 

2.  :i3 
l.;S5 
1.10 


Disrharge. 

Second-fed. 
309 

344 

117 

56 


Note.— For  meHsuremenUs  made  of  a  small  creek  entering  the  lake  above  the  staticm  see  miscella- 
neous metisuremeutfl. 

LAKE   FORK    (eAST   FORK)    8   MILES   ABOVE   FORKS,  UTAH. 

This  station  was  established  May  14,  1904,  by  H.  S.  Reed.     It  is 
located  8  miles  above  the  forks  of  Lake  Fork,  1   mile  below  the 
upper  Indian  camp  on  the  East  Fork,  at  approximately  the  7,500-foot 
contour.     Whiterocks  Indian  Agency,  the  nearest  post-office,  is  about 
40  miles  distant,  and  Fort  Duchesne  is  about  45  miles  to  the  northeast. 
The  original  gage  was  a  plain  staff  driven  into  the  bed  of  the  stream 
and  braced  to  an  overhanging  stump  on  the  left  bank.     An  inclined 
gage,  reading  directly  to  feet  and  tenths,  was  e.sta})lished  October  2, 
li>04,  by  C.  Tanner,  at  the  same  elevation  a.s  the  vertical  gage.     The 
gage  is  read  by  Frank  Thomas.     Discharge  measurements  are  made 
by  means  of  a  cable,  air,  and  tagged  wire.     The  initial  point  for 
soundings  is  the  first  metal  tag  on  the  tagged  line  at  the  right  bank. 
The  channel  is  stmight  for  about  300  feet  above  and  200  feet  below 
the  station.     The  current  is  swift.     The  right  bank  is  low,  wooded, 
and  liable  to  overflow  during  high  water.     The  left  bank  is  high, 
wotxled,  and  not  subject  to  overflow.     The  bed  of  the  stream  is  com- 
posed of  bowlders,  free  from  vegetation,  and  permanent.     There  is 
but  one  channel  at  all  stages.     Bench  mark  No.  1  is  a  bolt  in  the  cable 
X)ost  on  the  right  bank.     Its  elevation  is  3.49  feet  above  the  zero  of 
the  gage.     Bench  mark  No.  2  is  a  cross  chiseled  in  a  large  bowlder 
near  the  left  end  of  the  cable.     It  has  an  elevation  of  6.39  feet  above 
the  zero  of  the  gage,  and   is  marked   '^U.  S.  G.  S.  B.  M.  6.39." 
Bench  mark  No.  3  is  the  head  of  a  30-penny  nail  driven  into  the  sawed 
stump  of  an  aspen  on  the  left  bank.     Its  elevation  is  8.52  feet  above 
the  zero  of  the  gage. 
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fso.  153- 


The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  measurements  of  Lake  Fork  {East  Fork)  8  miles  above  forks,   Vtah^  in  190*. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dtochane? 

Mayl4« 

June  28  « 

H.  S.  Reed 

Sqtuurefnet. 

94 
64 

Ft.  per  tec. 
2.91 
2.72 
1.33 

FeeL 
1.40 
1.31 
.68 

SeooniJ'rt. 

2Hn 

do 

'S-t\ 

October  2 

C  Tanner 

^ 

a  Measurement  made  by  wading. 


LAKE  FORK  BELOW  FORKS,  UTAH. 

This  station  was  established  June  23,  1904,  by  C.  Tanner,  It  i> 
located  just  below  the  forks  of  Lake  Pork,  on  the  trail  from  Spanish 
Fork  to  Whiterocks,  Utah.  A  plain  staflp  gage,  graduated  to  feet  and 
tenths,  is  driven  vertically  into  the  bed  of  the  stream  and  securely 
braced.  It  is  read  twice  a  week  by  Frank  Thomas.  Discharge  meas- 
urements are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  the  first  metal  tag  on  the  tagged  ¥rire  at 
the  left  bank.  The  channel  is  straight  for  about  400  feet  above  and 
below  the  station.  The  current  is  swift.  The  right  bank  is  low, 
wooded,  and  liable  to  overflow  during  high  water.  The  left  bank  L< 
high,  wooded,  and  is  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  large  bowlders,  free  from  vegetation,  and  is  some- 
what shifting.  There  is  but  one  channel  at  all  stages.  The  condi- 
tions are  unfavorable  to  accurate  measurement,  but  are  the  best  that 
could  be  found. 

The  observations  at  this  station  during  1904  have  l)een  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  measurements  of  Lake  Fhrk  below  forks,  Utah,  in  1904. 


Date. 


June  24 

July  20 

August  14 

September  1  . 
September  28 


Hydrographer. 


C.  Tanner . 
F.  Thomas. 

do.... 

do  .... 

C.  Tanner . 


Area  of 
section. 

Square  fed. 

Mean 
velocity. 

Gage 
height. 

Ft.  per  sec. 

Feet, 

153 

5.06 

2.00 

109 

3.38 

1.00 

106 

3.34 

1.00 

96 

2.93 

.85 

70 

2.38 

.65 

Discharire, 


Secand-ffti, 


772 


3H9 
35o 

Ids 
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LAKE  PORK   NEAR  ITS  MOUTH,  UTAH. 

This  3tation  was  established  July  3,  1900,  by  C.  T.  Prall.  It  is 
located  at  the  wagon  bridge  one-half  mile  above  the  mouth  of  the 
creek.  It  is  3  miles  from  the  gaging  station  on  Duchesne  River  at 
Price  Road  bridge  and  is  17  miles  southwest  of  Fort  Duchesne.  The 
g-age  is  a  1  by  4  inch  vertical  board,  9  feet  long,  nailed  to  the  down- 
stream side  of  the  west  abutment.  During  1904  all  discharge  meas- 
urements were  made  from  the  bridge.  There  is  a  section  400  feet 
below  the  bridge  at  which  measurements  may  be  made  by  wading. 
The  initial  point  for  soundings  is  a  point  marked  on  the  bridge  floor 
at  the  edge  of  the  east  abutment  on  the  right  bank.  The  channel  is 
straight  for  75  feet  above  and  for  200  feet  below  the  station.  The 
current  is  never  swift  except  during  flood  stages.  Both  banks  are 
high  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  cobblestones  and  there  is  but  one  channel  at  all  stages.  Bench 
mark  No.  1  is  a  nail  in  the  bridge  abutment  opposite  the  4. 5-foot  mark 
on  the  gage  rod.  Bench  mark  No.  2  is  a  nail  in  the  bridge  upright 
directly  over  the  gage  rod.  Its  elevation  is  10.59  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  S.  Reed,  resident  hydrographer. 

DUcharge  mecvmrements  of  Lake  Fork  near  its  motUh,  Utahf  in  1904» 


Date. 


Hydrographer. 


Width. 


March  10 H.  8.  Reed 

April  21 ! do 

April  22 1  Reed  and  Murphy. 

Mavl9 H.  S.  Reed 

m 

June  20 i do 

June  21 1 do 

July  1 do 

July  25 ' do 

August  31 ' do , 

August  31 ' do 

September  26  . .  I do 


Feet. 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

•     40 


Area  of 
section. 

Me<in 
velocity. 

Ft.  per  sec. 

Sq.feet. 

124 

0.52 

135 

1.22 

138 

1.13 

234 

4.80 

247 

4.98 

234 

4.78 

182 

3.31 

154 

2.10 

160 

2.44 

143 

2.09 

134 

1.28 

Goffc 
height. 


Feet. 

1.80 

2.20 

2.15 

4.30 

4.32 

4.15 

3.25 

2.60 

2.80 
2.60 
2.23 


DlR- 

cbarge. 


Sec-feet. 

64 

165 

156 

1,123 

1,230 

1,119 

603 

324 

391 

299 

171 


RED  GREEK  ABOVE  NARROWS,  UTAH. 

This  station  was  established  May  31, 1904,  by  C.  Tanner.  It  is  located 
above  the  narrows  of  Red  Creek,  about  10  miles  above  the  point  where 
the  Avagon  road  from  Heber  City  to  Fort  Duchesne  crosses  Red  Creek. 
A  plain  staff  gage,  graduated  to  feet  and  tenths,  is  driven  into  the  bed  of 
the  stream  and  firmly  braced.    It  is  read  twice  a  week  by  Frank  Thomas* 
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Discharge  measurements  are  made  by  wading  near  the  gage.  The 
initial  point  for  soundings  is  a  blazed  stake  on  the  left  bank,  to  which 
one  end  of  the  tagged  wire  is  fastened  when  the  stream  is  gaged.  The 
channel  is  straight  for  35  feet  above  and  25  feet  below  the  station. 
The  current  is  sluggish  above  and  swift  below  the  station.  Both  bank?* 
are  low,  covered  with  a  willow  growth,  and  liable  to  overflow  diirincr 
high  water.  The  bed  of  the  stream  is  composed  of  clean  sand  and 
gravel  and  is  fairly  permanent.  There  is  but  one  channel  at  all  stages. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  (x.  L.  Swendsen,  district  engineer. 

Discharge  meiunrenient*  of  Red  Creek  afpore  narrowSj  Utahj  in  7904. 
Date.  Hydrographer. 


Mav  81 ... . 

June  6 

October  12. 


C.  Tanner . 
F.  Thomait. 
do  .... 


Area  of 
swtion. 

Squ<irr  feet. 

Mean 
VehK'ily. 

Ft.  ])er  see. 

Gage 
height. 

Fed, 

Di.*^hHrg'.v 

Second  Ufi. 

15 

1.80 

2.40 

27 

12 

2.02 

1.95 

24 

1.5 

1.12 

.60 

2 

PRICE    RIVER   NEAR   HELPER,    UTAH. 


This  station  was  established  Februaiy  21,  1904,  by  Caleb  Tanner. 
It  is  located  on  the  upper  side  of  the  ford,  near  the  settlement  of 
Spring  Glen,  about  2i  miles  south  of  the  town  of  Helper,  Utah,  and 
about  350  feet  west  of  the  main  line  of  the  Denver  and  Rio  Grande 
Railroad.  A  plain  staff  gage,  graduated  to  feet  and  tenths,  is  driven 
vertically  into  the  bed  of  the  river.  It  is  read  once  each  day  by  Perry 
Miller.  Discharge  measurements  are  made  b^^  wading.  The  initial 
point  for  soundings  is  a  2  b}'  4  inch  post  driven  into  the  slope  of  the 
left  bank,  south  cS-  west  21i  feet  from  the  gage.  The  course  of  the 
section  is  north  44'^  west.  At  71  feet  on  the  section  a  2  by  4  inch  post 
is  driven  on  the  west  bank  of  the  river.  The  channel  is  straight  for 
125  feet  above  and  400  feet  below  the  station.  The  current  is  swift. 
The  right  bank  is  a  low,  sloping  bank  of  clay  and  sand.  The  left  bank 
is  high  at  the  station,  but  30  feet  below  turns  away  from  the  river, 
leaving  a  large  area  of  low  ground  that  is  mostly  covered  during  high 
water.  The  bed  of  the  stream  is  composed  of  clean  gravel  and  sand 
and  fairly  permanent,  except  ne^r.  the  east  bank,  where  it  is  liable  to 
shift.  There  is  one  channel  at  all  stages.  During  extreme  high  water 
discharge  measurements  may  have  to  be  taken  at  the  footbridge. 
Bench  mark  No.  1  bears  south  05"^  east  23  feet  from  the  gage,  being  a 
United   States   Geological   Survey  standard   bench-mark  cap  set  in 

• 

cement  on  a  sandstone  bowlder  embedded  in  the  sloping  bank,  about 
16  feet  below  the  center  of  a  small  ditch.  Its  elevation  is  12.55  feet 
above  the  zero  of  the  gage,  and  is  so  marked  upon  the  cap.  Bench 
mark  No.  2  bears  south  M"^  east  19.2  feet  from  the  gage,  being  a  crosj? 
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chiseled  on  the  sloping  face  of  a  large  bowlder  embedded  in  the  slop- 
ing bank  and  marked  '^B.  M."  Its  elevation  is  11.19  f eet  alwve  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

DUcJiarge  measuremenU  of  I^Hce  River  near  Helper,  Utahf  in  1904^ 


Date. 


February  20 

April  1 

June  11 

September  2 
December  6. 


Hydrojirrapher. 


C.  Tanner 

W.  P.  Hardesty 
W.  Swendsen . . 

C.  Tanner 

W.  Swendsen.. 


I 


Area  of 
Mection. 


Square  feet. 

23 

45 

105 

29 

3.3 


Mean 
velwlty. 


Ft.  ])er  »ec. 
1.08 
1.51 
2.55 
.94 
1.41 


Clage 
eight. 

Discharge. 

Feet. 

Second-feet. 

3.33 

25 

3.63 

68 

4.32 

268 

3.43 

27 

3.20 

5 

Mean  daily  gage  height^  in  feet j  of  Price  River  near  Helper ,  Utah, 

Apr.  '  May.  '  June.  '  July. 


Day. 


Feb. 


3. 
I. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IK. 
19. 
20. 
21. 
•22. 
■23. 
24. 


25. 


26. 
27. 
28. 
29. 
30. 
31. 


8.33 
3.32 
3.33 
3.33 
3.4.') 
3.42 
8.60 
3.53 
3.63 
3.60 


Mar. 

I 

I 

3.63 

3.53  I 

3.48  ' 

3.50  I 

3.40  I 

3.50 

4.60 

3.60 

3.40 

3.50 

3..'t0 

3.40 

3.40 

3.50 

3.40 

8.40  I 

3.40  I 

3.50  1 

3.50  ' 

3.60 

3.40 

3.60 

8.40 

3.60  , 

3.60 

8.50 

3.40 

3.50 

3.60 

3.60 

3.60  ' 


I 


for  1904. 

i  I 

Aug.  '  Sept.  ,   Oct.      Nov. 


3.65 

4.30 

. .  - . . . . 

3.75 

8.50 

3.60 

4.20 

3.75 

8.55 

3.61 

4.82 



8.75 

8.45 

8.60 

4. -25 

3.65 

3.45 

3.70 

4.30 

3.65 

3.45 

8.70 

1 

4.:J5 

....... 

3.65 

3. 45 

8.60 

4.60 

3.60 

3.45 

3.70 

4.60 



3.70 

3.45 

3.M) 

4.70 

3.60 

3.40 

3.90 

4.85 

3..% 

3.40 

4.20 

4.90 

^4.30 

3.50 

3.40 

4.10 

A.m 

4.30 

3.50 

3.45 

4.10 

4.60 

4.25 

8.65 

3.55 

4.20  ' 

4.65 

4.20 

8.50 

3.55 

4.40 

4.70 

4. '20 

8.55 

8.55 

4.10' 

4.70 

4.15 

8.50 

3. 45 

4.10  1 

4.70 

4.15 

8.50 

8.50 

4.10  ' 

4.75 

4.15 

A.^ 

8.60 

4.20 

1 

4.70 

4.00 

3.50 

3.40 

4.30 

4.60 

4.15 

3.50 

8.40 

4.10 

4.55 

4.00 

3.50 

3.45 

4.00 

4.50 

3.95 

3.50 

3.40 

4.00 

4.50 

3.95 

3.55 

3.40 

3.90  ' 

4.60 

4.00 

3.50 

3.45 

3.90 

(") 

3.95 

3.50 

3. 45 

4.00  ' 

3.95 

8.50 

3.45 

4.00 

3.85 

3..W 

^3.55 

4.10  ' 

8.85 

3.55 

3.50 

4.00 

3.75 

8.60 

3.50 

4.20' 

3.74 


3.55 
3.55 

3.50 
3.60 

3.50 
8.50 
3.50 
8.50  i 
3.50 
8.50  I 
3.60 
3. 50  I 
3. 50 
3.50 
3.50 
3.50 
3.50 
3.55  I 
3.50 
8.50  ^ 
8.45  , 
3.40 
3.45  ! 
3.40 

8.40  I 

3.25  I 

3.40  I 

8.40 

3.40 

3.40 

3.45 

3.40 

3.40 


3.40 
8.40 
3.40 
3.40 
3.40  ' 
3.40  ' 
3.40  ' 
3.40  ' 
3.40 
3.45  ■ 
8.50 
3.60  ' 
3.50 
3.45  I 
3.50  ' 
3.45  I 
3.45  I 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40  I 
3.40  ; 
8.40  i 
3.35  I 
8.35  ' 
3.35  ' 
8.35 
3.35 
3.35 


8.35 
3.35 
3.80 
3.30 
3.30 
8.30 
3.80 
3.30 
3.80 
3.30 
3.30 
3.30 
3.30 
3.30 
8.80 
8.40 
8.45 
8.40 
8.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 


Dec. 

8.40 
3.40 
3.40 
3.40 
8.40 
8.40 
3  80 
8.25 
3.80 
8.30 
3.30 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.80 
3.30 
3.80 
3.30 
3.30 
3.30 
8.30 
3.80 
3.40 
8.40 
8.60 
3.35 
8.80 


a  Gage  washed  out. 

''Gage  replaced. 

<•  Flood  ot  four  hours'  duration  thin  day;  average  gage  height  8  feet:  maximum  gage  height  9.60. 
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Rating  table  for  Price  River  near  Helper  ^  Utah,  from  Fdrnwry  tO  to  December  31,  1904, 


Gage 
height 

Feet. 

Discharge. 

Oage 
height. 

Discharge. 

Gage 
height 

Diachaige. 

1 

Gage 
hei^t 

Discharge. 

Second-feet. 

FeeL 

Seeond-feet. 

Feet. 

Secondr/eet. 

1 

Feet. 

Second-feel. 

3.20 

5 

3.60 

•    63 

4.00 

172 

4.60 

346 

3.25 

9 

3.65 

74 

4.05 

186 

4.70 

375 

3.30 

14 

3.70 

87 

4.10 

201 

4.80 

404 

3.35 

20    1 

3.75 

100 

4.15 

215 

4.90 

1 

433 

3.40 

27 

3.80 

114 

4.20 

230 

5.00 

462 

3.46 

35 

3.85 

1 

128 

4.30 

259    1 

6.00 

752 

3.50 

44 

'    3.90 

143 

4.40 

288 

7.00 

1,042 

3.55 

53 

3.95 

157 

4.50 

317 

8.00 

1,332 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
5  discharge  measurements  made  during  1904.  It  is  well  defined  between  gaf^  heights 
3.20  feet  and  3.70  feet.  The  table  has  been  extended  above  gage  height  4.30  feet. 
Above  gage  height  3.90  feet  the  rating  curve  is  a  tangent  determined  by  one  measure- 
ment at  4.30  gage  height,  the  difference  being  29  per  tenth. 

Estimaled  morUhly  discharge  of  Price  River  near  Helper^  Utah,  for  1904- 


Month. 


February  20-29 

March 

April 

May  1-24 

June  11-^30 

July 

August 

September 

October 

November 

December 


Discharge  in  seoond-feet. 


The  period, 


Maximum. 

70 

70 

288 

433 

259 

100 

63 

63 

63 

35 

63 


Minimum. 


Mean. 


Total  in 
'    acrp-feet. 


16 
27  I 
63 
230 
97  ' 
44 
27 

9  ! 
20  I 
14 

9  ' 


38.0 
44 

162 

335 

183 
57.6 
38.7 
38.1 
29.5 
21.2 
17.8 


754 
2,7aT 
9,  (MO 
15, 950 
7, 259 
3, 542 

2,  :i.sti 

2,2f57 
1,814 
1,2*52 
1,094 


48,670 


GRAND  BIVER  (nORTH  FORK)  NEAR  GRAND  LAKE,  COIX). 

This  station  was  established  July  29,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  on  the  road  between  Grand  Lake 
and  Hot  Sulphur  Springs,  and  about  3  railes  south  of  Grand  Lake  post- 
office,  Colo.  The  nearest  railroad  is  the  Colorado  and  Southern  at 
Georgetown,  Colo. ,  distant  by  road  70  miles.     A  plain  staflf  gage,  grad- 
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uated  to  feet  and  tenths,  is  attached  vertically  to  the  downstream  edge 
of  the  right  abutment  The  gage  reads  from  2  to  10.3  feet,  the  2-foot 
mark  resting  on  the  bed  of  the  stream.  The  gage  is  read  twice  each 
day  by  Robert  <J.  Graves.  Discharge  measurements  are  made  at 
higher  stages  from  the  downstream  side  of  the  single-span  bridge,  to 
which  the  gage  is  attached,  sounding  points  being  marked  and  num- 
l>ered  every  2  feet  from  zero  to  40  feet  on  the  downstream  side  of  the 
bridge.  At  low  water  measureAients  are  made  by  wading  at  conven- 
ient points.  The  initial  point  for  soundings  is  a  10-penny  nail  driven 
into  the  bridge  floor  over  the  north  face  of  the  right  abutment,  and 
marked  "0"  with  black  paint.  The  channel  is  straight  for  about  500 
feet  above  and  for  150  feet  below  the  station.  The  channel  is  very 
rough  and  has  a  great  fall,  being  a  typical  mountain  stream.  Both 
banks  are  about  2  feet  high,  covered  with  a  heavy  sod,  willows,  and 
scattering  pine  trees.  They  do  not  overflow  except  at  exceedingly 
high  stages,  and  then  only  along  the  edges.  The  bed  of  the  stream  is 
rough,  being  composed  of  large  and  small  cobblestones  and  scattering 
large  bowlders.  The  great  velocity  of  the  current  during  high  water 
and  the  presence  of  large  bowlders,  which  break  the  evenness  of  the 
channel,  may  affect  the  accuracy  of  measurements.  The  bed  of  the 
channel  is  smoother  at  the  station  than  either  above  or  below.  This 
is  the  only  point  available  for  measurements,  and  is  probably  the  best 
that  could  be  had.  Bench  mark  No.  1  is  a  10-penny  nail  driven  into 
a  notch  cut  in  the  northeast  root  of  a  12-inch  pine  tree,  which  stands 
at  the  right  end  of  the  bridge  on  the  downstream  side.  Its  elevation 
is  8.36  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Mean  daily  gage  heighiy  infeet^  of  Grand  River  {North  Fork)  near  Grand  Lake,  (Mo,,  for 

1904. 


Day. 

Jnly. 

— ■ 
Aug. 

4.25 
4.00 
4.00 
3.92 
8.90 
3.90 
3.85 
3.80 
3.80 
3.80 
3.80 
3.85 
3.80 
3.82 
3.80 
3.85 

p — 

Sept. 

Oct. 

3.60 

3.60 

3.60 

3.58 

3.55 

8.56  1 

8.55 

3.58 

Day. 

July. 

1 

4.10 
4.82 
3.98 
3.90 
3.80 
3.80 
3.75 
8.70 
3.70 
3.70 
3.70 
3.65 
3.60 
3.60 
3.60 
8.60 

17 

2 

18 

3 

19 

4 

20 

5 

21 

6 

22 

7 

,  28 

8 

24 

9 

3.62 

25 

10 

3.70 
3.62 
3.60 
3.60 

26 

11 

1  <.v.  .............. 

27 

12 

28 

13 

29 

4.20 

14 

3.60 
3.60 

30 

4.15 

15 

31 

4.30 

16 

3.55 

Aug. 


3.90 
8.96 
3.95 
3.90 
4.10 
3.98 
8.92 
3.80 
3.80 
3.80 
3.85 
4.05 
3.92 
3.88 
3.80 


Sept. 


8.60 
8.68 
8.60 
3.60 
3.60 
8.60 
3.68 
3.62 
3.60 
8.68 
3.62 
3.60 
3.60 
3.60 


Oct. 


8.56 
8.56 
8.52 
8.52 
8.50 
8.58 
8.60 
3.58 
8.52 
8.50 
3.50 
3.50 
3.50 
3.50 
3.48 
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f!CO.  IS 


Discharge  measurements  of  Crrand  River  (North  Fork)  iiear  Grand  Lake^  Colo.,  in  J^C. 


Date. 


Hydrographer. 


July  29 

August  15 . . . 
September  1 
October  5 . . . 


W.  A.  Lamb. 

do 

do 

do 


Width. 


Area  of       Mean 


Ga«e 


big^ 


section,     velocity,     hei^t.       chai]^. 


Feet.        Sq./eet.    Ft.  per  tec. 
40  89  '       2.00 

39  64         1. 11 


39 
39 


82 
54 


1.51 
.72 


Feel. 
4.12 
3.81 
4.12 
3.55 


1> 


Rating  table  for  Grand  River  (North  Fork)  near  Grand  Ixikef  Colo.,  front  Jtdy  l  f-. 

December  SI,  1904. 


Gage 
height. 

Discharge. 
Second-feet. 

Ga«e 
height. 

Discharge. 

Gage 
height. 

Feet. 

1 
Discharge,  i 

Gage 
height. 

Feet. 

Dlscbuse. 

F^ei. 

'      Feet. 

Second-feet 

Second-feel. 

Seetrndrfm 

3.45 

30 

'    3.70 

59 

3.95 

96 

4.15 

i:« 

3.50 

35 

i    3. 75 

66 

,     4.00 

104 

4.20 

144 

3.55 

41 

3.80 

73 

4.05 

113 

4.26 

156 

3.60 

47 

1    3.85 

80 

4.10 

123    ' 

4.30 

170 

3.65 

53 

3.90 

88 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  Qp>i: 
3  discharge  measurements  made  during  1904. 

Estimated  monthly  discharge  of  Grand  River  (NorUi  Fork)  near  Grand  fxike^  Colo.,/*'- 

1904. 


Month. 


August . . . 
September 
Octol)er  .. 


DiHcha 
Maximum. 

Lfge  In  Hccond 

1 
Minimum. 

• 

73 

l-feet. 
Mean. 

TOUI  ID 

•cre-fit-t. 

156 

88.2  ' 

5, 4::  .^ 

176 

47 

62.  1 

3.  tft-^ 

59 

33 

42.3 

2.nii' 

GRAND  LAKE   OUTLET  NEAR  GRAND  LAKE,  COLO. 

This  station  was  established  July  31,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  footbridge  at  the  lower  end  of  Grand  Lake  and 
about  one-half  mile  south  of  Grand  Lake  post-office,  Colo.  The 
nearest  railroad  is  the  Colorado  and  Southern  at  Georgetown,  Colo., 
distant  by  road  about  70  miles,  A  plain  staff  gage,  graduated  to  feel 
and  tenths,  is  attached  vertically  to  the  southeast  corner  of  the  second 
pier  from  the  north  end  of  the  bridge,  the  2-foot  mark  resting  on  the 
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l>ed  of  the  ntreani.  It  is  read  twice  each  day  by  J.  W.  Davies.  Dis- 
charge measurements  are  made  during  ordinary  stages  by  wading  at  a 
ford  about  one-fourth  mile  below  the  gage.  At  high  stages  measure- 
ments will  be  made  by  means  of  a  boat  and  cable,  which  will  be 
installed  in  the  spring  of  1905.  The  channel  is  straight  for  about  300 
feet  above  and  for  150  feet  below  the  station,  and  the  current  is  swift. 
Both  banks  at  the  measuring  point  are  about  3  feet  high,  steep,  and 
the  level  tops  are  covered  with  spruce  trees.  The  left  bank  at  the 
gage  is  low,  flat,  and  clean  for  a  short  distance  back  from  the  water's 
edge,  after  which  it  rises  above  the  high-water  line.  Both  banks  are 
subject  to  overflow.  The  bed  of  the  stream  at  the  outlet  is  composed 
of  coarse  gravel  and  large  bowlders,  and  the  current  is  badly  broken. 
At  the  point  where  discharge  measurements  are  made  the  bed  is  com- 
posed of  gravel  and  cobblestones  and  is  uniform,  clean,  and  perma- 
nent. The  swiftness  of  the  current  at  high  stages  may  affect  the  accu- 
racy of  the  measurements.  At  ordinary  stages  excellent  results  may 
be  secured.  Bench  mark  No.  1  is  a  cross  made  with  black  paint  on 
the  top  of  a  large  granite  bowlder,  85  feet  south  of  the  left  bank  of 
the  outlet  and  40  feet  west  from  the  lake.  It  is  marked  with  black 
paint  '^U.  S.  G.  S.  B.  M."  Its  elevation  is  12.05  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  cross  cut  into  the  top  of  a 
granite  bowlder  at  station  1,198  feet  from  the  initial  point  for  sound- 
ings and  marked  '^B.  M.''  Its  elevation  is  14.98  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurementH  of  Grand  Lake  (mUet  near  (hand  Ijake,  Colo. ,  in  1904. 


Date. 


Hydroerrapher. 


July  30 W.  A.  I^mb. 

August  15 1 do 

September  1  . . . ' do 

C)otol)er  5o I do 


Width. 

Feri. 
150 
50 
51  ! 

I 

43 


Area  of 
section. 

Mean 
velocity. 

Gai?e 
height. 

^l.  feet. 

Ftperscc, 

Feet. 

184 

0.95 

2.40 

53 

1.62 

2.08 

63 

2.08 

2.23 

36 

1.22 

1.78 

Dis- 
charge. 


Src.-feei. 
174 

86 
131 

44 


a  By  wading. 
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fso.i  : 


Mean  daily  gage  height,  in  feet,  of  Grand  Lake  outlet  near  Grand  Lake,  Colo,^  far  />., 


Day. 

July. 

Aug. 

1 

2.90 

1 
2 

2.26 

8 

2.24 

4 

2.19 

5 

2.16 

6 

2.18 

7 

2.09 

8 

2.06 

9 

2.04 

10 

2.02 

11 

2.01 

12 

2.01 

13 

2.02 

14 

2.04 

15 

2.04 

16 

2.04 

Sept. 


2.23 
2.40 
2.84 
2.24 
2.15 
2.08 
2.02 
1.97 
1.93 
1.89 
1.86 
1.86 
1.84 
1.82 
1.78 
1.76 


Oct. 

1.78 
1.80 
1.80 
1.78 
1.78 
1.76 
1.74 
1.74 
1.75 
1.80 
1.78 
1.78 
1.78 
1.74 
1.74 
1.72 


Nov. 

1.55 
1.54 


Day. 


1.44 
1.42 
1.40 
1.38 
1.36 
1.36 
1.34 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 
31 


July. 


Aug. 


2.40 
2.38 


2.M 
2.16 
2.28 
2.27 
2.30 
2.30 
2.21 
2.14 
2.10 
2.07 
2.04 
2.10 
2.14 
2.14 
2.11 


Sept.  I  Oct.     S<^. 


1.74 
1.74 
1.74 
1.73 
1.73 
1.72 
1.72 
1.73 
1.72 
1.70 
1-72 
1.72 
1.71 
1.72 


1.70  :- 

1.70  -  2 
l.«8 

1.®  It 

1.68  ..:.: 

1.68  I.2L 

i.a  i» 

1.66  1  ^ 

1.66  ir^ 

l.C-4  1  r 

1.64   

1.62    

1.62   

1-fiD   

1.57    


Rating  table  for  Grand  Lake  ouUet  near  Grand  Lake,  Colo.,  from  July  SO  to  Deeem^^ 

SI,  1904' 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feel. 

Gage 
height 

Discharge. 

Ga^e 
height. 

Diachaifc. 

Feet. 

Feel. 

Feet. 

Second-feet. 

f\Mt. 

•SPOMftd-iVr 

1.55 

21 

1.80 

47 

2.05 

91 

2.25 

136 

1.60 

25 

1.85 

54 

2.10 

102 

2.30 

148 

1.65 

29 

1.90 

62 

2.15 

113 

2.35 

160 

1.70 

34 

1.95 

71 

2.20 

124 

2.40 

173 

1.75 

40 

2.00 

81 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  n[vjL 
4  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between  f^six 
heights  1.80  feet  and  2.40  feet.  The  table  has  been  extended  below  gage  height  L>v> 
feet. 

Estimated  monthly  discharge  of  Grand  Lake  outlet  near  Grand  Lake,  Colo.  ^  for  1904. 


Month. 


August . . . 
September 
October  .. 


Discharge  in  second-feet. 


Maximum. 

148 

173 

47 


Minimum. 


Mean. 


83 
34 
23 


109 
63.7  . 
36.3  I 


Total  in 
acre-ft^- 


6.:ir: 

3,7H»' 
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GRAND  RIVER  AT  HOT  SULPHUR  SPRINGS,   COLO. 

This  station  was  established  July  27,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  about  one-eighth  mile  below  Hot 
Sulphur  Springs,  Colo.,  and  5  miles  above  the  mouth  of  Williams 
Fork.  A  plain  staff  gage,  graduated  to  feet  and  tenths,  is  bolted 
vertically  to  the  downstream  edge  of  the  first  pier  from  the  right 
bank.  The  gage  reads  from  2  to  10.8  feet,  the  2-foot  mark  resting  on 
bed  rock.  It  is  read  twice  each  day  by  E.  E.  Von  Gohern.  Discharge 
measurements,  except  at  very  low  stages,  are  made  from  the  upstream 
side  of  the  three-span  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  located x)ver  the  inner  face  of  the  right 
abutment,  and  is  marked  "0"  on  the  upstream  hub  rail.  Sounding 
points  are  marked  on  this  rail  everj-  2  feet  to  124  feet.  The  channel 
above  the  station  is  curved  at  almost  right  angles.  The  current  is 
8wift,  the  water  passing  under  the  bridge  squarely.  The  channel 
below  the  station  is  straight  for  about  200  feet,  and  the  current  is 
swift  at  high,  and  medium  at  low  stages.  Both  banks  are  high,  and 
can  not  overflow.  The  bed  of  the  stream  consists  of  bed  rock,  heavy 
gravel,  and  large  bowlders  on  the  right  side.  On  the  left,  the  channel 
is  composed  of  a  sloping  gravel  bar,  extending  outward  to  the  left 
abutment.  The  channel  is  free  from  vegetation  and  permanent. 
There  is  but  one  channel,  at  all  stages,  broken  by  two  piers.  The 
a<;curacy  of  measurements  will  probably  be  affected  by  the  boiling  con- 
dition of  the  water  alongside  the  right  pier,  and  by  the  large  bowlders 
in  the  channel  beneath  the  bridge.  Bench  mark  No.  1  is  a  United 
States  Geological  Survey  standard  bench-mark  tablet  set  in  cement  in 
the  south  face  of  the  sandstone  cliff,  near  the  north  end  of  the  bridge 
and  about  2  feet  above  the  roadway.  Its  elevation,  painted  on  the 
tablet,  is  18.99  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is 
a  cross  painted  on  the  north  pier  above  the  gage  rod.  Its  elevation  is 
16.48  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  in  1904' 


Date. 


July  26... 
August  14. 
August  31. 
October  6. 


Hydrographer. 


W.  A.  Lamb. 

do 

do 

do 


Width. 


104 
85 
87 
64 


I 


Area  of 
Bcction. 

Mean 
velocity. 

1 

Gage 
height. 

Sq./eet. 

Ft.  per  sec. 

Feet. 

300 

3.78 

4.36 

282 

2.28 

3.65 

273 

2.23 

3.60 

187 

1.62 

3.00 

Dis- 
charge. 


Sec.-/eet. 

1,134 

643 

608 

303 
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I.vo.  I.t» 


Mean   daily  gaxfe   height,  in  feet j  of  Grand  River  al  Hot  Sulphur  Springs,   fol^*.,  j> 

1904. 


Day. 

July. 

1 
Aug. 

Sept. 
4.05 

Oct. 

Sow       Ih^ 

2.80           '. 
2.70          : 
2,70          J 
2.70 

2.eo  , 

2.60 

2.60 

2.60          'J 

2.0) 

2.GU 

2.60          -1 

2.00           : 

2.60           J 

2.60 

2.  GO          : 

2.  GO 

2.70 

2.70 

2.70          -1 

2.40 

2.40 

2.40 

2.7K 

2, 75 

2.70    

2.75    

2.75    

2.75    

2.70    

2.70    

1 

4.05 

3.10 

3.  OK 

3.12 

3.10 

3.02 

3.05 

3.02 

3.05 

3.02 

3.10 

3.08 

3.08 

3.10 

3.05 

3.05 

3.10 

3.10 

3. 10  1 

'2.98 

3.0O 

2.95 

2.95 

2.95 

3.00 

3.00 

2.90 

3.00 

•2.90 

2.  SO 

2.«) 

•2.80 

?» 

2 

3.90  ;       4.22 
3.85         3.98 
3.80         3.82 
3.80         3.62 
3.65         3.52 
3.60         3.52 
3.60         3..% 
3.50          3.4-» 
3.50  1       3.40 

3 

*t 

4 

tH 

5 

«i 

6 

»> 

7 

^" 

8 '. 

'  «« 

9 

*  & 

10 

»  t'» 

11 

3.40 
3.50 

3.30 
3.25 

•  .> 

12 

'  ;•> 

13 

3.65  '       3.25 
3. 65         3. 25 

'  i*» 

14 

'  .i* 

15 

3.70 

3.00 

•  ?.=. 

16 

3.70          3.15 
3.75         3.15 
3. 75          3. 25 

►  «" 

17 

\   ^: 

18 

'    Vi 

19 

4.10 
3.90 
3.95 
3.95 
3.80 
3.60 

3.22 
3. '22 
3.20 
3.20 
3.20 
3..22 

1     <• 

20 

21 

'    > 

22 

>  9 

23 

'  > 

24 

•  ^ 

25 

3. 60         3.  OK 

26 

3.65 
3.65 

3.78 
3.70 

3.02 
3.10 
3.15 
3  10 

27 

28 

29 

4.20 
4.15 
4.15 
4.10 

30 

3. 70          3. 12 

31 

3.60 



Rating  table  for  Grand  River  at  Hot  Sulphur  Springs,  Colo,,  from  July  ^  to  Ikf^iN^". 

SI,  1904. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

1 

Discharge. 

1 
Second-feet. 

Gage 
height. 

Feet. 

Dischaige. 

Gage 
height. 

1 

Diw'hanrf'. 

Sccond-fccL  , 

Second-feet. 

1 

Fret. 

Senn»d-f*f*. 

2.80 

245 

3.05 

333 

3.40 

501 

3.90 

79IJ 

2.85 

260 

3.10 

355 

3.50 

554 

4.00 

SHO 

2.90 

276 

'     3.15 

378 

3.60 

609 

4.10 

9^^ 

2.95 

294 

3.20 

402  : 

3.70 

666 

4.20 

1,010 

3.00 

313     1 

'     3.30 

450 

1 

3.80 

725 

4.30 

1,090 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  tiaj>eii  op««n 
4  discharge  meaijurementa  made  during  1904,  and  is  well  defined. 
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Efiimaled  monthly  discharge  of  Grand  River  at  Hot  SxUphur  Springs^  Colo. ,  for  1904- 


Month. 


July  28-31 

A  u^iist 

September 

October 

November 

December  1-24 


DlRcharKe  in  second- feet. 

Maximum.     Minimum. 

1 

Mean. 

1,010 

930 

970 

995 

501 

685 

1,026 

313 

491 

364 

245 

320 

245 

125 

198 

245 

71 

132 

Total  in 
acre-feet. 


7,696 
42, 120 
29,220 
19,680 
11,780 

6,283 


GRAND   RIVER  NEAR  KREMMLING,  COLO. 

This  8tation  was  established  «Tuly  24,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  mouth  or  upper  end  of  the  Gore  Canyon,  about  3 
miles  south  of  Kremmling,  Colo.  A  standard  wire  gage  is  attached 
to  the  cantilever  arm  of  the  frame  to  which  the  gage  rod  is  spiked  in 
a  horizontal  position.  The  gage  rod  is  a  2  by  4  inch  timber,  13  feet 
long,  painted  white,  and  graduated  to  feet  and  tenths,  from  2  feet  to 
13  feet.  The  length  of  the  wire  from  the  end  of  the  weight  to  the 
marker  is  27.64  feet.  The  gage  is  read  twice  each  day  by  J.  C. 
Harper.  Discharge  measurements  are  made  from  a  three-fourths  inch 
wire  cable  stretched  across  the  river  just  below  the  gage  and  about 
150  feet  above  the  wagon  bridge.  The  cable  is  approximately  280  feet 
long  and  is  tagged  with  tin  tags,  which  are  marked,  every  5  feet  from 
the  top  of  the  right  bank,  which  is  a  high  sandstone  cliff,  to  the  top  of 
the  left  bank.  The  initial  point  for  soundings  is  the  face  of  the  rock  to 
which  the  cable  is  anchored  on  the  right  bank.  The  channel  is  straight 
for  about  100  feet  above  and  for  150  feet  below  the  station.  The  current 
is  very  sluggish  at  low  water  and  medium  to  swift  at  high  water,  but 
it  is  the  only  location  available  below  the  mouth  of  Blue  River.  The 
right  bank  is  the  old  grade  of  the  Denver  and  Northwestern  Railroad, 
and  is  not  subject  to  overflow.  The  left  bank  is  abrupt,  covered  with 
bushes  and  large  bowlders,  and  does  not  overflow.  The  bed  of  the 
stream  is  composed  of  sand  and  silt  and  scattering  bowlders,  clean  of 
vegetation  and  reasonably  permanent.  The  bench  mark  is  a  cross  cut 
in  the  east  face  of  a  large  bowlder  on  the  right  bank  about  20  feet 
south  of  the  cable,  marked  with  black  paint ''  U.  S.  B.  M.''  Its  eleva- 
tion is  24.93  feet  above  the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrogmpber. 
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Discharge  mecunirements  of  Grand  River  near  Kremmling,  CbZo.,  in  1904- 


Date. 


Hydrographer. 


July  24 W.A.Lamb 

August  11 do 

August  26 1 do 

August  29 do 

October  9 do 


Width. 

Area  of 
flection. 

Mean 
velocity. 

Gage 
height. 

<hajv 

Feet. 

Sq./eet. 

PI,  per  set. 

Fksa. 

m 

122 

1,269 

1.44 

5.87 

1,s:L- 

108 

922 

1.05 

3.50 

^t' 

113 

987 

1.22 

4.04 

1,"^-: 

113 

1,061 

1.35 

4.70 

l.-t> 

105 

387 

1.74 

2.40 

tr4 

Mean  daily  gage  height y  infeeiy  of  Grand  River  near  Kremmlingj  Colo.^ffMr  29(»4- 


Day. 

July. 

1 

2 

S 

4 

5 

6 

7 

8 

9., 

....... 

10. 

• 

Aug. 

Sept. 
4.85 

Oct. 

4.78 

2.85 

4.68 

5.80 

2.68 

4.45 

5.15 

2.52 

4.28 

4.40 

2.45 

4.30 

4.06 

2.30 

Nov. 


Day. 


July. 


11. 
12. 
18. 
14. 
15. 
16. 


4.25 
3.85 
3.80 
8.70 
8.55 
8.52 
3.70 
4.02 
4.82 
4.40 
4.28 


3.72    "2.30 
3.55       2.38 


3.28 

2.42 

3.10 

2.48 

3.00 

2.58 

2.88 

2.52 

2.75 

2.42 

2.55 

2.42 

2.42 

2.38 

2.35 

2.28 

2.55  1 

2.20 

1.70 
1.62 
1.60 
1.80 
1.60 
1.40 
1.82 
1.45 
1.38 
1.25 
0.70 
0.80 
1.02 
1.20 
1.42 
1.32 


17. 
18. 
19. 
20. 
21. 
22. 
2S. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


6.00 
6.36 
5.92 
6.72 
6.32 
5.88 
5.45 
5.15 


Aug. 


I 


4.30 
5.15 
5.75 
5.08 
4.62 
5.12 
4.22 
4.06 
3. 85 
4.00 
4.22 
4.68 
4.55 
4.30 
4.15 


Sept.  1 

Oct. 

N*» 

3.10 

2.15 

2.88 

2.22 

1.- 

2.85 

2.05 

:  > 

2.68 

2.10 

2.62 

2.1* 

; '.' 

2.65 

2.25 

I  '• 

2.65 

2.25 

1  * 

2.68 

2.ao 

1  ^ 

2.58 

2.30 

»  *• 

2.58 

1.H5 

I  ". 

2.70 

1.92 

2.65 

l.ft» 

.... 

2.50 

1.9K 

.  -  - 

2.5.> 

l.*G 

... 

1.70 

a  Gage  datum  lowered  3  feet  October  6.    All  gage  heights  refer  to  original  datum. 
Rating  table  for  Grand  River  near  Kremmlingj  Colo.,  from  July  24  to  Deceinbcr  31,  V* 


Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

I 
Discharge. 

Second-feet,  i 

Gaipe 
height. 

Disrharr^. 

Feet. 

Second-fed. 

Feet. 

Second-feel. 

Feet. 

Feet. 

Sectmd-fir* 

2.00 

590 

.3.20 

905 

4.30 

1,290 

5.40 

1, 67.S 

2.10 

610 

3.30 

940 

4.40 

1,325 

5.50 

1,710 

2.20 

630 

3.40 

975 

4.50 

1,360 

5.60 

l,74o 

2.30 

650 

3.50 

1,010 

4.60 

1,395 

5.70 

1,7?^» 

2.40 

675 

1 

3.60 

1,045 

4.70 

1,430    , 

5.80 

1,S1.^ 

2.50 

700 

3.70 

1 

1,080 

4.80 

1,465  : 

,    5.90 

1,850 

2.60 

725    1 

'    3.80 

1,115 

4.90 

1,500 

6.00 

1,885 

2.70 

750 

3.90 

1,150 

5.00 

1,535 

6.10 

1,9-Ji' 

2.80 

775 

4.00 

1,185 

5.10 

1,570 

6.20 

i,av> 

2.90 

805 

4.10 

1,220 

5.20 

1,605 

6.30 

l,99i» 

3.00 

835 

4.20 

1,255 

5.30 

1,640    , 

6.40 

2,02S 

3.10 

870 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  Ijased  0}» 
5  discharge  mea-^ureinents  made  during  1904  and  is  fairly  well  defined.     Above  cat-y- 
height  3.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  35  per  tenth. 
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Etiimated  monthly  discharge  of  Grand  River  near  Kretnmling,  Colo.,  for  1904' 

[Drainage  area.  2,380  square  miles.] 


Month. 


July  24-31.... 

August 

September 

October 

^November  1-26 


Discharge  in  second-feet. 


Maximum. 


2,008 

1,798 

1,815 

790 

554 


Minimum. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  sauare 

mile. 


Depth  in 
inches. 


28,220 
80,430 
53,140 
39,720 
24,  240 


0.742 

0.222 

.550 

.634 

.375 

.420 

.271 

.312 

.197 

.191 

GRAND  RIVER   AT  GLENWOOD  SPRINGS,    COLO. 

This  station  was  first  located  May  12,  1899,  at  the  request  of  the 
Denver  and  Rio  Grande  Railway  Company,  at  the  railroad  bridge,  a 
quarter  of  a  mile  west  of  the  depot  and  just  above  the  mouth  of  Roar- 
ing Fork.  A  wire  gage  was  used.  At  the  beginning  of  1900,  however, 
a  new  gage  rod  was  located  near  the  electric-light  works.  This  gage 
consisted  of  a  light  vertical  staff,  to  the  lower  end  of  which  was 
attached  a  wooden  float  which  rested  on  the  surface  of  the  water, 
standing  in  a  well  or  box  made  of  6-inch  boards.  The  bottom  of  this 
well  connected  with  a  small  wooden  flume  extending  out  into  the  river, 
which  allowed  the  water  in  the  well  to  assume  the  level  of  the  river 
surface.  The  vertical  staff  attached  to  the  float  was  graduated  to  feet 
and  tenths.  In  July,  1902,  this  gage,  being  in  bad  repair,  was  replaced 
with  an  automatic  water  register,  the  site  being  the  same  as  that  of 
the  old  float  gage.  This  register  never  worked  satisfactorily^  and  was 
later  replaced  with  a  float  gage,  using  the  same  well  and  intake  flume 
as  was  previously  used.  The  present  gage  consists  of  a  metal  float  and 
counterweight  connected  with  a  pliable  wire  passing  over  pulleys,  so 
arranged  that  a  rise  of  1  foot  in  the  river  registers  but  one-half  the 
amount  on  the  rod.  By  this  arrangement  the  large  rise  and  fall  of 
the  river  is  readily  accommodated  by  the  length  of  gage,  which  would 
be  impossible  with  a  direct-reading  gage.  The  gage  rod  proper  con- 
sists of  a  light  pine  rod  1  by  1  inch  by  5  feet  long,  securely  fastened 
to  the  small  house  in  which  the  apparatus  is  located.  A  pointer  attached 
to  a  counterweight  slides  along  the  gage  rod  and  registers  the  rise  and 
fall  of  the  river.  This  gage  has  given  entire  satisfaction.  The  gage 
and  equipment  are  inclosed  within  a  small  house,  which  is  kept  locked. 
The  observer,  who  is  the  engineer  of  the  electric-light  works,  is  located 
inamediately  across  the  street  from  the  gage.  Readings  are  taken 
in  the  morning  and  evening  during  the  entire  year.  Measurements 
are  made  from  the  single-span  steel  wagon  bridge  crossing  the  river 
between  the  town  and  the  hotel.     The  channel  is  good,  being  com- 
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posed  of  gravel  and  rock,  and  does  not  change  much;  the  bank^  arc 
high  and  not  «ubjeet  to  overflow.    The  current  is  modei^ate  to  swift. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  drand  River  at  Glennnxtd  Springs^  Colo,,  in 


Date. 


Hydrof^rapher. 


April  4 

April  25.... 

May  23 

May  26 

June  27 

August  6 

Augusts 

September  5 


R.  I.  Meeker 

do 

do 

do 

do 

do 

G.  B.  Monk  . 
R.  I.  Meeker 


V'Wth. 

Area  of 
section. 

Mean 
velocity. , 

Ga«* 
height. 

fM. 

Sq.fcrt. 

Ft  per  tee. 

F^ptt, 

•  >fC  -O't 

189 

612 

1.61  . 

3.55 

>t: 

196 

903 

3.40 

5.20 

3jK' 

203 

1,478 

7.81 

8.30 

ll,i>4*' 

206 

1,641 

12.00 

9.10 

l^..Tlll 

203 

1,274 

6.94 

7.42 

NS*' 

192 

752 

2.80 

4.79 

2,  111: 

189  ' 

727 

2.82 

4.60 

2J4: 

189 

809 

3.11 

5.05 

2,  .'is 

Mean  daily  gage  height^  in  feety  of  (rrnnd  River  at  Gienifood  SpriTigs,  Colo. ,  for  i:^j^ 


Day. 


II 
Jan.      Feb.  ■  Mar.      Apr.  ,  May. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


3.  a*)  I 

3.08 
3. 12  I 
3.18  I 
3.20 
3. 12  I 
3.48  ; 
3.50 
3.05 


-I 


10 3.05  1 


11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


3.10 
8.12 
3.12 
3.12 
3.16 
8.12 
3.15 
3.22 
3.20 
3.15 
3.08 
3.05 
3.02 
3.08 
8.08 
2.98 
2.95 
8.00 
2.95 
3.02 
8.08 


3.02 
3.05 
3.12 
3.10 
3.12 
3.20 
3.10 
3.12 
3.08 
2.95 
S.0.i 
3.12 
3.18 
3.18 
3.22 
3.22 
3.25 
3.25 
8.18 
8.18 
3.20 
3.15 
3.22 
3.38 
8.55 
3.52 
3.58 
3.75 
8.65 


3.68  I 
3.68 
3.52  I 
8.55  I 
8.60 
3.60 
3.65  I 
3.78  I 
3.80 
3.78 
8.80  ' 
3.82  I 
3.72 
3.72  I 
3.78  I 
3.70 
3.65  ' 
3.60  I 
3.70 
4.00 
4.05 
3.98  , 
3.80  ' 
3.72 
3.68 
3.52 
3.52 
3.52  I 
8.55  I 
3.58  I 
3. 50  , 


3.66 
3.55 
3.52 
3.58 
8.65 
3.65 
3.62 
3.68 
3.62 
8.56 
8.60 
3.92 
4.52 
5.00 
5.28 
5.48 
6.52 
5.65 
5.70 
5.85 
5.90 
6.95 
5.48 

6.:« 

5.20 
5.10 
5.22 
5.60 
5.98 
6.05 


6.80 
6.72 
5. 72 
5.  tW 
6.68 
5.42 
6.42 
6.88 
5.75 
5.65 
6.78 
6.08 
6.40 
6.68 
6.82 
6.80 
6.70 
6.70 
7.06 
7.60 
7.98 
8.15 
8.32 
9.05 
9.32 
9.10 
8.78 
8.52 
8.28 
8.30 
8.70 


June. 


July.    Aug. 


8.45 

8.13 

8.00 

7.70 

7.33 

7.03 

7.10 

7.57  I 

7.67 

7.80 

8.23 

8.25 

8.55 

8.67  I 

8.65 

8.52  ' 

8.52  I 

8.50  ' 

8.38  I 

8.46 

8.60 

8.28 

8.12 

7.92 

8. 85 

7.70 

7.45 

7.42 

7.36 

7.40 


7.38 
7.28 
7.06 
6.85 
6.?2 
6.65 
6.48 
6.50 
6.48 
6.40 
6.38 
6.35 
6.26 
6.18 
6.08 
6.92 
6.85 
6.80 
6.70 
6.60 
5.48 
5.48 
5.45 
6.46 
5.78 
6.48 
6.38 
5.22 
5.18 
6.18 
6.22 


Sept.     Oct.       Nov.     IH^ 


5.12 

5.02 

4.98 

4.88 

4.82  I 

4.80  ' 

4.70  , 

4.60 

4.60 

4..TK 

4.52 

4.52 

4.58 

4.r>8 

4.78 

4.82 

4.82 

4.90 

6.90 

5.42 

6.15 

5.10 

5.18 

4.96 

4.86 

4.78 

4.80 

4.90 

6.08 

6.08 

6.00 


6.00 
5.40 
5.42 
5.20 

5.  as 

4.85 
4.75 
4.65 
4.60 
4.52 
4.48 
4.42 
4.32 
4.20 
4.20 
4.20 
4  20 
4.35 
4.32 
4.82 
4.25 
4.20 
4.28 
4.28 
4.-22 
4.20 
4.25 
4.80 
4.30 
4.26 


4.20 
4.30 
4.28 
4.22 
4.22 
4.20 
4,15 
4.20 
4.20 
4.20 
4.25 
4.25 
4.22 
4.22 
4.20 
4.12 
4.06 
4.10 
4.08 
4.a2 
8.96 
4. 02 
4.06 
4.10 
4.10 
4.10 
4.00 
4.  DO 
4.00 
4.00 
8.96 


a.9«( 

S.90 
3.8S 
3.}* 
S.t* 
3.tv5 

S.7S 
3.HU 
S.7?s 

%.H} 

a.  45 

s.  .v> 

3.65 
3.70 
3.70 
S-7.«< 
3.70 
3.55 
3.56 
3.4N 
3.40 
3.:ft 
3.35 
S.3» 
3.4.'^ 
3.32 
3.3H 


v-t; 

1  4» 


.4 


A.  . 

i  I 


If 
•   •• 
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Rating  table  Jw  Orand  River  at  GkmDOod  Springs^  Colo,^  from  January  1  to  December 

SI,  1904. 


h?i^\  !  Discharge. 


Fleet. 

Second-feet. 

2.80 

380 

2.90 

430 

3.00 

480 

3.10 

530 

3.20 

580 

3.30 

630 

3.40 

690 

3.50 

760 

3.60 

830 

3.70 

910 

Gage 


height. 

Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 


Discharge.  ' 

Gage 
height. 

Second-/eet. 

Feet. 

990 

4.70 

1,080 

4.80 

1,180 

4.90 

1,290 

5.00 

1,400 

5.20 

1,510 

5.40 

1,630 

5.60 

1, 750 

5.80 

1,870 

6.00 

Diacharge.  il    ^^g®     ,  Discharge 


Second-feet. 
2,000 
2,140 
2,290 
2,440 
2,740 
3,050 
3,400 
3,790 
4,210 


Feet. 

6.20 

6.40 

6.60 

6.80 

7.00 

7.50 

8.00 

8.50 

9.00 


Second-feet. 

4,640 

5,090 

5,580 

6,110 

6,670 

8,260 

10, 210 

12,610 

15,640 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
27  discharge  measurements  made  during  1900  to  1904,  inclusive,  and  is  well  definedl 
It  is  the  same  as  the  1903  rating  table  to  8.00  feet  gage  height. 

Estimjated  monthly  discharge  of  Orand  River  at  Glenwood  Springs,  Colo.,  for  1904. 

[Drainage  area,  4,52i{  square  mileH.a] 


Month. 


January  

February 

March 

April 

Mav 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off. 


Total  in 
acre-feet. 


Second-feet 

per  square 

mile. 


I 


—  —    —  — 

760 

455 

950 

455 

1,235 

760 

4,315 

774 

18, 080 

3,084 

14,640 

6,757 

7,844 

2,710 

3, 084 

1,774 

3,084 

1,400 

1,510 

1,130 

1,160 

642 

746 

355 

18,080 


539 
605  ] 
911  i 
2,291  I 
7,759  I 
10,510 
4,420  ' 
2,271  I 
1,781 
1,323  , 
854  I 
59^ 


33,140 

34,800 

56, 026 

136,  ;300 

477, 100 

625, 400 

271,800 

139,600 

106,000 

81,350 

50,820 

36,830 


0.119 
.134 
.201 
.507 
1.72 
2.32 
.977 
.502 
.394 
.293 
.189 
.132 


Depth  in 
inches. 


355  I        2,  822     2, 049, 000 


.624 


0.137 
.144 
.232 
.566 
1.98 
2.59 
1.13 
.579 
.440 
.  338 
.211 
.152 

8.50 


a  This  area  has  been  revised  since  the  1903  report. 
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GRAND  RIVER   NEAR  PALISADES,  COLO. 

This  station  was  established  April  9,  1902,  by  John  E.  Field.  It  L< 
located  at  the  iron  highway  bridge  at  the  point  where  the  river  enters 
Grand  Valley,  about  2  miles  above  Palisades.  The  station  is  above 
all  irrigating  ditches  supplying  water  to  Grand  Valley,  with  the  excep- 
tion of  one  pumping  plant,  which  takes  about  20  second-feet  from  tbt^ 
river  one-fourth  mile  above  the  station.  The  gage,  as  originally 
installed,  was  of  wire  with  window  weight  and  located  on  downstream 
side  near  center  of  bridge.  On  April  6,  1904,  the  old  wire  gage  w&* 
replaced  by  a  new  chain  gage.  Zero  on  new  chain  gage  is  identical 
with  zero  of  wire  gage.  The  scale  on  the  inside  of  the  box  reads  from 
11.6  to  22.7  feet.  At  low  water,  depth  of  water  at  gage  is  about  12 
feet.  The  length  of  chain  from  end  of  weight  to  center  of  marker  !'« 
21.27  feet.  The  gage  is  read  twice  daily  by  E.  N.  Purdy,  who  is  engi- 
neer at  the  Mount  Lincoln  pumping  plant  above  the  bridge.  Discharge 
measurements  are  made  from  the  lower  side  of  the  single-span  brid^ 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
eSge  of  the  cap  stone  of  masonry  abutment  of  bridge  on  the  l6ft  bank. 
The  channel  is  straight  for  600  feet  above  and  below  the  station.  The 
right  bank  is  high  and  rock}'^  and  will  not  oveiHow.  The  left  bank  i;* 
somewhat  lower  and  will  overflow  at  extreme  high  water.  Above  the 
banks  the  mountains  rise  rather  abruptly  on  either  side.  The  bed  of 
the  stream  is  composed  of  large  bowlders,  which  are  covered  at  low 
water  with  a  deposit  of  mud.  During  high  water  this  deposit  is  car- 
ried away,  and  at  low  water  a  new  deposit  forms.  The  bench  mark 
is  a  point  on  cap  stone  of  the  approach  abutment  on  the  right  bank  of 
the  river.  A  circle  is  cut  about  the  point  and  also  the  letter> 
"B.  M."  The  elevation  of  bench  mark  is  29.49  feet  above  zero  of 
gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Grand  River  near  Palisad^^j  Colo.^  in  1904^ 


Date. 


Hydrogrrapher. 


R.  I.  Meeker 


Aprils 

April  26 1 do 

May  28 | do 

July  2 do 

August  10 do 


September  7 


do 


Width. 


Feet. 
145 
155 
212 
180 
181 
180 


Area  of 
section. 


Sq.  feet. 
1,199 
1,524 
2,500 
2,064 
1,314 
1,394 


Mean     I     Gage  Pi^ 

velocity,     heiixit.       char;;*: 


Ft.  per  sec. 
1.10 
2.87  ': 
7.82 
5.75 
1.93 
2.18 


Feri. 

12.40 

14. 15 

19.15 

17.00 

13.20 

13.50 


1,31> 
4,3^ 

19,  ,v>i 

ll,Ss>' 

2,  .S> 

3,041 
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Mean  daily  gage  height^  in  feet,  of  Grand  River  near  PalisadeSy  Colo,,  for  1904- 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


Apr. 


12.25 
12.20 
12.25 
12.20 
12.35 
12.50 
12.50 
12.50 
12.45 
12.40 
12.40 
12.55 
13.00 
18.75 
14.10 
14.35 
14.65 
14.65 
15.05 
15.15 
15.30 
15.35 
15.00 
14.55 


25 '    14.35 

26 14.20 


27. 
28. 


14.25 
14.75 


29 1    15.30 

30 15.50 

31 1 


15.25 
15.10 
15.10 
15.05 
14.85 
14.65 
14.65 
15.20 
15.26 
15. 10 
16.20 
15.70 
16.30 
16.75 
16.80 
16.95 
16.85 
16.85 
17.30 
17.80 
18.10 
18.45 
18.70 
19.60 
20.00 
19.75 
19.40 
19.15 
18.90 
18.90 
19.15 


19.15 
18.70 
18.40 
18.05 
17.66 
17.10 
16.85 
17.20 
17.60 
17.75 
17.95 
18.45 
19.00 
19.10 
19.10 
18.95 
18.85 
18.90 
18.90 
18.80 
18.95 
18.75 
18.50 
18.25 
18.15 
17.90 
17.50 
17.45 
17.45 
17.50 


17.40 

17.10 

16.85 

16.66 

16.55 

16.30 

16.10 

16.00 

16.95 

15.85 

16.85 

15.86 

15.75 

16.60. 

16.45 

15.30 

15.20 

15.05 

14.90 

14.80 

14.55 

14.45 

14.45 

14.35 

14.36 

14.35 

14.35 

14.25 

14.10 

14.15 

14.30 


14.15 
13.90 
13. 75 
13.60 
13.55 
13.50 
13.40 
13.35 
13.30 
13.20 
13.10 
13.10 
13.20 
13.30 
13.40 
13.46 
13.40 
13.70 
13.75 
14.20 
13.95 
13.80 
18.75 
13.75 
13.65 
13.40 
13.60 
13.96 
13.85 
13.90 
13.75 


Sept. 


14.25 
14.15 
14.30 
14.20 
13.95 
13.60 
13.45 
13.35 
18.20 
13.15 
13.00 
13.06 
12.95 
12.90 
12.80 
12.70 
12.80 
12.80 
12.90 
12.85 
12.80 
12.86 
13.05 
13.10 
13.00 
18.15 
18.10 
13.16 
13.10 
13.15 


Oct. 


13.10 
13.10 
13.10 
13.00 
12.90 
13.16 
13.25 
13. 15 
13.16 
13.20 
18.10 
13.10 
13.10 
18.00 
13.00 
12.96 
12.90 
12.80 
12.86 
12.80 
12.80 
12.80 
12.80 
12.80 
12.80 
12.80 
12.70 
12.70 
12.60 
12.60 
12.60 


Rating  taMefor  Grand  River  near  Palisades,  Colo.,  from  January  1  to  December  $1, 1904. 

Discharge. 


Gage 

leight. 


heig 


Feft. 

12.20 

12.30 

12.40 

12.50 

12.60 

12.70 

12.80 

12.90 

13.00 

13.10 

13.20 


1 
DiHchfirge. 

Gage 
height. 

Seamd-feet.  j 

Fset. 

1,320 

13.30 

1,400  i 

13.40 

1,500  ' 

13.50 

1,600 

13.60 

1,  710 

13.70 

1,830 

13.80 

1,950 

13.90 

2,090 

14.00 

2,230 

14.10 

2,390  , 

14.20 

2,550 

14.30 

Discharge. 


Second-feet. 
2,710 
2,870 
3,040 
3,220 
3,400 
3,600 
3,800 
4,020 
4,240 
4,460 
4,680 


Gage 
height. 


Feet. 

14.40 

14.60 

14.80 

15.00 

15.20 

15.40 

15.60 

15.80 

16.00 

16.20 


Second-feet. 
4,920 
5,400 
5,880 
6,360 
6,860 
7,380 
7,900 
8,440 
9,000 
9,560 


helTht.  !  ^^^^^^' 


Feet. 

16.40 

16.60 

16.80 

17.00 

17.50 

18.00 

18.50 

19.00 

19.50 

20.00 


Second-feet. 
10,120 
10,680 
11,  270 
11,870 
13, 520 
15,460 
17,540 
19, 720 
22,100 
24,800 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upoii 
(lischatige  measurements  made  during  1902, 1903,  and  1904.     It  is  well  defined  between' 
gage  heights  13.00  and  17.00  feet.     Measurements  between  gage  heights  12.00  and 
13.00  feet  are  scattered  and  uncertain.    The  table  has  been  extended  above  17.00  feet 
gage  height. 
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[so.  l.r 


EstimcUed  tnonUUy  ditichargt  of  Grand  Rit^er  near  Palisades^  Coio.,  for  1904- 

[Drainage  area,  8,546  square  miles.] 


Diacliarge  in  second-feet. 


Month. 


April 

May 

June 

July 

August 

September 
October  .. 


The  period. 


Maximum. 

7,640 

24,800 

20,400 

13, 170 

4,460 

4,680 

2,630  : 


Minimum. 


1,320 
5,520 
11,420 
4,240 
2,390 
1,830 
1,710 


Mean. 

3,906 
12,800'' 
16,480 
7,400 
3, 242 
2,654 
2,141 


1 

Run-off. 

Total  in 
,     acre-feel. 

» 

Second-feel 

pertuuAre 

mile. 

Dvptl  r 

232,400 

0.457 

0.  V  ■ 

'      787, 000 

1.50 

1.:.^ 

980,600 

1.93 

2-  :.^ 

455.000 

.866 

.i^*" 

'       199,300 

.379 

,vr 

157, 900 

.311 

.M' 

131,600 

.251 

.>- 

2,944,000 

.......... 

FRASER  RIVER   NEAR  COULTER,    COLO. 

This  station  was  established  Jul^^  28, 1904,  by  M.  C.  Hinderlider.  It 
18  located  at  the  wagon  bridge  on  the  main  road  between  Coulter  and 
Grand  Lake,  Colo.,  and  about  3  miles  above  the  mouth  of  Fra>*'. 
River.  A  plain  staff  gage,  graduated  to  feet  and  tenths,  is  spikt^i 
vertically  to  the  downstream  inner  edge  of  the  first  pier  from  the  left 
bank.  The  gage  reads  from  2  to  10.8  feet,  the  2-foot  mark  restinjr4ir 
the  bed  of  the  stream.  It  is  read  twice  each  day  by  J.  N.  Ostrander. 
Discharge  measurements  are  made  from  the  downstream  side  of  tb» 
thi'ee-span  bridge  to  which  the  gage  is  attached,  and  which  is  numbern] 
on  the  hand  mil  every  2  feet  from  zero  to  81  feet.  The  initial  ]x>inT 
for  soundings  is  immediately  over  the  inner  face  of  the  left  abutnif-nt 
and  marked  "zero"  on  the  downstream  hand  rail.  The  channel  i- 
straight  for  about  100  feet  above,  and  curved  for  about  100  feet  beI«'W 
the  station.  The  current  is  medium  above  and  swift  below  the  mtm- 
uring  section.  The  right  bank  is  about  2  feet  high,  covered  %vith  wil- 
lows, and  overflows  at  very  high  stages.  The  left  bank  above  the 
station  is  a  high  abrupt  mesa.  Below  the  station  is  a  6-foot  mesa  f«»r 
about  50  feet,  then  a  low,  brush-covered  flat  which  is  overflowed  at  h\)i  \ 
stages.  The  bed  of  the  stream  is  composed  of  smooth  cobblestone-*, 
and  the  cross  section  is  fairly  uniform,  clean,  and  permanent.  Then*  i- 
one  channel  at  all  stages,  broken  by  two  crib  piers.  A  small  and  ten 
porary  dam  a  portion  of  the  way  across  the  stream,  30  feet  below  thr 
bridge,  may  affect  the  gage  readings  at  times  if  changed.  Bench  mark 
No.  1  is  a  nail  in  the  top  of  a  white  pine  stake  driven  into  the  iHft 
bank  about  30  feet  southeast  of  the  left  end  of  the  bridge,  projecting: 
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about  6  inches  above  the  surface  of  the  ground,  and  marked  ''  U.  S.  G. 
S.  B.  M."  Its  elevation  is  13.12  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  was  established  October  6,  1904.  It  is  a  cross  cut 
on  the  top  of  the  foundation  stone  at  the  southeast  corner  of 'the  resi- 
dence of  the  observer.  The  stone  is  marked  *'U.  S.  B.  M."  on  the 
east  face.  The  elevation  of  the  bench  mark  is  13.09  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Discharge  measurements  of  Eraser  River  near  Coulter ^  Colo.^  in  1904. 


Date. 

Hydrographer. 

July  28 

August  14 

W.A.Lamb 

do 

August  31 

do 

October  6 

do 

Width. 

Feet. 
73 
72 
70 
69 


Area  of   >     Mean 


Gacre 


Sq.Jret.    Ft.  per  (tec. 
129  I      2.22 


107 

108 

90 


1.61 
1.53 
1.11 


Fed. 
5.04 
4.88 
4.85 
4.63 


DiM- 


section.     velocity,     height.      charge 


Sec. -feet. 
286 
172 
165 
100 


Mean  daily  gage  height^  infeety  of  Prober  River  near  Coulter^  Colo.^  for  1904- 


Day. 

July. 

Aug. 

1  

4.95 

•J 

4.90 

3 

4.90 
4.90 

4 

5     

4.85 

6 

« 

4.^5 

7................ 

4.80 
4.82 

8 

9 

4.85 

10 

4.80 

11 

4.7ft 

12 

4.  HO 

13 

4.95 

14 

4.SM 

15  

4.^8 

16 

4.85 

Sept.   ,    Oct. 


5.25 

4.65 

5.20 

4.60 

5.00 

4.60 

4.92 

4.ti5 

4.88 

4.65 

4.85 

4.66 

4  80 

4.60 

4.80 

4.60 

4.75 

4.60 

4.75 

4.60 

4.75 

4.60 

4.70 

4.65 

4.70 

4.65 

4.70 

4.60 

4(y) 

4.60 

4.90 

4.60 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
%. 


Day 


July 


5.00 
.'..  02 
5.  a5 
4.95 


Aug.   I    Sept.        Oct. 


4.82 

4.82 

5.20 

4.75 

J.  98 

4.70 

4.90 

4.70 

1.92 

4. 75 

4.92 

4.70 

4.X8 

4.70 

4.80 

4.70 

4.75 

4.70 

4.K5 

4.70 

4.85 

4.(» 

4.92 

4.60 

4.80 

4.70 

4.82 

4.65 

4. 82 

4.58 
4. 55 
"4.50 
4.50 
4.60 
4.60 
4.60 
4.62 
4. 55 
4.50 
4.45 
4.36 
4.35 
4.35 
4.35 


a  Ice  couditioUM,  October  19  to  end  of  year. 


IRK  133—05 10 
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Rating  table  for  Praser  River  near  CouUer,  Colo.,  from  July  $S  to  December  SI,  1904. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feci. 

Discharge. 
Serond-feet. 

Gage 
heignt. 

Discharge.  : 
Se&md-feet. 

he^t. 
Feel. 

1 
Dincfaaxv^ 

Second-feet. 

1 

Sermui-J'** 

4.35 

52 

4.60 

91 

4.85 

165 

5.10 

34(> 

4.40 

59    ' 

4.65 

102 

!     4.90 

188 

5.15 

4(0 

4.45 

66    1 

4.70 

114 

4.95 

215 

1 

5.20 

470 

4.50 

73    ! 

4.75 

128 

5.00 

248     1 

5.25 

55*." 

4.55 

81 

4.80 

145 

5.05 

290 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upoL 
4  discharge  lueaBuremente  made  daring  1904.  It  is  well  defined  between  gage  bd$;b^ 
4.65  feet  and  5.05  feet.    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  dijtcharge  of  Fraser  Rirer  near  OoitlteTf  Colo,y  for  1904. 


Month. 

Disc'hi 
Maximam. 

irge  ill 

second-feet. 

Tiktal  iTi 

Mini 

mum. 
215 

Mean. 

a«Tp-fer*_ 

Julv  28-31 

290 
470 
550 
102 

i 

'>   \\''^ 

August 

128          181 
91          158       I 
62            84  « 

11  !:»' 

September 

y  4  r 

October  « 

rt  October  1&-31  rating  table  applied  as  for  open  channel. 
WILLIAMS   FORK   NEAK  HOT  SULPHUR  SPRINGS,   CX>LO. 

This  station  was  established  July  26,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  a  wagon  bridge  on  the  ranch  of  F.  A.  Field,  about  J* 
miles  west  of  Hot  Sulphur  Springs,  Colo.,  and  about  the  same  distance 
above  the  mouth  of  the  river.  A  plain  staff  gage,  graduated  to  feet 
and  tenths  from  2  feet,  which  is  on  the  bed  of  the  stream,  to  8  feet, 
is  fastened  vertically  to  the  downstream  end  of  the  middle  crib  pier. 
It  is  read  twice  each  day  by  F.  A.  Field.  Discharge  measurement^ 
are  made  from  the  downstream  side  of  the  two-span  bridge  to  whirh 
the  gage  is  attached.  The  initial  point  for  soundings  is  a  6o-pennv 
nail  driven  into  the  top  of  the  left  end  of  the  downstream  guard 
rail  of  the  bridge,  immediately  over  the  inside  face  of  the  abutment. 
Sounding  points  are  marked  every  2  feet  by  nails  on  the  downstream 
guard  rail.  The  channel  is  straight  for  about  100  feet  above  and 
below  the  station.  The  current  is  very  swift  and  somewhat  rou^h 
above,  and  swift  and  fairly  smooth  below  the  section.  The  right  Imnk 
is  a  low  gravel  bar,  lined  with  willows,  and  overflows  at  very  hijrh 
stages.  The  left  bank  is  level  pasture  lands,  about  4  feet  high,  and  i< 
not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  small 
and  medium  sized  bowlders,  and  is  permanent     The  middle  pier  may 
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slightly  alBFect  the  measurements  at  high  stages.  The  bench  mark  is  a 
60-penny  nail  driven  into  the  south  face  of  a  small  white  pine  tree 
standing  on  the  left  bank  of  the  river,  30  feet  north  of  the  west  end 
of  the  bridge.     Its  elevation  is  6.03  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  mtamremerUs  of  Williams  Fork  near  Hot  Sulphur  SfpringSy  Colo.,  in  1904. 


Date. 

Hydrographer. 

* 

July  25 

August  13 

W.  A.  Lamb 

do 

August  30 

do 

October  7 

do 

Width. 


Area  of 
section. 


Feet. 


54 
60 
50 

48 


Sq.  Jeti. 
78 
70 
66 

58 


Mean 
velocity. 

Gage 
height. 

Ft.  per  eec. 

Feel. 

3.41 

3.95 

2.13 

3.69 

2.09 

3.66 

1.69 

3.45 

Dis- 
charge. 


Sec-feet. 

266 

149 

138 

98 


Mean  daily  gage  height^  in  feet,  of  Williams  Fork  near  Hot  Sulphur  Sjmngs,   Colo., 

for  1904. 


Day. 


1. 

2, 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
ID. 
11- 
12. 
13. 
14. 
15. 
16. 


July.   I   Aug. 


3.77 
3.74 
3.71 
3.70 
3.69 
3.67 
3.64 
3.69 
3. 66 
3.54 
3.55 
3.58 
3.57 
3.56 
3.5(i 
3.56 


Sept. 

Oct. 

3.70 

3.45 

3.66 

3.41 

3.62 

3.40 

3.56 

3.39 

3.55 

3.39 

3.54 

3.38 

3.54 

3.40 

3.M 

3.40 

3.52 

3.41 

2.60 

8.40 

3.50 

3.39 

3.49 

3.40 

3.48 

3.40 

3.48 

3.36 

3.46 

3.40 

3.44 

3.38 

Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


July. 


3.95 
3.90 
3.88 
3.86 
3.87 
3.85 
3.80 


Aug. 


3.56 
8.65 
3.62 
3.56 
3.60 
3.56 
3.56 
3.54 
3.54 
3.59 
3.56 
3.60 
3.55 
3.56 
3.54 


Sept. 

Oct. 

3.52 

3.35 

3.50 

3.30 

3.51 

3.28 

3.48 

3.36 

3.50 

3.36 

8.50 

3.38 

3.50 

3.82 

8.50 

3.32 

8.48 

3.24 

8.48 

3.26 

8.47 

3.25 

8.43 

8.28 

8.42 

3.38 

8.44 

8.82 

........ 

3.25 

Ratimj  table  fijr  Williams  Fork  near  Hot  Sulphur  Springs,   Volo.,  from  July  S.5  to 

December  SI,  1904. 


Gage 

height. 


Discharge. 


Gage 
height. 


Feci. 

Second-feet. 

■     3.25 

70 

3.30 

76 

3.35 

83 

3.40 

90 

Fe^^L 
3.45 
3.50 
3.  55 
3.60 


Discharge. 


Sectmd-fect.         Fret. 


98 
107 
116 
126 


Gage 
height. 


3.65 
3.70 
3.75 
3.80 


Discharge. 


Second-feet. 
137 
150 
165 
183 


Gage 
height. 


3.85 
3.90 
3. 95 


Discharge. 

Second-feet. 
206 
234 
266 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
4  discharge  measurc^ments  made  during  1904.  It  is  well  defined  between  gage  heights 
3.45  feet  and  3.95  feet.     The  table  has  been  extended  below  gage  lieight  3.45  feet. 
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Estimated  mottthly  discharge  of  Williams  Fork  near  Hot  Sulphur  Springs,  Colo,  y  for  l^u. 


Month. 


July  26-31 
August . . . 
September 
October  .. 


Discharge  in  seconi! 

Maximum. 

Minimum. 

266 

183 

172 

114 

150 

93 

98 

69 

Mean. 


220 

129 

109 

S4 


Tota.  r 

acre-fw-L 

3,0v 

h,  is:- 


TROUBLESOME   RIVER  AT  TROUBLESOME,  COLO. 

This  station  was  established  July  22,  1904,  by  M.  C.  Hinderlider. 
It  is  located  about  100  yards  below  the  highway  bridge  at  Trouble- 
some, Colo.  The  gage  is  an  inclined  plain  staff,  graduated  to  feet  ai^ 
tenths,  vertically  from  0.8  to  5.8  feet,  securely  fastened  to  stakes  drivet 
into  the  left  bank  and  bed  of  the  stream.  One  vertical  foot  eqcal-j 
1.525  feet  on  the  slope.  The  gage  is  read  twice  each  day  by  Mrs.  Era 
Becker.  Discharge  measurements  are  made  at  almost  all  stages  of 
flow  by  wading  at  or  near  the  gage.  At  exceedingly  high  stages  they 
may  be  made  from  the  two-span  bridge  about  100  yards  above  tht- 
gage  rod.  The  initial  point  for  soundings  is  the  west  face  of  the  stake 
driven  into  the  top  of  the  left  bank,  and  to  which  the  gage  rod  U 
fastened.  The  channel  is  straight  for  about  50  feet  above  and  for  !."•' 
feet  below  the  station.  The  current  is  of  moderate  velocity  and  uni- 
form. The  right  bank  is  about  3  feet  high,  lined  with  a  heavy  growth 
of  willows,  and  is  not  subject  to  overflow.  The  left  bank  is  precipi- 
tous, about  4  feet  high,  and  is  a  level  meadow  which  does  not  over 
flow.  The  bed  of  the  stream  is  composed  of  small  cobblestones  aiul 
gravel,  and  is  clean,  uniform,  and  stable.  There  is  but  one  channel 
at  all  stages,  the  depths  varying  from  1  to  4  feet.  There  are  no  adveiv* 
conditions  except  at  extremely  high  stages,  when  measurements  must 
be  made  from  the  highway  bridge,  which  is  a  poor  place  owing  to  p<»«»r 
cross  section,  bridge  abutments,  and  temporary  dam  a  few  feet  above. 
Bench  mark  No.  1  is  a  10-penny  nail  driven  into  the  top  of  the  stake 
on  the  left  bank,  to  which  the  gage  rod  is  fastened.  Its  elevation  L- 
5.83  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  center 
of  a  cross  painted  with  black  paint  on  the  bottom  log  near  the  south- 
east corner  of  the  observer's  house,  and  marked  "U.  S.  B.  M."  It- 
elevation  is  16.08  feet  above  the  zero  of  the  gage. 

The  observations  at  this  stiition  during  1904  have  been  made  umier 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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IXscharge  meamrements  of  Troublesome  Rirer  at  Troublesome ^  Colo.y  in  1904. 


Date. 


July  22 . . . 
August  13. 
August  30. 
October?. 


Hydrographer. 


Hinder] ider  and  Lamb 

W.  A.  Lamb 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.  feet. 

FL  per  sec. 

27 

23 

0.91 

24 

21 

.76 

28 

24 

1.12 

26 

25 

1.08 

Gage  Dis- 

height.      charge. 


Fret.      I  Sec.-feet. 
2. 01  21 

1. 93  16 

27 
27 


2.07 
2.02 


Jfean  daily  gage  height,  hi  feet,  of  TVouhUsoToe  River  at  Troublesome^  Colo.,  for  1904' 


Day. 

July. 

Aug. 

Sept. 

1 

11.96 

al.95 

al.90 

al.90 

al.90 

al.90 

1.90 

1.90 

1.90 

1.90 

1.90 

2.00 

1.90 

1.90 

2.00 

2.00 

2.20 

•> 

2.20 

■> 

2.10 

4 

2.06 

5 

2.00 

6 

2.00 

7 

2.00 

8 

2.00 

9 

2.00 

10 

2.00 

11 

2.00 

12 

a  2. 00 

13 

2.00 

14 

2.00 

!.■> 

1  95 

16 

1.96 

Oct. 

Day. 

July. 

2.00 

17 

2.00 

18 

2.00 

19 

2.02 

20 ' .... 

2.00 

'21 ' -.. 

2.00 

22 

2.00 

23 

2.00 

2.00 

24 

1.95 

2.00 

25 

2.05 

2.10 

26 

1.98 

2.06 

27 

1.92 

2.00 

•28 

1.95 

2.00 

29 

2.10 

2.00 

30 

2.00 

2.00 

31 

a2.00 

2.00 

Aug. 


2.00 
2.10 
2.10 
2.50 
2.10 
2.10 
2.00 
2.00 
2.05 
2.10 
2.10 
2.26 
2.15 
2.10 
2.00 


Sept. 

Oct. 

1.95 

2.00 

1.96 

2.00 

2.00 

1.98 

2.00 

1.96 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.96 

2.00 

1.96 

2.00 

1.96 

2.00 

1.98 

2.00 

1.90 

1.95 

a  Estimated. 


Rftting  table  for  Troublesome  River  at  Troublesome,  Colo. ,  from  July  S^  to  December  SI,  1904. 


Gage 
height. 


DI«hanre.   I  h^i^t. 


Discharge. 


Second-fid. 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
3  discharge  measurements  made  during  1904,  between  gage  heights  1.93  feet  and 
2.07  feet,  and  on  an  extension  from  2.07  to  2.50  based  on  logarithmic  curve. 
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Estimated  monthhj  diseharye  of  Trouhl^somr  Hirer  cU  Troubk»omf,  (hio.,  for  Jft04' 


Month. 


Discharge  In  Hecond-feet. 


I 


July  23-31 
August  - . . 
September 
October  .. 


Maximum.     Minimum. 


30 

100 
41  • 
30 


Mean. 


acre-ic*: 


15 
14  ! 
17 

14  I 


20.7 
24.3 
22.2 
20.4 


1,4.*4 

i.;i' 


MUDDY   RIVER   NEAR   KREMMLING,    COLO. 

This  station  was  established  July  24,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  wagon  bridge  about  one-eighth  mile  southwest  ^^i 
Kremmling,  Colo.,  and  about  2  miles  above  the  junction  of  Mudd\ 
River  with  (irand  River.  A  plain  staff  gage,  graduated  to  feet  anc 
tenths,  is  attached  verticallv  to  the  lower  left  corner  of  the  middle 
crib  pier  of  the  bridge.  The  gage  reads  from  2  to  14  feet,  the  2-fotK 
mark  resting  on  the  bed  of  the  stream.  It  is  read  twice  each  day  by 
E.  A.  Magee.  Discharge  measurements  are  made  during  high  wator 
from  the  downstream  side  of  the  two-span  highway  bridge  to  which 
the  gage  is  attached,  and  at  ordinar}'^  and  low  stages  b}^  wading  near 
the  gage.  The  initial  point  for  soundings  is  a  10-penny  nail  driven  in 
the  downstream  hand  rail  over  the  north  face  of  the  left  abutment. 
The  hand  rail  is  marked  from  0  to  58  feet  with  nails  driven  in  flu>h. 
The  channel  is  curved  for  about  100  feet  above  and  straight  for  50  f<^^t 
below  the  station.  The  current  is  sluggish.  The  right  bank  i.s  clean 
and  almost  perpendicular.  It  is  about  10  feet  high  below,  and  S  feet  hiirn 
al)ove  the  station.  The  left  bank  below  the  bridge  slopes  at  an  an^^lt* 
of  about  45",  is  10  feet  high,  and  lined  with  willows.  Above  the 
bridge  it  is  irregular,  about  8  feet  high,  and  is  overflowed  at  verv 
high  water  out  for  50  to  100  feet.  Both  banks  are  meadow  or  pastuiv 
lands.  The  bed  of  the  stream  is  composed  of  mud,  with  some  sand 
and  a  few  loose  rock  washed  from  the  riprap  about  the  south  abut- 
ment. It  is  clean,  but  shifting.  There  is  one  channel  broken  by  th*» 
middle  pier.  The  tortuous  nature  of  the  channel,  unstable  bed,  ami 
middle  pier  of  the  bridge  are  conditions  which  may  affect  the  measurv- 
ments.  The  bench  mark  is  a  60-penny  spike  driven  horizontally  into 
the  west  face  of  the  left  end  of  the  downstream  bridge  string-er,  (»ver 
the  left  abutment.  Its  elevation  is  13.65  feet  above  the  zero  of  th^ 
gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  meaimremeiits  of  Muddt/  Hirer  twar  Krenntiliny^  Volo.y  iu  1904. 


Date. 


Hydrogmpher. 


Width. 


Art'H  of        Mphu  (rage 

.Mecllon.     velocity.  >    height. 


Dis- 
charge. 


Feet. 


Sii.  feet.    Ft.  Iter  get: 


AujnistlS I  W.  A.  Lamb. 

Aujrviflt  30 do 

October  7 ' do 


9 
16 


5 
21 
15 


1.20 

1.29 

.80 


Feet.        Sec. -feet. 
4.30  I  6 

4.  75  I  27 


1.. 

2. 
3. 
4. 

5. 

6. 

7. , 

K. 

9. 
10. 
11. 
12. 
13. 
II. 
l.'S. 
16. 


I 


4.  33 


12 


I 


Mean  daily  gage  heigfU^  infeet^  of  Muddy  Hirer  near  Krnnmling^  (hlo.jfor  1904. 


Day. 


July, 


Aug.   1 

Sept. 

4. -25 

4. 88 

4.28  . 

4.92 

4.25 

4.90 

4.20 

4.82 

4.22 

4.70 

4.22 

4.70 

4.20 

4.5.5 

4.20 

4.35 

4.22 

4.30 

4.22 

4.25 

4.20 

4.25 

4.25 

4.22 

4.28 

4.20 

4.20 

4.2i) 

4.20  , 

4.20 

4.20  , 

4.20 

Oct. 


Day. 


July.  '    Aug.   I    Sept.    '    Oct. 


4.45   I  17 

4.45   '  18 

4.50      19 

4.42      20 

4.40      21 

4.35      22 

4. 40    ,23 

4.50    I  24 

4.50      25 4.30 

4.55    I  2fi 4.25 

4.58      '27 4. '25 

4.60   '  '28 4.22 

4.55      '29 4.30 

4.48   '  30 4.25 

4.42      31 1      4.28 

4.40  '                                  I 

'I  ) 


4.30 
4.50 
4.50 
4.50 
4.65 
4.50 
4.50 
4.50 


4.30 
4.45 
4.52 
4.50 
4.42 
4.38 
4.40 
4.48 


4.42 

4.45 

4.40 

4.40 

4.40 

4.56 

4.80 

4.58 

4.70 

4.52 

4.75 

4.48 

4.80 

4.45 
4.42 
4.48 
4.55 
4.52 
4.42 
4.40 
4.42 
4.40 
4.42 
4.42 
4.40 
4.40 
4.35 
4.30 


BLUE   RIVER  NEAR   KREMMLING,  COLO. 

This  station  wa.s  established  July  21,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  State  hio;liway  bridge  on  the  road  between  Kreiiim- 
ling  and  Dillon,  Colo.,  distant  from  the  two  towns  22  and  20  miles, 
respectively.  The  station  is  below  the  mouth  of  all  tributaries  of  any 
importance.  A  plain  staff  gaj^e,  graduated  to  feet  and  tenth.s,  is 
attached  vertically  to  the  w^est  face  of  the  middle  masonry  pier  near 
the  downstream  end.  The  gage  reads  from  2  to  1 1  feet,  the  2-foot 
mark  resting  on  the  ])ed  of  the  stream.  It  is  read  daily  by  Miss 
Kathryn  Sexton.  Discharge  measurements  are  made  from  the  down- 
stream side  of  the  two-span  iron  bridge  to  which  the  gage  is  atbiched. 
The  initial  point  for  soundings  is  a  40-penny  nail  driyen  into  the  down- 
stream guard  rail  at  the  left  end  of  the  bridge  immediately  over  the 
east  fa^e  of  the  left  abutment.  It  is  marked  zero,  and  the  bridge  floor 
is  marked  and  numbered  each  6  feet  from  zero  to  Uu.7  feet.  The 
channel  is  straight  for  about  400  feet  above  and  200  feet  l)eIow  the 
station,  and  the  current  is  very  swift  and  rough.     Both  ])anks  are 
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lined  with  willows  and  are  not  subject  to  overflow.  The  bed  of  the 
stream  is  rough,  there  being  several  >K)wlder8  of  considerable  ii'izt* 
which  break  the  current.  Otherwise  it  is  clean  and  stable.  There  i^ 
one  channel  at  all  stages  broken  by  the  middle  pier  of  the  brid^t*. 
Owing  to  the  roughness  of  the  bed,  the  station  is  not  a  good  one,  bui 
it  is  the  only  available  point  where  an  observer  can  be  obtained.  Benrh 
mark  No.  1  is  a  cross  cut  in  the  top  of  the  second  step  from  the  tc)p 
of  the  downstream  wing  of  the  left  abutment.  It  is  painted  black  and 
marked  ''IT.  S.  B.  M."  Its  elevation  is  9.036  feet  above  the  zero  ai 
the  gage.  Bench  mark  No.  2  is  a  60-penny  spike  driven  vertically  intc 
the  west  end  of  block  to  which  the  pulley  is  fastened.  Its  elevation  i> 
11.08  feet  above  the  zero  of  the  gage. 

On  August  28,  1904,  a  regulation  chain  gage  was  established  by 
W.  A.  Lamb  to  replace  the  wooden  gage,  the  elevation  of  the  datum 
of  the  two  gages  being  the  same. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  mefuiuremejits  of  Blue  River  near  Krenimling,  Colo.,  in  1904* 


Date. 


Hydn^raphcr. 


Julv  21 1  W.  A.Unib 

August  12 do 

August  28 do 

October  8 do 


Width, 

Feet. 
160 
158 
160 
154 


Area  of  I     Mean 
section,     velocity, 


Stj./eet. 
271 
220 
243 
134 


Gage 
height. 


In*- 
cbarK*- 


/•Y.  per  gee. 

/M. 

.Sr/».-/*^.'. 

3. 70  • 

3,10 

1,(^.1.. 

2.93  , 

2.80 

t>44 

3.63 

3.03 

S>1 

2.49 

2.40 

:W 

^fean  daily  gage  height^  in  feet,  of  Blue  River  near  Kremmling,  Colo.,  for  lif04. 


Day 


July.       Aug.       Sept. 


1 

......I 

2 

3 : 

4 

6 

6 

7 

8 

9 1 

10 i 

1 
11 

12 

1 
13 

14 1 

1.-) 1 

u; 1 

2.90  I 
2.90  I 
2.X5  I 
2.85 
2..Hft 
2.85 
2.80 
2.80  ! 
2.  SO 
2.75  I 
2.75 
2.85  , 
2.90 
3.00 
3.a=)  ' 
2.90  ' 


2.80 
2.90 
2.90 
2.70 
2.56 
2.50 
2.48 
2. 45 
2.40 
2. 45 
2.  :C) 
2.45 
2.40 
2.40 
2.30 
2.. 50 


Oct. 

2.55 
2,45 
2.40 
2.40 
2.40 
2.40 
2.45 
2.40 
2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


Day. 


I   July.       Aug. 


Sept. 


<K*t. 


17 

18 1 

19 

•20 ' 

21 

22 

3.20 

23 

3.10 

24 

3.10 

25 

3.20 

26 

3.20 

27 

3.(5 

28 

3.00 

29 

3.05 

30 

3.05 

31 

2.98 

2.95 

2.50 

ik' 

8.20 

2.55 

1  it 

3.20 

2.60 

•1  .w' 

3.00 

2.30 

2.* 

2.90 

2.35 

2.# 

3.00 

2.40 

2.#' 

2.90 

2.40 

IX 

2.85 

2.50 

.L3' 

2.80 

2.45 

la- 

2.80 

2.58 

in* 

2.96 

2.60 

L.  *' 

2.95 

2.55 

2  >• 

2.60 

2.50 

2.14' 

2.75 

2.50 

2.80 

l.i.'« 
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Uafhig  table  fiiT  Blue  River  iiear  Kveinmling^  Colo.  ^  from  July  22  to  December  SI ^  1904. 


Gage 
height. 

Feet. 

Discharge. 

1     Gage 
'   height. 

1 

1      Feel. 

1 
Discharge. 

Second-feet. 

1 

Gage 
height. 

1 
Dischaige. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.20 

240 

2.45 

365 

2.70 

545 

2.95 

785 

2.26 

260 

2.50 

400 

2.75 

585 

3.00 

850 

2.30 

280 

'     2.55 

435 

1 

2.80 

625 

3.10 

1,000 

.      2. 35 

305 

2.60 

470     1 

2.a5 

670 

3.20 

1,185 

2.40 

1 

335 

2.65 

1 

605 

i     2.90 

725 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  baaed  upon 
4  discharge  measurements  made  during  1904  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Blue  River  near  Kremmling^  Colo. ,  for  1904' 


Month. 


Julv  22-31 
August ... 
September 
October  .. 


Discharge  in  second-feet. 


Maximnm. 


i,ia5 

1,185 
725 
435 


Total  in 
acre-feet. 


Minimum. 

Mean. 

824 

999 

470 

727 

280 

411 

260 

327 

19, 820 
44,700 
24,460 
20, 110 


TENMIL.E   CREEK   NEAR   KOKOMO,  COLO. 

This  station  was  established  April  2,  1904,  by  R.  I.  Meeker,  and  is 
located  at  the  wagon  bridge  at  Admiral  mine,  8  miles  below  Kokomo, 
Colo.  This  station  replaces  the  station  established  b}^  F.  Cogswell  at 
Uneva  Lake,  2  miles  below,  on  September  25,  1903.  The  station  was 
changed  on  account  of  poor  conditions  at  Uneva  Lake.  The  drainage 
basin  embraces  an  entirely  mountainous  area  of  69  square  miles. 
These  mountains  are  very  steep  and  rock}'.  The  slopes  in  a  consid- 
erable portion  of  this  area  have  no  soil  formation  whatever.  This 
barren  area  is  partly  above  timber  line,  but  in  many  places  below. 
The  greater  portion  of  run-off,  perhaps  90  per  cent,  is  from  melting 
snows  which  fall  from  September  to  May. 

The  gage  is  a  vertical  1  by  4  inch  board  nailed  to  the  downstream  side 
of  the  first  pier  from  the  left  end  of  the  bridge,  and  is  graduated  from 
zero  to  4  feet  in  feet,  tenths,  and  fiftieths;  from  4  to  5.5  feet  in  feet  and 
tenths.  It  is  read  twice  each  day  by  Don  McFadgen.  Discharge 
measurements  are  made  at  high  water  from  the  downstream  side  of 
the  bridge,  to  which  the  gage  is  attached.  The  initial  point  for  sound- 
ings is  the  left  end  of  the  bridge  on  the  downstream  side  at  the  abut- 


154 


STREAM   MEASUREMENTS    IN    1904,   PART   X. 


f  xo  ir. 


ment.  Discharge  niea.sureinents  are  made  at  low  water  by  wadinj^. 
The  channel  is  straight  for  about  150  feet  above  and  for  S(.K)  feet  }h*\o^ 
the  station.  The  current  is  sluggish  at  low  water.  Both  bank.s  hh 
low,  but  are  not  subject  to  overflow.  The  right  bank  is  covered  with 
brush.  The  left  bank  is  rocky,  with  scattered  brush  alon^  the  edjr*-. 
There  is  one  channel  at  high  and  several  channels  at  low  water.  Thf 
bed  of  stream  is  of  shifting  sand. 

The  regulation  of  the  flow  of  water  into  the  Admiral  mine  powi*r 
line  at  dam  600  feet  below  the  station  will  interfere  slightly  with  th*- 
gage  heights.  The  bench  mark  is  a  circular  hole  cut  in  the  top  of  a 
Lirge  boulder  80  feet  downstrean^  from  the  gage  rod  and  just  to  tht 
left  of  the  Denver  and  Rio  Grande  Railwav  tracks.  Its  elevation  i- 
JKOG  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  11)04  have  been  maile  undf  r 
the  direction  of  M.  C.  Hinderlider,  district  hj'^drographer. 

Discharge  measuremenls  of  Tenmile  Creek  near  Kohnuo^  Colo.,  in  1904. 


Date. 


Hydrographer. 


April  2« 

April  23 

May  31 

June  29 

Auf^6t5 

September  3 . . 
November  5  '^ do 


R.  I.  Meeker. 

do 

do 

do 

do 

do 


WIdlh. 


Feet. 


S 
46 
73 
67 
38 
36 


Area  of   ;     Mean 
neetion.     velocity, 


heifrht. 


10 

53 

220 

142 

54 

47 

7 


1.00 
1.53 
2.37 
1.76 
1.44 
1.34 
2.29 


0.97 
1.55 
3.57 
2.44 
1.18 
1.00 
.54 


Sq./eet.   'Fl.per8tr.       J-Yrt.         Srr.^r' 


a  By  wading. 

bMeaMiremcnt  made  in  flnine,  and  includeM  8.5  second-feet  flowing  In  old  channel. 


1' 
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Mean  dUiibj  gnge  height^  infeet^  of  TenmUe  Oeek  neur  Kokomo,  (hio.,  for  2904, 


Diiv 


M»ir.       Apr. 


May.   I  June. 


1 

1 

2 

3 

4 

5 

C 

0.76 

7.. 

95 

.s 

.85 

9 

90 

10 

'         .95 

11 

'         .78 

12 

1 
.78 

18 

75 

H 

88 

Ifi      

75 

16 

78 

17 

1.02 

]S                     

1.02 

19 

78 

20 

75 

21. 

2:}. 
24. 


26. 
27. 
28. 
29. 
30. 
31. 


.82 
.91 

n.88 
.85 
.82 
.90 
.88 
.75 
.76 
.78 

1.05 


-o    I 


0.98 

1.00 
.96 
.92 
.90 
.85 
.85 
.94 
.93 
.87 
..58 
.62 
.70  , 
.70  ' 
.  76  I 
.90  ' 

1.40  < 

1.95 

1.80 

2.04 

1.89 

1.70 

1.54 

1.85 

1.28 

1.22 

1.63 

1.87 

1.76 

1.84 


1.83  ' 
1.6H 
1.70  ' 
1.46 
1.26  ' 
1.30 
1.48 
1.36 
1.33  ' 
1.40  I 
1.74  ' 
2.04  j 
2.35 

2.04  ' 
2. 28  , 
2.11 
2.50 

3.05  , 
3.88  I 
4.11 
3.91  I 
4.39  I 
5.12 
5.16 
4.18 
3.70 
3.72 
3.40 
4.45 
4.09 
3.80 


July.   ,    Aug. 


8.49 
a  3. 10 
2.80 
2.36 
2.33 
2.53 
2.W 
3.26 
3.00 
3.28 
3.95 
4.08 
4.20 
3.68 
3.70 
3.68 
3.51 
3.35 
3.65 
3.36 
3.23 
3.17 

I 

8.07  j 
2.88  I 
2.64  I 
2.61  i 
2.64 
2.78 
2.84 
2.80 


2.48 

2.34 

2.28 

2.15 

2.14 

2.08 

2.15 

2.08 

2.10 

2.00 

2.00 

1.9J 

1.96 

1.80 

1.80 

1.95 

1.84 

1.65 

1.60 

1.59  I 

1.58  I 

1.49  I 

1.46  ; 

1.54  , 

1.55  , 
1.40  I 
1.34  , 
1.31  I 
1.41 
1.34 
1.19  , 


1.19 
1.25 
1.22  I 
1.24  I 
1.16  I 
1.18  ' 
1.16  I 
1.15  ' 
1.12 
1.10 
1.16 
1.18 
1.18 
1.26 
1.29 
1.30 
1.31 
1.74 
1.39 
1.16 
1.28 
1.24 
1.12 
1.11 
1.11 
1.11 
1.30 
1.40 
al.20 
a  1.10 
1.00 


Sept. 

Oct. 

1.25 

0.80 

1.11 

.78 

1.04 

.78 

.94 

.77 

.89 

a. 80 

.91 

a.8'J 

.88 

.80 

.81 

.80 

.80 

.78 

.80 

.76 

.79 

.73 

.74 

.73 

.74 

.74 

.72 

.74  1 

.74 
1.U4 
.90 
.85 
.80 
.80 
.82  I 
.79  I 
.80  ' 
.78  I 
.76 
.76 
.74 
.71 
.72 
.96 


.72 
.68 
.68 
.68 
.72 
.70 
.70 
.70 
.70 
.68 
.70 
.66 
.64 
a. 66 
O.70 
.74 
.66 


Nov. 

0.60 
.64 
.62 
.60 
.66 
.66 
.60 
.60 
.45 
.45 
.46 
.45 
.45 
.46 
.46 
.46 
.46 
.45 
.46 
.46 


fA      I 


«  Estimated. 


Rating  table  for  Tenmiii'  Creek  near  Kokorno^  Otlo.^from  March  6  to  May  17 ^  1904* 


Gage 
hcMKht. 


Feet. 

0.60 
.65 
.70 
.75 
.80 
.85 
.90 

.a5 

1.00 


Di.Hchaixe. 


Sectmd-feet. 
1 
1 
2 
2 
3 
4 
6 
9 
12 


Gage 
height. 


i.a5 

1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 


Discharge. 

Second-feel. 
16 
21 
27 
33 
39 
45 
52 
59 
66 


Gage 
height. 


Feet. 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 


Di»charge.  \\ 

I 

Second-feet. 

73     , 

81 

89 

97 
105 
113 
122  ' 
131  i' 


Gage 
height. 

Feet. 
1.90 
1.95 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 


DiMcharge. 


Second-feet. 
140 
150 
160 
180 
200 
220 
240 
260 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
4  discharge  measurements  made  during  1904.     It  is  not  well  defined. 
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{so.  1^3. 


Rating  table  for  Temnile  Creek  near  Kokomo^  Colo. y  from  May  18  to  December  31,  /:^i,. 


Gage 
height. 

Feet. 

Discharge,  i 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

height. 
Feet. 

WmsbMTft 

Secbnd-fecl. 

1      Feet. 

Second-feet. 

yeetmud-fitt. 

0.45 

10 

1.45 

106 

2.45 

250 

3.45 

489 

.50 

14 

1.50 

111 

2.50 

260 

3.50 

503 

.55 

18     ! 

1.55 

116 

'     2.55 

270 

3.60 

1 

531 

.60 

22 

1.60 

121 

1     2.60 

280 

;    3.70 

560 

.65 

26 

1.65 

126 

2.65 

290 

3.80 

590 

.70 

31 

1.70 

131 

2.70 

301     . 

'    3.90 

fi20 

.75 

36 

1.75 

136 

2.75 

312     , 

,    4.00 

650 

.80 

41 

1.80 

142 

2.80 

323 

4.10 

680 

.86 

46 

1.85 

149 

2.85 

335 

4.20 

710 

.90 

51 

1.90 

156 

2.90 

347 

4.30 

745 

.95 

56 

1.95 

164 

2.95 

359 

4.40 

780 

1.00 

.61 

2.00 

172 

3.00 

371 

4.50 

815 

i.a5 

66 

2.05 

180 

3.05 

384 

4.60 

850 

1.10 

71 

2.10 

188 

3.10 

397 

4.70 

885 

1.15 

76 

2.15 

196 

3.15 

410 

4.80     ' 

920 

1.20 

81 

2.20 

204     1 

3.20 

423 

I     4.90 

955 

1.25 

86 

2.25 

213 

3.25 

436 

5.00 

995 

1.30 

91 

1     2.30 

222     ' 

3.30 

449 

5.10 

1,035 

1.35 

96 

2.35 

231 

3.35 

462 

,     5.20 

1,075 

1.40 

101 

2.40 

240 

1 

3.40 

475 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  up»«n 
5  discharge  measurements  made  during  1904,  and  is  fairly  defined.  It  has  bevn 
extended  above  gage  height  3.60  feet. 

Estimated  monthly  discharge  of  Tenmile  Creek  near  Kokomo^  Colo.,  for  1904. 


Month. 


Discharge  in  second-feet. 


Maximum,  i  Minimum.         Mean. 


Tote.:  in 
acre-ft^L 


March  6-31 . . . . 

April 

Mav 

June 

July 

August 

September 

October 

November  1-20. 


16 

168 

1,059 

710  i 

256  ! 

135  ; 

86 

41 

25  ! 


2 
1 
40 
227 
80 
61 
32 
18 
10 


5.3 
50.4 

374 

421 

149 
82.6 
45.6 
33.3 
13.8 


3,tBl( 

23,0i»i 

25,  Cin<^ 

9, 161 

5, 0?.< 

2,714 

2,  cm: 


The  period , 


ro.  s:o 


IIINDERLIDBR,   SWENDSBN 
AND   CIIANDLBB. 


"■] 
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GUNNISON   RIVER   NEAR  CIMARRON,    COLO. 

This  station  was  established  September  18,  1903,  by  W.  N.  Sammis. 
it  is  located  just  above  the  Denver  and  Rio  Grande  Railroad  bridge, 
about  1  mile  from  Cimarron,  Colo.,  and  about  1,000  feet  above  the 
mouth  of  Cimarron  River.  The  chain  gage  is  located  on  the  upstreaBi* 
side  of  the  railroad  bridge  near  the  center  of  the  stream  and  about  100 
feet  below  the  gaging  section.  The  gage  reads  from  zero  to  20  feet  with 
two  markers,  the  second  marker  being  used  above  10  feet  gage  heights. 
The  length  of  chain  from  end  of  weight  to  center  of  first  marker  is  56.06 
feet.  The  second  marker  is  46.06  feet  from  end  of  weight.  The  gage  is 
read  twice  each  day  by  G.  C.  Gates.  Discharge  measurements  are  made 
by  means  of  a  cable  and  car.  A  sta}'  line  is  stretched  across  the  river 
about  50  feet  above  the  cable  for  the  careful  manipulation  of  the  meter, 
as  the  velocity  at  the  section  is  usually  above  4  feet  in  the  center  of  the 
stream.  The  bench  mark  is  the  top  of  southeast  corner  capstone  of  east 
masonrj'^  abutment  of  the  Denver  and  Rio  Grande  Railroad  bridge.  A 
line  is  cut  across  the  corner  of  the  capstone  to  indicate  the  bench  mark. 
The  elevation  of  the  bench  mark  is  56.52  feet  above  the  zero  of  the  gage. 
The  right  end  of  the  cable  is  directl}'^  under  the  end  of  the  bridge  on  the 
right  bank.  The  initial  point  for  soundings  is  the  face  of  the  rock  cliff 
at  left  side  of  the  stream.  Distances  are  marked  on  a  tagged  wire  above 
the  cable.  The  channel  is  straight  for  1,000  feet  above,  and  300  feet 
below  the  station.  The  current  has  a  rapid  velocity  at  the  gaging  section 
which  increases  about  200  feet  below.  Both  banks  are  steep  moun- 
tain slopes  and  will  not  oveiflow.  There  is  one  channel  at  all  stages. 
The  bed  of  the  stream  is  composed  of  granite  bowlders  at  sides  and 
cobblestones  and  gravel  between,  and  is  not  subject  to  change. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  on  Gunnis<m  Jiityer  near  Cimarron^  Colo.y  in  1904' 


Date. 


Hydrographer. 


1904. 

Aprils 

April  26 

May6 

May  24 

.June  6 

June  17 

June  28 

July  8 

July  20 

August  1 

August  13 

September  2  . 
September  14 


L.  K.  Foster 

McConnell  and  Foster 

R.  I.  Meeker 

L.  K.  Foster 

R.  I.  Meeker 

L.  E.  Foster 

.do 
R.  I.  Meeker. 
L.  E.  Foster 

do 
R.  I.  Meeker. 
L.  E.  Foster  , 
R.  I.  Meeker, 


width. 

Frd. 

92 

95 
JK) 
^  135 
80 
85 
85 
90 
90 
80 
94 
90 
75 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sti.feei. 

Fl.  per  sec. 

Feet. 

245 

2.30 

4.10 

474 

4.26 

7.10 

412 

3.67 

6.40 

1,119 

6.20 

12.40 

511 

4.76 

7.95 

632 

5.65 

9.45 

488 

4.22 

7.45 

344 

3.53 

6.00 

254 

.3.05 

5.00 

309 

3.40 

5.70 

373 

3.37 

6.25 

401 

3.  56 

6.58 

246 

2.63 

4.60 

Dis- 
charge. 

SrC'/ed. 

564 

2,018 
1,514 

6,940 
2,435 
3,569 
2,060 
1,214 

775 

1,050 

1,258 

1,427 

648 
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[x<i-r-i 


Mean  daily  gage  height ,  infeety  of  Gunnison  River  near  CHinarron,  Colo.,  Jot  1904- 


Day. 


Mar.   I    Apr. 


4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


4.00 

4.00 

3.95  i 

4.00 

3.90 

8.90 

4.15 

4.20 

4.25 

4.30 

4.30 

4.80 

4.30 

4.30 

4.20 

4.20 

4.10 

4.00 

4.00 

4.00 

4.00 

4.00 

3.90 

3.90 

3.80 

3.80 

3.80 

3.70 

3.70 

3.70 

8.70 


3.80 
4.00 
4.00 
4.10 
4.10 
4.00 
4.10 
4.10 
4.10 
4.50 
4.55 
5.25 
6.a5 
6.70 
7.30 
7.40 
7.70 
8.05 
8.40 
8.10 
7.30 
6.70 
6.40 
6.40 
6.30 
6.75 
7.70 
7.80 
7.70 
7.60 


May. 

June. 

7.20 

9.90 

6.90 

9.95 

6.56 

9.60 

6.50 

8.85 

6.50 

8.30 

6.40 

7.95 

6.45 

8.15 

6.75 

8.25 

7.00 

8.65 

7.20 

8.80 

7.40 

8.80 

7.85 

8.50 

9.10 

8.90 

9.90 

9.50 

9.65 

9.75 

9.40 

9.95 

9.60 

9.75 

9.65 

9.20 

9.  a*) 

8.90 

9.85 

8.50 

9.85 

8.20 

10.80 

7.95 

11.30 

7.60 

12.25 

7.55 

11.85 

7.50 

12.15 

7.50 

11.15 

7.55 

10.56 

7.40 

10.00 

7.35 

10.00 

7.25 

10.00 

July. 


6.95 
6.95 
6.60 
6.55 
6.80 
6.05 
6.05 
6.05 
5.85 
5.75 
5.60 
5.45 
5.40 
5.30 
5.35 
5.55 
5.40 
5.26 
5.  to 
4.95 
4.85 
4.75 
4.70 
4.80 
4.80 
4.80 
4.80 
4.65 
5.05 
6.65 
5.90 


Aug. 

5.75 

5. 75 

5.85 

5.95 

6.00 

6.25 

6.45 

5.65 

5.65 

5.40 

5.55 

5.65 

5.65  I 

5.70  ' 

5.86 

5.80 

5.93 

6.63 

6.65 

6.10 

5.80 

5.80 

5.60 

5.95 

6.25 

6.25 

6.10 

6.15 

6.00 

6. 15 

6.00 


Sept. 


6.65 
6.50 
6.25 
6.06 
6.70 
5.45 
5.10 
6.10 
4.95 
4.90 
4.73 
4.66 
4.67 
4.70 
4.68 
4.48 
4.48 
4.50 
4.42 
4.35 

4.  as 

4.65 
4.70 
4.98 
4.90 
4.80 
4.75 
4.78 
4.80 
5  50 


„_  I 


Oct.« 

Nov. a 

6.10 

4.45 

5.92 

4.42 

5.52 

4.50 

5.46 

4.55 

6.26 

4.-^ 

5.60 

4.30 

6.35 

4.S5 

6.10 

4.2^ 

6.48 

4.32 

6.46 

4.20 

6.20 

3.70 

5.95 

3.30 

5.82 

3.30 

5.80 

3.30 

5.70 

3.  SO 

5.55 

3.30 

5.50 

3. 30 

6.40 

3.30 

5.00 

S.30 

5.00 

3.30 

5.00 

3.45 

5.10 

3.40 

5.05 

3.45 

5.10 

3.30 

4.9N 

3. 38 

4,90 

Z.4S 

4.75 

S.45 

4.70 

8.eo 

4.65 

4.00 

4. 62 

4.10 

IM- 


4  '■ 
4  * 
4 


4.50 


n  Ice  conditions  October  19  to  Dec'eraber  31. 


Rating  table  for  Gunnison  River  near  Cimarron^  Colo,  t  from  January  1  to  December  .ii,  IS* 


Gage 
height. 

Discharge. 

1 

Gage 
height. 

Feci. 

Discharge. 

'     Gage 
height. 

Feet. 

Discharge. 

Gage 
1    height. 

Feet. 

Di!<«*^hanrt-. 

Feet. 

Secojid-fect. 

Second-feet. 

!<econd-fcet. 

Set^md-U^" 

3.70 

410 

4.70 

685 

5.80 

1,070 

7.80 

2,2><» 

3.80 

430 

4.80 

715 

6.00 

1,170 

8.00 

2, 42«» 

3.90 

1 

450 

4.90 

745 

6.20 

1,270 

8.50 

2,  S2i> 

4.00 

475 

5.00 

775 

6.40 

1,370 

9.00 

3,250 

4.10 

505 

5.10 

8a5 

6.60 

1,490 

9.50 

3,  TCiJ 

4.20 

535 

5.20 

835 

6.80 

1,610 

,  10.00 

4,18*) 

4.30 

56o 

5.30 

870 

7.00 

1,730 

10.50 

4,  7tii> 

4.40 

595 

5.40 

910 

7.20 

1,860 

11.00 

5.25t» 

4.50 

625 

5.50 

950 

7.40 

2,000 

11.50 

o,  KVl 

4.60 

655 

5.60 

990 

7.60 

2,140 

12.00 

6,  AbO 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  lusetl  u:«  r 
17  discharge  nieasurementa  made  during  1903  and  1904.  It  is  well  defined  lietvn  i 
gage  heights  4. 10  feet  and  1 2.40  feet.  The  table  has  been  extended  below  ga^  h*L\.: 
4. 10  feet. 
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Estimated  morUldy  discfiarge  of  Gunnison  River  near  Cimarron^  Colo.y  for  1904. 

[Drainage  area,  3,844  square  miles.] 


Month. 


March 

April 

Mav   

June 

July 

August 

September.. 
October  «... 
November". 


The  period 


DischaiKe  in  second-feet. 


Maximum. 

Minimum. 
410 

665 

2,740 

430 

6,750 

1,370 

4,130 

1,895 

1,700 

670 

1,520 

910 

1,520 

580 

1,430 

625 

640 

330 

Mean. 


484 

1,368 

3, 474 

2,890 

995 

1,146 

805 

951 

437 


Total  in 
acre-feet. 


29,760 
81,400 
213,600 
172,000 
61,180 
70,460 
47,900 
58,470 
26,000 


760,800 


Run-off. 


Second-feet 

per  square 

mile. 


0.126 
.356 
.904 
.752 
.259 
.298 
.209 
.247 
.114 


Depth  in 

inches. 


0.145 
.400 

1.04 
.839 
.298 
.343 
.233 
.285 
.127 


a  Ice  conditions  October  19  to  November  80.    Estimates  are  for  open  channel. 


OUNNISON   RIVER  NEAR  CORY,  COLO. 

This  station  was  established  April  30,  1903,  by  W.  N.  Sammis, 
assisted  by  F.  Cogswell.  It  is  located  at  the  highway  bridge  on  the 
road  between  Delta  and  Cory,  Colo.,  and  is  about  6  miles  east  of  Delta, 
Colo.  It  is  about  1  mile  above  the  mouth  of  Surface  Creek.  The 
chain  gage  is  located  on  the  downstream  side  of  the  right  span,  90 
feet  from  the  right  bank.  The  gage  reads  from  zero  to  20  feet  with 
two  markers,  the  second  marker  being  used  above  10-foot  gage  heights. 
The  length  of  chain  from  end  of  weight  to  center  of  first  marker  is  24.12 
feet,  to  center  of  second  marker  14.12  feet.  The  gage  is  read  twice 
each  day  by  John  Shea.  Discharge  measurements  are  made  from  the 
two-span  highway  bridge  and  its  approach.  ,The  initial  point  for 
soundings  is  a  brass  tack  in  the  hand  rail  at  center  of  left  pier,  down- 
stream side  of  bridge.  The  channel  is  straight  for  300  feet  above  and 
500  feet  below  the  station.  The  right  bank  is  high,  wooded,  and  will 
not  overflow.  The  left  bank  is  low,  and  wooded,  but  will  not  over- 
flow except  at  extreme  high  water.  There  is  but  one  channel  at  all 
stages.  The  bed  of  the  stream  is  composed  of  bowlders  and  cobble 
stones.  The  bench  mark  is  the  top  edge  of  iron  rim  of  the  northwest 
pier,  downstream  side  of  bridge,  marked  at  point  of  bench  mark  by 
white  paint.     The  zero  of  the  gage  is  17.59  feet  below  the  bench  mark. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discliar ge  meamremenis  of  Gunnison  River  iiear  Cory^  Colo.,  in  1904- 


Date. 

1 

.            Hydrographer. 

1 

Width. 

Area  of 
section. 

ve 
Ft. 

lean 
locily. 

Gage            I»s«- 
h  eight.        tfa*TP- 

1904. 

1 

F\:et. 

Sfj./rd. 

per  tec. 

Ftd,          Sf.r,,b 

April  12  ... . 
April  22.... 

...i  L.E.FC 
...| do 

>8ter.. 

188 
203 

692 

952  ' 

1 

2.15 
3.32  1 

6.4-5 

7.58 

*  •  • 

Xh 

May2 

R.  I.  Meeker . 

204 

991 

3.82 

7.88 

3.  >  - 

May  30 

L.  K.  Foster . . 
R.  I.  Meeker . 
L.  E.  Foster . . 

1 

223 
214 
212 
195 
190 
185 
190 

1,312 
1,117 

4.91 
4.03 
3.94 
2.64 
2.08 
1.42 
2.03 

9.15 
8.30 
8.00 
7.10 
6.42 
5.90 
6.35 

H.  ?.' 

June  9 

4  •-♦ 

June  24 

998 
833 
689 
568 

.1  <' 

July  2 

do 

jeker . 
)ster . . 

""! 

2  J»' 

July  12 

R.  I.  M( 
L.  E.  Fc 
do 

1  ,:- 

Jul V  27 -- 

^.." 

•> 

August  4 

August  25... 
September  U 

651  1 

1  t. 

do 

189 

622  ' 

1.85 

6.20 

1    !■' 

)..    R.  I.Meeker. 

189 

593 

1 

1.45 

5.80 

v« 

Mean  daily 

gage  height j  in 

feet  J  of  Gunnison  River  near  Co 

ry,  Coi 

Sept. 

OcL      Nov. 

Day. 

Jan. 

Feb. 
5.56 

Mar. 

Apr. 

May. 

June. 

July. 
7.15 

Aug. 
6.20 

l^ 

1 

1        ■ 
6.45 

6.60 

5.80 

8.15 

9.30 

6.80 

6.05       &.80 

. 

2 

6.45 

5.65 

6.60 

6.80 

8.05 

8.95 

7.05 

6.60 

6.95 

6.25       5.8.=i 

- 

S 

5.45 

5.65  '    5.60 

5.80 

7.66 

8.65 

6.95 

6.36 

6.65 

G.  40       5.  m 

•' 

4 

5.45 

5.55       6.60 

5.76 

7.46 

8.45 

6.96 

6.40 

6.45 

6. 15     '  5.  HO 

- 

5 

6.45 

5.65      5.60 

5.75 

7.85 

8.05 

6.75 

6.36 

6.40 

6, 10       5. 80 

k. 

6. 

'5.46 

6.65  ,    6.66 

6.70 

7.35 

7.90 

6.55 

6.36 

6.30 

6.20       S.T-S 

: 

1. ...»•••••*.•• 

5.45 
5.45 

5.66  ;    6.65 
5.55      5.70 

6.70 
6.70 

7.66 
7.85 

7.80 
7.85 

6.36 
6.45 

6.40 
6.25 

6.20 
6.05 

6.40       5.H0 
6.  60       5.  T.^ 

1       '  - 

8 

1 

9 

5.46 

5. 65      6. 70 

5.75 

7.70 

8.80 

6.45 

6.05 

6.00 

6.65       5.65 

-    .  . 

10 

5.46 

6.56      6.70 

6.70 

7.90 

8.90 

6.45 

6.05 

6.00 

6.80       5.5^ 

«i    ■ 

* 

11 

5.45 

5.55      6.60 

5.80 

8.30 

8.20 

6.45       6.00 

bM 

6. 80        5. 50 

■ 

12 

5.45 

6.55      6.65 

6.05 

8.70 

8.50 

6. 50       6. 15 

6.96 

6. 70        5.  40 

. 

13 

6.45 

5.55  '    5.70 

6.70 

9.30 

8.90 

6.35 

6.06 

5.  as 

6.  .56        5.  4  -> 

: 

14 

6.45 

5.65  1    5.70 

7.10 

9.40 

9.00 

6.:H) 

6.05 

6.85 

6. 35        5. 40 

r    ' 

16 

5.45       6.45       5. 06 

7.40 

9.15 

8.80 

6.15 

6.25 

5.85 

6.a">       h.ih 

•  X.  ► 

16 

6.45 

5.45  ,    5.60 

7.65 

8.75 

8.70 

6.10 

6.35 

.5.85 

6.  S-^i        5.  40 

\T 

17 

6.45 
5. 45 

6. 65       5. 60 

7.90 
7.90 
8.20 
8.10 
8.25 

8.65 
8.90 
9.20 
9.50 
9.25 

8.60 
8.50 
K.60 
8.40 
8.20 

6.16 
6. 15 
6.15 
6.06 

5.85 

6.35 
6.35 
6.45 
6.55 
6.40 

5.85 
5.90 
5.80 
5.80 
5.80 

6. 30        V  40 
6,25        5.« 
6.25       5.  .TO 
6. 15       5,  45 
e.a-i       5.40 

-      , 

18 

5.55 

5.70 
5.70 
6.80 
5.90 

;     .. 

19 

5.56       5.45 
5. 55       5. 45 
5. 55       5. 45 

.">    •' 

20 

.'.   « 

21 

22 

5. 65       5. 45 

5.60 
6.60 
5.60 

7.75 
7.30 
7.25 
7.20 
7.35 
7.06 
8.30 
8.55 
8.40 

9.25 
9.70 
10.20 
10.30  ' 
9.45 
9.35 
9.20  j 
9.05 
9.15 
9.20  ! 

8.15 
8.20 
8.05 
7.90 
7.65 
7.40 
7.25 
7.20 
7.20 

5.95 
5.85 
5.90 
5.90 
5.ai 
6.90 
5.85 
5.85 
5.90 
5.85 

6.40 
6.35 
6.35 
6.20 
6.25 
6.65 
6.45 
6.50 
6.60 
6.55 

5.90 
6.00 
6,15 
6.10 
6.00 
6.95 
6.05 
6.^ 
6.05 

6.06       5.45 
6.15       5.40 
6. 10       5. 35 

6. 00     h.  as 

6.05  '    5.4S 
5.95  '    5.4S 
5.95       5.45 
6. 00       5, 40 
5.90       5.4.i 
5.J«    

• 

23 

6.66 
5.66 
5.65 
6.65 
5.55 
6.65 
6.55 
5.55 
6.55 

5.50 
5.55 

- 

24 

25 

5. 55       5. 60 

1    ♦ 

26 

5.60 

h.hS 

27 

5. 60       5. 50 

28 

6.60 
6.60 

5.60 
5.60 
5.70 
5.70 

J    .' 

29 

•_ 

30 

31 

"             *■ 

'. 

I 

Note.— Slush  ice  during  December. 
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Rating  Uible  for  Gunjiiaon  River  tiear  Conj,  Cdlo.f  from  January  1  to  December  .?/,  1904. 


Gage 
height. 

DiHcliarge. 
Sectmd-feet. 

1 

Gage 
height. 

Discharge. 
Second  feet. 

Gage 
1    height. 

1 

'      hYet. 

Discharge. 

_ 

Sectmd-feet. 

Gage 
1    height. 

1 _ 

Fret. 

DiiK^harge. 
Second-feet. 

Fret. 

Feet. 

5.50 

540 

6.80 

1,930 

8.10 

4,220 

9.40 

1 

7,450 

1        5.60 

620 

6.90 

2,080  1 

8.20 

4,440 

,      9.50 

7,760 

5.  70 

700 

7.00 

2,230  ' 

8.30 

4,670 

9.60 

8,080 

5.80 

790 

7.10 

2,380  ' 

8.40 

4,900 

'      9.70 

1 

8,400 

,        5.90 

880  , 

7.20 

2,530  1 

8.50 

5, 140  1 

9.80 

8,720 

6.00 

970  1 

7.30 

2,690  ' 

1 

j      8.60 

5,380 

1      9.90 

1 

9,050 

6.10 

1, 070  1 

7.40 

2,860 

1       8.70 

5,620 

10.00 

9,390 

6.20 

1,180 

7.50 

3,040 

1       8.80 

5,860 

10.10 

9,750 

6.30 

1,290 

7.60 

3,220 

8.90 

6, 110  1 

10.20 

m 

10, 110 

6.40 

1,400  1 

7.70 

3,410 

9.00 

6,360  1 

10.30 

10, 480 

1       6.50 

1,520  1 

7.80 

3, 610 

9.10 

6,610 

10.40 

10,860 

6.60 

1,650 

7.90 

3,810 

9.20 

6,880 

10.50 

11,260 

6.70 

1,790  1 

8.00 

4,010 

1 

9.30 

7,160 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
22  discharge  measurements  made  during  1903  and  1904,  and  is  well  defined  between 
gage  heights  5. 70  feet  and  9.00  feet.    The  table  has  been  extended  Ijeyond  these  limits. 

Estimated  monthly  discharge  of  Gunnison  River  near  Cori/j  Colo,  y  for  1904. 

[Drainage  area,  r\Z\S  square  miles.] 


Month. 


January  . . 
F(4)ruary . 

March 

April , 

Mav  ..... 

June 

.Tulv 

A  ugust 

September 
October  .., 
November 
December 


Discharge  in  second -feet. 


Maximum. 


580 

620 

880 

5,260 

10,480 

7,160 

2,455 

1,650 

2,155 

1,930 

835 

580 


Minimum. 


The  vear 


10,480 


500 
500 
540 
700 
2,  775 
2,530 
835 
970 
790 
835 
470 
310 

360 


Mean. 

534 

568 

658 

2, 422 

5,905 

4,594  ] 

1,287 ; 

1,321 
1,079  I 
1,248  j 
578  ' 
422 


Total  in 
acre-feet. 


Kun-off. 


Second-feet 

per  SQuare 

mile. 


32,  830 

32, 670 

40,460 

144,100 

363, 100 

273, 400 

79, 140 

81,230 

64,200 

76, 740 

34,390 

25, 950 


1,718     1,248,000 


0.102 
.109 
.126 
.463 

1.13 
.878 
.246 
.252 
.206 
.238 
.110 
.081 

.328 


Depth  in 
inches. 


0.117 
.118 
.145 
.516 

1.30 
.980 
.284 
.290 
.230 
.274 
.123 
.093 


4.47 
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GUNNISON   RIVER  AT  WHITEWATER,  COLO. 

This  station  was  established  by  J.  E.  Field,  April  10,  1902,  at  tn- 
two-span  steel  wagon  bridge  constructed  by  the  State  of  Colorado  ut 
a  point  about  half  a  mile  above  the  railroad  station  at  Whitewater,  on 
the  Denver  and  Rio  Grande  Railroad.  During  1895,  1897,  and  li*  1 
incomplete  series  of  gage  heights  were  obtained  at  this  point,  but  tb»^ 
station  was  not  regularly  established  until  1902.  It  wa«  intended  thnt 
this  station  should  take  the  place  of  the  one  formerly  maintained  on 
the  Gunnison  at  Grand  Junction.  The  latter  station  wa.s  abandont-tl 
on  account  of  inaccuracies  that  could  not  be  overcome.  They  wen- 
mainly  due  to  the  fact  that  high  stages  of  water  in  Grand  River  affet*tf  ■! 
the  gage  rod  in  the  Gunnison,  and  that  the  stream  bed  was  partial! v 
filled  with  great  bowlders,  making  accurate  gagings  impossible.  Th^ 
gage  as  originally  established  was  of  wire,  on  the  downstream  side  of 
right  span.  On  April  8,  1904,  the  old  gage  was  replaced  by  a  n^w 
chain  gage  with  the  same  datum.  The  gage  scale  is  graduated  fnun 
zero  to  10  feet,  with  two  markers  on  the  chain,  giving  a  range  of  "3- 
feet  in  gage  heights.  The  length  of  chain  from  end  of  weight  to  ct'L- 
ter  of  first  marker  is  21.69  feet.  The  second  marker  is  11.59  feet  fn>nj 
end  of  weight  and  is  used  when  the  gage  heights  are  above  10  f<M^t. 
The  gage  is  read  twice  each  da}'  by  James  Page,  station  a^nt  at 
Whitewater.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  bridge.  The  bed  of  the  stream  at  cross  section  is  giw>!. 
being  composed  of  sand,  gravel,  and  cobblestones  which  are  fairl\ 
permanent.  There  is  a  small  area  adjacent  to  some  old  sheet  piling: 
about  the  cylinder  piers  in  the  center  of  the  river  which  tills  in  with 
silt  during  low  water  and  scours  out  during  high  water.  The  width  uf 
section  is  282  feet  between  masonry  piers.  At  the  center  of  the  section 
the  current  is  broken  by  c^'^linder  piers  and  old  sheet  piling.  The  initia! 
point  for  soundings  is  the  edge  of  the  capstone  of  the  left  masonrv 
abutment  on  the  downstream  side  of  bridge. 

The  channel  is  straight  for  several  hundred  feet  above  and  below 
the  station.  The'  right  bank  is  high  and  not  liable  to  overflow.  TI.e 
left  bank  will  overflow  at  very  high  stages.  On  July  3, 1904,  a  staihi 
ard  United  States  Geological  Survey  iron  bench  mark  was  established 
b}^  the  topographic  branch  of  the  United  States  Geological  Survev 
about  40  feet  southeast  of  east  end  of  bridge.  It  is  stamped  4^»}f>:>.» 
feet  above  sea  level.  The  zero  of  the  gage  is  16.83  feet  below  the  beni  h 
mark. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measuretnents  of  Gurmigon  River  at  Whiteuralerj  Colo.,  in  1904- 


Date. 


April  8 

Ai>ril29 

June  3 

Julys 

August  9 

August  9 

September  8^ 


Hydrographer. 


R.  I.  Meeker. 

do 

do 

do 

G.  B.  Monk.. 

R.  I.  Meeker. 

do 


width. 
Ftet. 

Area  of 
aection. 

Mean 
velocity. 

Ft.  per  aec. 

Gage 
height. 

Dis- 
charge, 

,Sti./ed. 

Feel. 

Sec/eet. 

190 

374 

2.26 

4.00 

844 

266 

1,263 

3.69 

7.05 

4,666 

282 

1,397 

3.89 

7.55 

5,438 

257 

831 

2.67 

5.45 

2,220 

256 

537 

2.08 

4.57 

1,118 

255 

533 

2.13 

4.55 

1,135 

253 

528 

2.21 

4.55 

1,166 

^fean  daily  gage  height,  in  feet,  of  Gunnison  River  at  Whitewater,  Colo.,  for  1904. 


Day. 

Jan. 

Feb. 

4.20 
4.10 
4.00 
4.15 

Mar. 

3.95 
3.85 
3.80 
3.75 

Apr. 

4.20 
3.90 
3.90 
3.90 

May. 

6.75 
6.85 
6.60 
6.65 

June. 

July. 

6.20 
5.85 
6.50 
5.40 

Aug. 

Sept. 

6.15 
5.85 
5.20 
6.00 

Oct. 

1 

3.80 
8.80 
3.80 
3.90 

8.25 
7.90 
7.50 
7.40 

5.06 
6.46 
6.25 
5.00 

4.50 

2 

4.«) 

S 

4.66 

4 

4.85 

5     

3.95 
4.00 

4.25 
4.45 

3.80 
3.85 

3.80 
3.80 

6.30 
6.00 

7.00 
6.50 

5.40 
6.30 

5.80 
4.65 

4.90 
4.80 

4.65 

6 

4.70 

7 

4.05 
4.10 
4.10 

4.40 
4.30 
4.30 

3.85 
3.95 
3.90 

3.90 
4.00 
3.90 

6.10 
6.50 
6.45 

6.35 
6.55 
6.95 

6.20 
6.05 
4.85 

4.80 
4.70 
4.62 

4.70 
4.55 
4.40 

4.90 

M 

5.70 

"* 

9 

5.45 

10   

4.05 
4.10 

4.20 
4.20 

4.15 
4.00 

3.90 
4.20 

6.70 
6.90 

7.10 
7.26 

4.70 
4.70 

4.65 
4.80 

4.35 
4.25 

5.30 

11 

5.20 

12 

4.00 

4.10 

3.95 

4.55 

7.30 

7.35 

4.60 

4.60 

4.20 

5.16 

13 

3.90 

4.00 

3.90 

5.a5 

7.80 

7.66 

4.45 

4.65 

4.10 

5.00 

14 

3.90 

4.00 

3.80 

5.40 

8.35 

7.85 

4.35 

4.80 

4.00 

5.00 

15 

3.95 

4.05 

3.80 

5.75 

8.35 

7.70 

4.25 

4.96 

4.00 

4.90 

16 

4.05 

4.15 

3.90 

6.10 

7.90 

7.65 

4.20 

5.16 

4.00 

4.80 

17 

4.15 

4.20 

3.90 

6.35 

7.66 

7.45 

4.05 

5.36 

4.2^ 

4.80 

18 

4.10 

4.10 

3.85 

6.55 

7.70 

7.30 

4.05 

6.55 

4.10 

4.70 

19 

4.00 

4.10 

3.80 

6.80 

8.10 

7.05 

4.20 

5.86 

4.10 

4.60 

20 

3.90 
3.90 

4.20 
4.05 

3.90 
4.00 

6.85 
6.50 

8.50 
8.40 

6.80 
7.36 

4.10 
4.00 

5.26 
6.06 

4.00 
4.00 

4.55 

21 

4.55 

22 

4.05 

3.a5 

4.25 

6.60 

8.20 

7.85 

3.90 

4.90 

4.15 

4.45 

23 

4.25 

3.90 

4.30 

6.06 

8.25 

7.05 

4.05 

4.80 

4.80 

4.30 

24 

4.25 

3.86 

4.20 

5.85 

8.75 

6.75 

4.10 

4.80 

4.30 

4.35 

26 

4.10 

4.00 

4.05 

5.60 

9.05 

6.55 

4.20 

4.65 

4.40 

4.30 

•^ 

4.00 

4.00 

3.90 

5.55 

8.60 

6.40 

4.35 

4.60 

4.45 

4.35 

27 

3.90 

3.90 

3.80 

6.05 

8.00 

6.10 

4.45 

4.85 

4.80 

4.25 

2S 

4.05 

4.00 

3.80 

6.55 

7.95 

5.95 

4.55 

5.05 

4.10 

4.10 

29 

4.25 

4.05 

8.70 

7.06 

7.70 

5.80 

4.65 

5.25 

4.15 

4.10 

4.40 

8.85 

7.05 

7.80 

5.75 

4.75 

6..40 

4.35 

4.16 

31 

4.30 

4.05 

8.15 

4.95 

6.60 

4.05 
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Rntimj  table  for  (iunniwn  River  al  muletvtUer,  Colo.,  from  January  1  to  December  SI,  />%•- 


Gage 
height. 

Feet. 

Discharge. 
Second-Jed. 

Gage 
height 

Feci. 

I 
Discharge. 

Secoml-feet. 

Gage 
height. 

Fed. 

Discharge. 

1 

Gage 
heighu 

Feet 

Di«>cliarjpH. 

Second-fed. 

Seooud-ff^f 

3.70 

510 

5.10 

1,740 

6.40 

3,530 

7.70 

5,S(*» 

3.80 

570     1 

5.20 

1,860 

6.50 

3,690 

7.80 

5,991) 

3.90 

.630     , 

5.30 

1,985 

6.60 

3,850 

7.90 

1 

6,  ISO 

4.00 

695     ' 

5.40 

2,110 

6.70 

4,010 

8.00 

6,380 

4.10 

765 

5.50 

2,240 

6.80 

4,180 

8.10 

6,580 

4.20 

840 

5.60 

2,370 

6.90 

4,350 

8.20 

6,  7J<0 

4.30 

920 

5.70 

2,505 

7.00 

4,520 

1 

8.30 

6,9911 

4.40 

1,005 

5.80 

2,640 

7.10 

4,690     , 

8.40 

7,20iJ 

4.50 

1,095 

5.90 

2,780 

7.20 

4,870 

8.50 

7,420 

4.60 

1,190 

6.00 

2,920 

7.30 

5,050 

8.60 

7,640 

4.70 

1,290 

6.10 

3, 070 

7.40 

5,230     , 

1     8,70 

7,860 

4,80 

1,395 

6.20 

3,220 

7.50 

5, 420 

8.80 

8,080 

4.90 

1,505 

6.30 

3,370 

7.60 

5,610 

8.90 

8,  3I» 

5.00 

1,620 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  basted  iij*- «:. 
7  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heighir 
4.50  feet  and  8.00  feet.     The  table  has  been  extende<l  Ijevond  these  limits. 

t 

Estimated  vionthJy  discharge  of  Gumiiwn  River  at  Whitetvater,  Colo.,  for  I904. 

[Drainage  area.  7,868  .square  miles.] 


Discharge  in  second-feet. 


Riin-oll. 


Month. 


Maximum. 


January . . 
February . 

March 

April 

May  

June 

July 

August 

September 
October  .. 


The  iKjriod 


Minimum. 


1,  005 

570 

1,050 

600 

920 

510 

4,605 

570 

8,630 

2,  920 

6,  885 

2,  572 

3,220 

630 

2,640 

1 ,  095 

3, 145 

695 

2,  505 

730 

Mean. 


Total  in 
acre- feet. 


724 
774 
648 
2,  248 
5,  623 
4,602 
1,319 
1,642 
1,104 
1,301 


44,520 

44,  520 

39, 840 

133,  800 

345,  700 

273,  800 

81,100 

101,000 

65,690 

80,000 


Second-feet 


l*epth  ii 


per  square       j^   »  ^ 


1,210,000 


0. 092 

0.  :«»- 

.098 

.ii'i 

.  0S2 

.i^'* 

.286 

.X'-t 

.  715 

V4 

.585 

.  ^i-"l- . 

.168 

.  U*i 

.209 

.1'4: 

.140 

.1-^ 

.165 

.  !>■• 

"" 

_,  — 

-  -  — 
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CIMARRON    RIVER   AT   CIMARRON,  COLO. 

This  station  was  established  April  28,  1908,  by  W.  N.  Sammis. 
It  is  located  at  the  footbridge  1,200  feet  south  of  the  Denver  and  Rio 
(  Ti-ande  Railroad  station  and  about  1  mile  above  the  entry  of  Cimarron 
River  into  Gunnison  River.  The  gage  is  a  vertical  1  b}'  6  inch  rod, 
fa-^tened  to  the  left  abutment  on  the  downstream  side.  The  gage  is 
graduated  to  feet  and  tenths  and  reads  from  zero  to  7  feet.  It  is  read 
t>vice  each  day  by  G.  L.  Linscott.  Discharge  measurements  are  made 
from  the  footbridge,  which  is  supported  by  two  log  abutments  and  one 
log  pier  in  the  center  of  the  stream.  The  initial  point  for  soundings 
is  the  left  abutment  on  the  downstream  side.  The  channel  is  straight 
for  100  feet  above  and  250  feet  below  the  station.  Both  banks  are 
low  and  partly  wooded,  and  have  not  been  known  to  overflow  for  the 
j>ast  eight  years.  At  low  water  there  is  but  one  channel,  and  all  the 
water  passes  beneath  the  left  span.  At  high  water  there  are  two 
channels,  separated  by  the  center  pier  of  the  bridge.  The  bed  of  the 
stream  is  stable  and  ver}'  rough,  and  is  composed  of  large  cobble- 
stones and  bowlders.  The  stream  gradient  is  large,  though  somewhat 
uneven.  The  velocity  at  the  section  is  always  high.  The  drainage 
area  is  entirely  mountainous.  During  summer  and  fall  short  heavy 
i"ain  storms  occur  frequently  and  cause  sudden  fluctuations  in  gage 
heights,  due  to  the  rapid  run-oflf  induced  by  steep  slopes  of  drainage 
basin.  The  bridge  has  a  span  between  abutments  of  about  00  feet. 
The  bench  mark  consists  of  two  nails  driven  into  the  root  of  a  cotton- 
wood  tree  50  feet  west  of  the  gJige.  Its  elevation  is  7.82  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  meamireinetiis  of  Cimarron  River  at  Cimarro}i,  Colo.,  in  1904. 


Date. 


Hydrographer. 


April  8 L.  K.  Foster 

April  16 1  Foster  and  Meeker . . . 

April  27 McConnell  and  Foster 

June? R.  I.  Meeker 

June  16 !  L.  E.  Foster 

1 

June  27 do 

July  9 R.  I.  Meeker 

July  22 1  L.E.  Foster 

August  2 do 

I 

August  10 ' do 

September  3...> do 

September  15  .  J  R.  I.  Meeker 


width. 


Feel. 


Area  of 
section. 


Sti.fed. 


32 

28 

32 

47 

32 

50 

43 

79 

46 

80 

31 

47 

31 

34 

30 

26 

30 

28 

30 

19 

33 

38 

33 

22 

Mean 
velocity. 

Gage 
height. 

Ft.  per  see. 

Feet. 

1.46 

1.65 

4.49 

2.25 

3.88 

2.10 

4.90 

2.75 

5.32 

2.88 

4.38 

2.25 

3.76 

2.10 

2.65 

1.75 

3.00 

1.85 

2.05 

1.60 

3.94 

2.20 

2.55 

1.75 

Dis- 
charge. 


Sec.-feei. 
41 

211 

194 

387 

426 

206 

127 

69 

84 

39 

150 

56 
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[NO.  133. 


Afeayi  daily  gage  heiglUf  infeet^  of  Cimarron  River  ai  Cimarron^  Colo.  ^  for  190^. 


5. 


Day. 


Mar. 


6 

7 ' 

8 ' 

9 ' 

10 

11 

12 

• 

13 

14 

15 ' 

16 

17 1 

18 

19 

20 

21 

• 

22 

23 

24 

1.75 
1.75 
1.80 
1.75 
1.75 
1.72 
1.70 
1.G2 

25 

26 

27 

28 

29 

30 

81 

Apr. 

May. 

June. 
3.02 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1.70 

2.25 

2.20 

1.85 

2.60 

1.98 

1.70 

1.70 

2.22 

2.98 

2.05 

1.88 

1.98 

1.90 

l.fi) 

1.70 

• 

2.10 

2.85 

2.08 

1.82 

2.00 

1.95 

i.r^ 

1.70 

2.05 

2.70 

2.05 

1.80 

2.12 

1.85 

1.60 

1.70 

2.10 

2.48 

•     2.20 

1.80 

1.95 

1.75 

1.55 

1.65 

2.10 

2.50 

2.16 

1.80 

1.95 

1.80 

l.GO 

1.62 

2.18 

2.72 

2.02 

1.80 

1.98 

1.90 

1.70 

1.62 

2.20 

2.78 

2.10 

1.78 

1.92 

1.85 

l.dO 

1.60 

2.25 

2.82 

2.15 

l.?2 

1.95 

1.90 

1.60 

1.62 

2.55 

2.72 

2.06 

1.60 

1.75 

1.90 

1.50 

1.85 

2.58 

3.00 

2.00 

1.68 

1.85 

1.92 

i°) 

2.10 

2.75 

3.05 

2.10 

1.70 

1.85 

1.82 

(«) 

2.20 

2.90 

3.35 

1.92 

1.62 

1.85 

1.88 

(«) 

2.20 

2.90 

3.40 

1.92 

1.78 

1.82 

1.78 

(«) 

2.30 

2.80 

3.a5 

1.92 

1.60 

1.78 

1.85 

(») 

2.28 

2.58 

2.98 

1.90 

1.52 

1.90 

1.80 

l.« 

2.82 

2.60 

3.00 

1.98 

1.52 

1.82 

1.85 

2.00 

2.40 

2.80 

2.80 

1.88 

2.45 

1.78 

1.75 

l.>« 

2.42 

3.ff> 

2.a5 

1.85 

2.00 

1.78 

M.70 

(«l 

2.28 

3.05 

2.92 

1.80 

1.80 

1.82 

1.70 

(«) 

2.35 

3.05 

2.90 

1.78 

1.85 

1.75 

1.65 

2.10 

8.12 

2.75 

1.75 

1.95 

1.70 

1.60 

2.10 

3.30 

2.65 

1.78 

1.78 

1.70 

1.65 

2.05 

3.38 

2.70 

1.98 

1.95 

1.95 

1.65 

1.95 

3.20 

2.65 

1.80 

1.82 

1.&5 

1.60 

2.10 

2.92 

2.85 

1.78 

2.10 

1.T2 

1.60 

2.18 

3.08 

2.30 

1.80 

2.00 

1.82 

1.65 

2.40 

3.08 

2.35 

1.78 

2.18 

1.70 

1.70 

2.48 

3.08 

2.38 

1.88 

1.85 

1.75 

1,70 

1 

2.28 

3.32 

2.30 

2.12 

1.98 

l.ft5 

1.55 

1 

...-■.... 

3.12 

1.92 

2.06 

1.55 

1 

1 

a  River  frozen. 


Mce  conditions  October  19  to  Deoeml)er  31. 


Bating  table  for  dmarrmi  River  at  Cimarron^  Colo.  ^  from  January  1  io  December  r^  J,  J  904. 


Gage 
height. 

DiiH'harge.  i 
Secondjeet. 

Gage 
height. 

Diflcharge. 

1 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Sectmd-feei. 

Gage 
height. 

Disirha.7ge. 

Feet. 

FM. 

Feet. 

Serond-fed. 

1.55 

33 

1.85 

83 

2.30 

199 

2.90 

445 

1.60 

40 

1.90 

93 

2.40 

233 

3.00 

495 

1.65 

48 

1.95 

104 

1 

2.50 

270 

3.10 

545 

1.70 

56 

2.00 

115    ' 

2.60 

310 

3.20 

595 

1.75 

64 

1 

2.10 

140 

2.70 

353 

3.30 

&4?t 

1.80 

2.20 

168 

1 

1 

2.80 

398 

i 

3.40 

705 

The  above  table  ia  applicable  only  for  open-channel  conditions.  It  is  based  upon 
13  discharge  mea.siirementfl  made  during  1904  and  3  high-water  measurement^^  made 
in  1903.     It  is  not  well  define<i,  owing  to  the  roughness  of  the  channel. 
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Estimated  monthly  discharge  of  Cimarron  River  at  Cimarron,  Colo.,  for  1904. 

[Drainage  area,  210  square  miles.]  • 


Month. 


March  24-31 

April 

May 

June 

July 

August 

September 

October" 

November  1-10  «. 

The  period 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

73 

43 

262 

40 

693 

127 

785 

199 

168 

64 

251 

29 

310 

48 

111 

33 

56 

26 

Mean. 


60.9 

135 

387 

402 

108 
85.2 
91.1 
68.6 
39.7 


Total  in 
acre-feet. 


968 

8,033 

23,800 

23, 920 

6,641 

5,238 

5,420 

4,218 

787 


Run-off. 


Second- feet 

per  sQuare 

mile. 


79,020 


0.290 
.643 
1.84 
1.91 
.514 
.405 
.433 
.329 
.189 


Depth  in 
inches. 


0.087 
.717 
2.12 
2.13 
.593 
.467 
.483 
.380 
.070 


a  Estimates  are  for  open  channel  October  and  November. 
GUNNISON   RIVER   (nORTH   FORK)   NEAR   HOTCHKISS,  COLO. 

This  station,  as  originally  established  May  2,  1903,  by  W.  N.  Sam- 
mis,  was  located  at  the  highway  bridge  one-half  mile  east  of  Hoteh- 
kiss,  Colo.  The  gage  was  a  vertical  2  by  4  inch  rod,  3  feet  long,  nailed 
to  the  upstream  side  of  the  log  abutment  on  the  right  bank.  Another 
3-foot  section  was  nailed  to  the  middle  pier  on  the  downstream  side. 
This  gage  was  read  twice  each  day  by  Frank  Visner.  Discharge 
measurements  were  made  from  the  two-span  highway  bridge  and  its 
approach.  The  initial  point  for  soundings  was  the  end  of  the  hand 
rail  on  the  downstream  side  at  the  left  bank.  The  channel  was  straight 
for  about  100  feet  above  and  below  the  station,  and  the  current  was 
swift.  The  right  bank  was  low  and  liable  to  overflow.  The  left  bank 
was  high  and  was  not  liable  to  overflow.  The  bed  of  the  stream  was 
rocky.  The  bench  mark  for  this  station  was  a  bolt  on  the  upstream 
.side  of  the  southwest  pier  on  the  right  bank.  It  was  marked  *'  B.  M. 
U.  S.  G.  S."     Its  elevation  was  8.58  feet  above  the  zero  of  the  gage. 

Owing  to  unsatisfactory  conditions,  the  station  at  the  highway 
bridge  was  abandoned  and  a  new  station  established  April  13,  1904, 
by  R.  I.  Meeker.  It  is  located  4  miles  below  Hotchkiss,  Colo.,  on 
the  ranch  of  L.  Gorsuch.  The  gage  is  an  inclined  2  by  6  inch  tim- 
ber, graduated  from  zero  to  7  feet  in  feet  and  tenths.  It  is  located 
on  the  right  bank  about  1,000  feet  downstream  from  the  house 
of  the  observer,  L.  Gorsuch,  who  reads  the  gage  twice  each  day. 
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It  is  held  in  place  b}'  2  by  4  inch  stakes  and  bowlders.     Dischartr^- 
measurements  are  made  by  means  of  a  five-eighths  inch  iron  wir- 
cable  and  car,  the  property  of  the  observer.     The  initial  point   for 
soundings  is  near  the  left  end  of  cable,  marked  'M).0"  with  bi"ass  tag^  oii 
the  wire,  which  has  the  points  for  soundings  marked  with  brauvs  Ui'^- 
every  10  feet.     The  channel  is  straight  for  about  800  feet  above  aL« 
telow  the  station  and  the  current  is  swift.     Both  banks  are  low  ar;. 
rocky  and  are  not  liable  to  overflow.     The  right  bank  is  clean  and  th- 
ief t  bank  is  partly  wooded.     The  bed  of  the  stream  is  composed  cf 
large  and  small  cobblestones  and  some  gravel,  and  is  permanent.     Th**n 
are  two  channels  at  low,  and  one  at  high  water.     The  drainage  area  i- 
mountainous.     In  August  and  September  practically  the  entire  di> 
charge  of  the  river  is  diverted  for  irrigation  above.     The  bench  mark 
is  a  point  on  a  large  lx)wlder  designated  by  a  circle  of  white  paint  am. 
marked  "B.  M."     It  is  on  the  right  bank  of  the  stream,  about  .V' 
feet  to  the  right  of  the  gage.     Its  elevation  is  9.34  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1904  have  l>een  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurement  of  Gunnison  River  (North  Fork)  near  HotrhkisSf  <^b/o.,  in  J.^-^ 


Date. 


1904. 


April  13 


Hydrographer 


R.  I.  Meeker. 


Mav  4 • do 


June  1 L.  E.  Foster. . 

Jujie  10 R.  I.  Meeker. 

June 24 L.E.Foster.. 

July  13 R.I.Meeker. 

August  5 1  L.  E.  Foster. . 

August  24 1 do 

September  18 . . 


R.  I.  Meeker.. 


Width. 

Area  of 
section. 

J!^€t. 

Sq./cet. 

143 

190 

168 

285 

170 

386 

164 

256 

135 

230 

86 

67 

70 

54 

70 

64 

68 

48 

Mean 
velocity. 

heifrht. 

rharp-. 

Ft.  per  sec. 

FrtL 

Sft.-^^''. 

3.43 

2.90  . 

f>'iL' 

3.98 

3.40  ■ 

1,  1:l. 

4.33 

3.70 

l,i?r: 

3.97 

3.28 

1,017 

3.42 

3.10 

7sr 

2.25 

2.:»  , 

lol 

2.11 

2.20  ; 

114 

2.34 

2.30  ; 

V^ 

2.08 

2.15  1 

'.•■' 

IIINDKRLIDBR,   8WKNDSEN 
AXD   CHANDLER. 
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^fem^  daily  gage  height y  in  feet,  of  Gunnison  River  {North  Fork)  near  Hotchkiss^ 

for  1904. 
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Colo.t 


l>Hy 


1.. 
2. , 
3.- 
4.. 
5.. 
6.. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


Jan. 

Feb. 

2.90 

2.00 

2.90 

2.00 

2.90 

2.00 

2.90 

2.00 

2.90 

2.00 

2.90 

2.00 

2.90 

2.00 

25. 


2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.20 
2.40 
2.45 
2.60 
2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
2.80 
2.80 


•it',. 
27. 
•28. 
29. 
30. 
31. 


2.90 

2.80 

2.90 

2.80 

2.90 

2.80 

2.90 

2.80 

2.90 

2.00 

Mar. 

2.70 
•2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.65 
2.45 
2.40 
2.30 
2. 20 
2.20 
2.20 
2.40 
2.40 
2.40 
2.50 
2.60 
2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.40 
2.40 


Apr. 

2.40 
2.30 
2.30 
2.30 
2.40 
2.40 
2.40 
2.60 
2.60 
2.60 
2.60 
2.60 
2.90 
3.08 
3.30 
3.32 
3.40 
3.52 
3.68 
3.42 
3.62 
3.32 
3.28 
3.25 
3.20 
3.32 
3.55 
3.88 
3.95 
3.65 


May. 

3.78 
3.65 
3.52 
8.48 
3.42 
3.45 
3.75 
3.70 
3.70 
3.88 
4.05 
4.32 
4.40 
4.38 
4.15 
4.00 
4.08 
4.10 
4.15 
4.12 
3.95 
3.96 
4.10 
4.22 
4.02 
3.90 
3.88 
3.72 
8.65 
3.65 
3.80 


June. 

July. 

Aug. 

3.68 

2.78 

2.22 

8.55 

2.75 

2.25 

8.55 

2.65 

2.28 

8.42 

2.60 

2.18 

8.60 

2.60 

2.20 

3.32 

2.60 

'2.20 

2.25 

2.65 

2.20 

3.32 

2.55 

2.12 

3.45 

2.50 

2.30 

3.32 

2.42 

2.18 

3.45 

2.40 

2.12 

3.50 

2.82 

2.10 

8.60 

2.80 

2.25 

8.58 

2.80 

2.a> 

3.52 

2.28 

2.50 

3.52 

2.20 

2.40 

3.50 

2.20 

2.40 

3.42 

2.18 

2.52 

3.28 

2.15 

2.58 

3.40 

2.12 

2.50 

3.36 

2.32 

2.56 

3.22 

2.a'> 

2.40 

8.15 

2.00 

2.38 

3.10 

2.08 

2.30 

3.05 

2.00 

2. 32 

2.98 

2.00 

2.9S 

2.95 

1.98 

2.30 

2.88 

1.95 

2.32 

2.88 

2.00 

2.40 

2.85 

2.25 

2.32 

2.35 

2.32 

Sept. 

2.88 
2.75 
2.52 
2.42 
2.38 
2.30 
2.30 
2.30 
2.22 
2.20 
2.20 
2.16 
2.10 
2.08 
2.05 
2.10 
2.10 
2,18 
2.20 
2.20 
2.20 
2.20 
2.42 
2.60 
2.42 
2.40 
2.38 
2.85 
2.85 
2.45 


Oct. 

Nov. 

2.68 

2.25 

2.52 

2.22 

2.48 

2.20 

2.40 

2.26 

2.a5 

2.28 

2.40 

2.26 

2.70 

2.25 

2.68 

2.20 

2.66 

2.20 

2.62 

2.20 

2.60 

2.28 

2.60 

2.32 

2.60 

2.32 

2.55 

2.30 

2.56 

2.25 

2.60 

2.25 

2.50 

2.25 

2.45 

2.20 

2.45 

2.20 

2.40 

2.20 

2.40 

2.20 

2.40 

2.26 

2.40 

2.25 

2.35 

2.30 

2.35 

2.30 

2.35 

2.30 

2.32 

2.25 

2.30 

2.25 

2.:» 

2.26 

2.80 

2.20 

2. '25 

Dec. 

2.20 
2.20 
2.20 
2.26 
2.28 
2.30 
2.30 
2.30 
2.25 
2.20 
2.20 
2.20 
2.20 
2.15 
2.18 
2.22 
2.30 
2.85 
2.80 
2.26 
2.20 
2.18 
2.16 
2.20 
2.20 
2.20 
2.10 
2.18 
2.20 
2.25 
2.25 


Rating  table  for  Gunnison  River  {North  Fork)  near  Hotchkiss,  Colo.,  from  May  S,  190S, 

to  April  12,  1904. 


Gage 
height. 


Discharge. 


Feel. 

Second-feet. 

1.60 

45 

1.70 

55 

1.80 

70 

1.90 

88 

2.00 

108 

2.10 

133 

2.20 

162 

2.30 

195 

2.40 

230 

2.50 

267 

2.60 

306 

2.70 

348 

Discbarge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 

height. 

1 

Discharge. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

394 

4.00 

1,395 

5.10 

3,220 

443 

4.10 

1,530 

1     5.20 

3,430 

495 

4.20 

1,675 

5.30 

3,655 

550 

4.30 

1,825 

5.40 

3,890 

610 

4.40 

1,980 

5.50 

4,140 

680 

4.50 

2,140    1 

5.60 

4,400 

760 

4.60 

2,305 

5.70 

4,670 

845 

4.70 

2,475 

5.80 

4,950 

940     1 

4.80 

2,650 

1    5.90 

5,240 

1,045 

4.90 

2,830 

6.00 

5,530 

1,155 

5.00 

3, 020     1 

6.10 

5,820 

1,270 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  l)a8e(i  on 
5  discharge  ineasureinenta  made  dnrinjj  1903  and  is  well  defined. 
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Rating  table  for  Ounrmon  River  (North  Fork)  near  BotchkisSf  Colo.,  from  AprU  IS  Ut 

December  SI,  1904- 


Gage 
leight. 


helg 


Feet. 
1.95 
2.00 
2.05 
2.10 
2.15 
2.20 
2.25 
2.30 


Discharge. 

Gage 
height. 

Second-feel. 

Fcei. 

52 

2.35 

61 

2.40 

72 

2.60 

85 

2.60 

100 

2.70 

116 

2.80 

133 

2.90 

151 

3.00 

Discharge. 

1 

Gage 
height. 

Second-feet. 

Feet. 

171 

3.10 

195 

3.20 

255 

3.30 

325 

3.40 

395 

3.50 

475 

3.60 

570 

3.70 

676 

Diacharge. 

Second-feet. 
785 
910 
1,050 
1,190 
1,340 
1,600 
1,670 


Gage 
height. 


3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


Dtschai^e. 


Setxmd-fert 
1,850 
2,030 
2.210 
2.390 
2, 570 
2,770 
2,970 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  a(<*D 
9  discharge  measurements  made  daring  1904.  It  is  well  defined  between  g&p^ 
heights  2.15  feet  and  3.70  feet.     The  table  has  been  extended  beyond  these  limiti*. 

Estimated  monthly  discharge  of  Gunnison  River  {North  Fork)  near  Hotchkiss,  Coit/.,/.»r 

J904^ 

[Drainage  area,  850  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  vear 


Maximum. 

448 

394 

348 

2,120 

2,970 

1,632 

459 

311 

550 

395 

159 

171 


2,970 


e  in  second-feet. 

Minimum. 

Mean. 

108 

432 

108 

236 

162 

267 

195 

860 

1,218 

2,041 

520 

1,102 

52 

180 

85 

166 

72 

174 

133 

239 

116 

132 

85 

126 

62 

495 

Total  in 
acre-feet. 


26,560 

13,580 

16,420 

50,580 

125,500 

65,570 

11, 070 

10,200 

10,350 

14,700 

7,865 

7,686 


360,100 


Rnn-off. 


Second-feet 

per  square 

mile. 


0.508 
.277 
.314 
1.00 
2.40 
1.30 
.212 
.195 
.205 
.281 
.155 
.147 


Depth  in 
incbtfs. 


0.5J^ 

.3111 
.362 
1.12 


2.77 


1.45 

.244 


:fjr> 


.>Xl 


S?o 


.171 
.17:' 
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UNCOMPAHORE   RIVER  NEAR  COLONA,  COLO. 

This  station  was  originally  established  April  23,  1903,  by  W.  N. 
yanimis.  It  was  located  at  a  highway  bridge  one-half  mile  northeast 
of  Colona,  C!olo.  The  gage  consisted  of  a  vertical  2  by  4  inch  timber 
spiked  to  the  log  abutment  on  the  downstream  side  near  the  left  bank. 
Gage  readings  were  taken  twice  each  day  by  Chester  Olsen,  from 
April  26  to  August  10,  1903.  Discharge  measurements  were  made 
from  the  two-span  bridge  to  which  the  gage  was  attached.  The  initial 
point  for  soundings  was  the  face  of  the  log  abutment  on  the  left  bank, 
at  the  downstream  side.  The  bench  mark  is  a  nail  in  a  cottonwood 
tree  6  inches  in  diameter  and  60  feet  northwest  of  the  gage.  It  is 
marked  "  B.  M.  U.  S.  G.  S."  Its  elevation  is  9.66  feet  above  the  zero 
of  the  gage. 

On  August  2,  1903,  a  dam  was  put  in  below  the  station  for  the  pur- 
pose of  diverting  the  water  for  irrigation.  This  backed  up  the  water 
on  the  gage,  and  the  station  was  discontinued  August  10.  It  was 
reestablished  on  the  same  date  by  W.  N.  Sammis  at  Sam  S.  Kettle's 
bridge,  about  1  mile  south  of  Colona,  Colo.  The  new  gage  is  a 
vertical  2  by  4  inch  timber  nailed  to  the  center  pier  of  the  two-span 
bridge,  on  the  upstream  side.  It  is  read  twice  each  day  by  Sam  S. 
Kettle.  Discharge  measurements  are  made  from  the  two-span  wooden 
highway  bridge  at  which  the  gage  is  located.  The  initial  point  for 
soundings  is  the  face  of  the  right  abutment,  on  the  downstream  side 
of  the  bridge.  The  channel  is  straight  for  100  feet  above  and  for  50 
feet  below  the  station.  The  right  bank  is  low  and  overflows  at  high 
w^ater  for  a  distance  of  130  feet.  The  left  bank  is  high  and  rocky  and 
will  not  ovei'flow.  The  bed  of  the  stream  is  composed  of  gravel,  free 
from  vegetation,  and  is  shifting.  .  There  are  two  channels  at  low  and 
at  high  water.  The  bridge  has  a  total  span  of  about  60  feet  between 
abutments.  The  bench  mark  is  a  nail  driven  in  a  blaze  on  a  cotton- 
wood  tree.  The  tree  is  about  4  inches  in  diameter,  and  is  about  75 
feet  northeast  of  the  gage.  The  elevation  of  the  bench  mark  is  4.49 
feet  above  the  zero  of  the  gage. 

Owing  to  unsatisfactory  conditions  at  both  high  and  low  water,  the 
station  at  Kettle's  bridge  was  abandoned,  and  the  station  was  reestab- 
liahed  April  9,  1904,  by  R.  I.  Meeker,  at  the  private  road  bridge  of 
J.  M.  Duckett,  one-half  mile  above  Eldredge  Siding  on  the  Denver 
and  Rio  Grande  Railway  and  3  miles  above  Colona,  Colo.  It  is  best 
reached  by  driving  from  Montrose.  The  gage  is  a  2  by  6  inch  pine 
board  8  feet  long,  spiked  vertically  to  the  upstream  side  of  the  left 
abutment.  It  is  graduated  from  zero  to  7  feet  in  feet  and  tenths,  the 
foot-marks  having  iron  figures  nailed  at  the  side.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  single  span  bridge, 
46.2  feet  long,  to  which  the  gage  is  attached.     The  initial  point  for 
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soundings  is  the  downstream  edge  of  the  left  abutment.  The  chann^^ 
is  straight  for  about  300  feet  above  and  below  the  station.  The  vir- 
rent  is  swift.  Both  banks  are  rocky,  partly  wooded,  and  not  subj*^ 
to  overflow.  The  bed  of  the  stream  is  composed  of  rock  and  gTa\vL 
and  is  clean  and  permanent.  There  is  but  one  channel  at  all  suyrp- 
The  river  has  a  uniform  slope  above  and  below  the  measuring  .s€«ction 
The  bench  mark  is  the  upper  edge  of  a  large  screw  set  in  an  S-iiH  . 
willow  tree  about  3  feet  above  the  ground.  This  tree  is  about  75  i^' 
south  and  upstream  from  the  right  end  of  the  bridge.  Its  elevati<  . 
is  9.97  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been   made  unae: 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Uncompahgre  River  near  Colonay  Colo. ,  in  1904- 


Date. 


April  5  « 

April  9 

April  20.... 
April  30a... 
April  30 ...  - 

May  26 

Junes 

June  21 

July  7 

July  30 

August  12... 
August  22... 
September  1 


September  13 . . 


Hydrographer. 


L.  E.  Foster . 
R.  1.  Meeker 
L.E.  Foster. 
R.  I.  Meeker 

do 

L.  E.  Foster . 
R.  I.  Meeker 
L.  E.  Foster . 
R.  I.  Meeker 
L.E.Foster. 
G.  B.  Monk  . 
L.  E.  Foster, 
do 


Width. 


Feet, 


45 
45 


45 
46 
46 
46 
46 
46 
46 
46 
46 
46 


Area  of 
section. 


Sq./eet. 
53 
38 
64 
66 
60 
99 
96 
96 
74 
63 
67 
78 
94 
57 


Mean 
velocity. 


Ft.  per  aec. 
1.83 
2.26 
3.01 
2.97 
3.40 
4.21 
5.57 
5.91 
3.86 
2.83 
3.13 
4.28 
6.14 
2.93 


Gaife 
beSgrht. 


F^tet. 
2.45 
.73 

i.2i) 

2.70 
1.12 
1.90 

i.a5 

2.  10 
1.58 
1.30 
1.35 
1.65 
2.12 
1.22 


ch^nfi' 


Srr. 


l!-. 


•1u 


k. 


.*. 


a  Made  at  Kettles  Croflsing. 
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J/i?an  daily  (jage  lieigJU,  infeetf  of  Uncompahgre  River  iiear  Colona,  Colo,,  for  1904- 


Ray. 

Jan.c 

Peb.c 

Mar. 

Apr. 
2.40 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

a  3. 30 

8.80 

2.40 

1.70 

2.45 

1.75 

2.15 

1.40 

2 

8.30 

8.80 

2.40 

2.40 

1.45 

2.66 

1.75 

2.10 

1.86 

3 

8.30 

.8.20 

2.40 

2.40 

1.70 

2.30 

bl.75 

1.85 

i.ao 

4 

8.40 

8.30 

2.40 

2.40 

1.75 

1.86 

1.75 

1.75 

1.80 

5 

8.20 

8.30 

2.40 

2.40 

1.55 

1.65 

1.75 

1.65 

1.30 

6 

3.20 

8.30 

2.40 

2.50 

1.45 

1.55 

1.70 

1.60 

1.85 

7 

3.80 

8.85 

2.40 

2.40 

1.70 

2.10 

1.60 

1.70 

1.60 

8 

3.40 

3.45 

2.40 

2.40 

1.85 

2.15 

1.55 

1.85 

1.40 

9 

8.40 

3.40 

2.40 

2.40 

1.35 

2.00 

1.86 

1  80 

1.60 

10 

3.80 

8.40 

2.40 

2.45 

1.85 

2.00 

1.60 

1.25 

1.45 

11 

8.40 

8.40 

2.40 

2.60 

1.60 

2.00 

1.45 

1.80 

1.80 

12 

3.50 

8.80 

2.40 

2.70 

1.82 

2.40 

1.40 

1.42 

1.30 

1.80 

13 

3.80 

8.80 

2.40 

2.80 

2.00 

2.55 

1.40 

1.80 

1  80 

1  80 

14 

3.40 

8.85 

2.40 

2.80 

2.16 

2.60 

1.85 

1.25 

].10 

1.20 

15 

8.60 

2.60 

2.40 

2.80 

1.65 

2.26 

1.25 

1.40 

1.05 

1.20 

16 

8.40 

2.60 

2.40 

2.80 

1.80 

2.35 

1.86 

1.25 

1.06 

1.10 

17 

8.30 

2.60 

2.40. 

.86 

1.76 

2.35 

1.70 

1.20 

1.10 

18 

8.35 

2.40 

2.40 

.78 

1.95 

2.55 

2.25 

1.05 

1.10 

19 

3.20 

2.40 

2.40 

.72 

2.25 

62.45 

2.00 

1.06 

1.10 

20 

8.85 

2.40 

2.40 

.72 

2.26 

2.35 

1.76 

.90 

1.10 

21 

8.40 

2.40 

2.40 

.78 

2.30 

2.45 

1.76 

61.10 

1.10 

22 

3.40 

2.40 

2.40 

.72 

2.20 

2.50 

1.65 

61.18 

1.10 

23 

8.40 

2.40 

2.40 

.72 

2.60 

2.30 

1.60 

1.25 

1.10 

24 

8.40 

2.40 

2.40 

1.20 

2.80 

2.30 

1.60 

1.15 

1.10 

2-S 

3.40 

2.40 

2.40 

1.20 

2.80 

2.30 

1.65 

1.20 

1.10 

26 

3.40 

2.40 

2.40 

1.10 

2.26 

1.95 

1.75 

1.20 

1.10 

27 

3.40 

2.40 

2.40 

1.20 

2.35 

1.75 

1.80 

1.20 

1.10 

28 

3.40 

2.40 

2.40 

2.15 

2.30 

1.80 

1.90 

1.10 

1.00 

29 

3.40 

2.40 

2.40 

1.50 

2.45 

2.26 

2.00 

1.15 

1.00 

30 

8.40 

2.40 

1.75 

2.45 

1.75 

2.10 

1.80 

1.00 

31 

8.30 

2.40 

2.65 

2.05 

1.00 

a  Readings  from  January  1  to  April  16,  inclusive,  at  Kettle's  bridge.    After  April  16  they  were  talcen 
at  Eldredge  Siding. 
6  Estimated. 
c  Ice  conditions  January  1  to  February  15. 

Rating  table  for  Uncompahgre  River  at  Kettle*  s  cromng,  near  Colona,  Colo.,  from  August 

11,  1908,  to  April  I's,  1904^ 


Gage 
height. 

1 

Dischai^e. 

Gage 
height. 

Discharge,  i 

Gage 
height. 

Discharge. 

'     Gage 
1   height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1      Feet. 

Second-feet. 

2.20 

30 

2.60 

149 

3.00 

341 

3.40 

533 

2.30 

46 

2.70 

197 

3.10 

389 

3.50 

581 

2.40 

69 

2.80 

245 

3.20 

437 

3.60 

629 

2.50 

102 

2.90 

293 

3.30 

485 

3.70 

i 

677 

The  above  table  ia  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1903  and  1904  between  gage  heights  2.50  feet 
and  2.70  feet.    Above  and  below  these  limits  the  table  is  only  approximate. 
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Rating  table  for  Uncompahgre  River  at  Eldredge  siding ^  near  CoUma^  Colony  from  j. 

17  to  December  SI,  1904^ 


Discharge. 

Gage 
height. 

Feet. 

Secandrfeet. 

64 

1.20 

71 

1.30 

79 

1.40 

87 

1.50 

96 

1.60 

106 

1.70 

116 

1     1.80 

138 

1.90 

1 

Discharge.  J 


Discharge. 


SecondrJetL 
530 
600 
670 
750 
835 
930 
1,030 


2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Diichan:' 


Sermm-ff' 

1,  i:.' 

1, 24<' 
l,:iV« 
l,4«t 
1,570 
l,6srj 
1,7«3 


The  al>ove  table  is  applicable  only  for  open-channel  conditions.  It  is  has^  u;-  - 
12  discharge  measurements  made  during  1904.  It  is  well  defined  between  -sj: 
heights  0.70  foot  and  2.10  feet.  The  table  has  been  extended  above  gage  height  1 1 
feet. 

Estimaled  monthly  discharge  of  Uncompahgre  Rirer  near  Colona,  Colo.  ^  for  1904^ 

[Drainage  area,  433  square  miles.] 


Month. 


January  « 

February  « 

March 

April 

May 

June 

July,  16  days. . . 
August,  20  days 

September 

October 


Discharge  in  second-feet. 


Maximum. 


581 

557 

69 

635 

1,240 

1,080 

440 

710 

635 

313 


The  period 


Minimum. 


437 

69 

69 

69 

209 

291 

177 

177 

96 

116 


Mean. 


513 
281 
69 
149 
567 
691 
303 
382 
224 
172 


Total  in 
acre-feet. 


31, 540 

16,160 

4,243 

8,866 

34,860 

41,120 

9, 616 

15,150 

13,330 

10,580 


185,500 


Ran-uff. 


Second- feel 


mife.        '   "' 


per  square  ' 


1.18 
.649 
.159 
.34^ 

1.31 

1.60 
.700 
.882 
.  517  I 
.397 


^i 


l.v 
1  "^ 


a  Estimates  January  and  February  are  for  open  channel. 
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UNCOMPAHGRE   RIVER  AT  MONTROSE,  COLO. 

This  station  was  established  April  22,  1903,  by  A.  L.  Fellows.  It 
is  located  at  the  highway  bridge  west  of  Montrose  and  one-fourth 
mile  west  of  the  Denver  and  Rio  Grande  Railroad.  The  gage  is  a  ver- 
tical 1  by  8  inch  timber  fastened  to  a  wing  dam  20  feet  above  the  bridge. 
On  April  15, 1904,  the  old  rod  was  replaced  by  a  new  rod  graduated  to 
feet  and  tenths  from  zero  to  8  feet.  The  zero  of  the  new  rod  is  identical 
with  1.45  feet  on  the  old  rod.  The  gage  is  read  twice  each  day  by 
Herbert  Reeves.  Discharge  measurements  are  made  from  the  highway 
bridge.  The  initial  point  for  soundings  is  at  the  lower  cylinder  of  the 
bridge  on  the  left  bank..  The  channel  is  straight  for  300  feet  above  and 
below  the  station.  There  is  but  one  channel  at  all  stages,  broken  by 
two  bridge  piers  at  high  water.  The  left  bank  is  low  and  composed  of 
earth.  The  right  bank  is  low  and  composed  of  gmvel.  Both  banks  are 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and 
cobblestones.  The  bench  mark  consists  of  two  nails  driven  into  a  blaze 
on  the  root  of  a  cottonwood  tree.  The  tree  is  50  feet  east  of  the  rod. 
The  elevation  of  the  bench  mark  is  8.51  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer.- 

DUcfiarge  mecmiremerUs  of  Uncompahgre  River  at  Montrose,  Colo.,  in  1904- 


Date. 


April  5 

April  25 

May  21 

Junes 

June  29 

July? 

July  23 

August  11 

September  1 . . . 
September  13 . . 


Hydrographer. 


McConnell  and  Foster 

L.  E.  Foster 

do 

R.  I.  Meeker 

L.  E.  Foster 

R.  I.  Meeker 

L.  E.  Foster 

G.  B.  Monk 


L.  E.  Foster . 
R.  I.  Meeker. 


Width. 

Area  of 
section. 

Sq./eet. 

Mean 
velocity. 

Fl.  per  arc. 

Gage 
height. 

Feet. 

21 

17 

0.83 

1.15 

20 

24 

1.46 

1.70 

34 

63 

4.25 

3.10 

30 

44 

2.91 

2.45 

28 

42 

2.69 

2.40 

26 

31 

1.87 

2.05 

18 

17 

.39 

1.36 

26 

30 

1.87 

2.00 

40 

76 

5.21 

3.55 

26 

31 

2.16 

2.10 

Dis- 
charge. 


Sec-feet. 

14 

35 
268 
128 
113 

58 
6.5 

56 
396 

67 
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Mean  daily  gage  height  j  in  feet  ^  of  Incompahgre  River  at  Mrnitrotte,,  Colo.f  for  19(f4. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1.80 
1.68 
1.52 
2.05 
2.08 
1.90 
2.18 
1.88 
1.78 
2.05 
2.00 
2.32 
2.70 
3.05 
2.60 
2.48 
2.22 
2.85 
3.15 
3.05 
2.92 
2.95 
3.55 
3.95 
3.40 
3.80 
3.18 
3.05 
2.68 
3.68 
3.42 

June. 

3.22 
2.65 
2.32 
2.12 
2.02 
2.22 
2.26 
2.40 
2.55 
2.48 
2.85 
3.05 
3.02 
3.15 
2.88 
2.95 
2.65 
8.00 
2.92 
3.15 
3.15 
2.95 
2.72 
2.65 
2.60 
2.25 
2.18 
2.18 
2.25 
2.22 

July. 

2.18 
2.18 
2.15 
2.32 
2.02 
2.28 
2.25 
2.08 
1.98 
2.25 
2.30 
2.20 
2.20 
2.15 
2.08 
2.00 
1.98 
1.90 
1.85 
1.68 
1.50 
1.46 
1.38 
1.38 
1.40 
1.35 
1.40 
1.50 
2.70 
2.38 
2.32 

Aug. 

2.58 
2.65 
2.65 
2.40 
2.10 
2.00 
2.02 
1.98 
2.02 
1.92 
1.92 
1.95 
1.95 
1.90 
2.10 
1.90 
2.20 
3.30 
2.86 
2.K 
2.36 
2.30 
2.25 
2.15 
2.10 
2.75 
2.60 
2.70 
3.00 
3.00 
2.92 

Sept. 

3.60 
3.42 
3.08 
2.70 
2.50 
2.45 
2.40 
2.30 
2.25 
2.00 
1.98 
1.98 
2.10 
1.98 
1.92 
1.92 
1.85 
1.80 
1.80 
1.72 
1.78 
1.80 
1.90 
1.92 
1.82 
1.85 
1.85 
1.85 
2.52 
2.38 



Oct.      Nov.     IhH«. 

1 

1 
1 

2.35 

2.15  : 

2.20    

2.25    \ 

2.35   ! 

2.75    

3.50   ' 

3.30   

3.15  ! 

2.35   

2.15   

2.10   ' 

2.00   

2.00   

1.95  ' 

1.95' 

1.50    

1.75    

1.75    ! 

1.65    

1.70    

1.75    

1.80    

1.75    

1.75    

1.80    

1.72    

1.72    

1.75    

1.80  ' 

1.80    

l.V 

2 ' 

»  :j. 

3 ' 

•    i' 

4 1 1 

1 

2  :■' 

1 
5 

:  :?!» 

6 '-- 

.'  IT* 

7 



1 

'  4f  1 

a 

1 

'  .r» 

9 ' 

*  *' 

10 i ' 

?  ♦ 

11 ' ' ' 

•»  4i-. 

12 ' 

'  4'J 

13 -- 

T     -. 

14 i ' 

16 • 

« i 

17 

2.35 
2.35 
2.30 
1.75 
1.90 

2.^ 

9      •*» 

18 

19 

20 ' 

21 ' 

2.  .5 
2.*- 

2-"- 
••  > 

1.35 
1.50 
1.60 

2  V' 



23 

•;  4' 

■>  41 

25 

1.65 
1.58 
1.62 

-H^' 

26 

2  V' 

27 

2.'=>' 

2.25 
2.22 

1.82 

2.i5' 

29 ' 

i:V 

*  32 

31 

»  3i 

Rating  table  for  Uncompahgre  River  at  Montrose,  Colo.,  from  April  17  to  December  SI, 

1904. 


Gage 
height. 

Di.<«harge. 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

I>i<«cluuge. 

Feet. 

Second-feet. 

Feet. 

SeeondrJeeL 

Feet. 

Second-feet. 

Feet. 

Serond-fnt 

1.35 

7 

1.80 

37 

2.40 

115     1 

.    3.20 

294 

1.40 

10      ; 

1.85 

42 

2.50 

135 

3.30 

322 

1.45 

13 

1.90 

47 

2.60 

155 

3.40 

351 

1.50 

16 

1 

1.95 

52 

2.70 

177 

3.60 

381 

'     1.55 

19 

2.00 

57 

2.80 

199 

3.60 

412 

1.60 

22 

2.10 

69 

2.90 

221 

3.70 

444 

1.65 

25 

2.20 

82 

3.00 

244 

3.80 

476 

1.70 

29 

2.30 

97 

3.10 

268 

3.90 

510 

1.75 

33 

1 
1 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions. 
9  discharge  measurements  made  during  1904,  and  i^  well  defined. 


It  is  based  ai«>ii 
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Estimated  monthly  discharge  of  TJncompahgre  River  at  Montrose,  Colo,,  for  1904. 

[Drainage  area,  565  square  miles.] 


Month. 


April  17-30 

May 

June 

July 

August 

September. 
October  ... 
December  . 


The  pericxl 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

106 

7 

51.2 

527 

.   17 

190 

300 

59 

169 

177 

7 

61.2 

322 

47 

119 

412 

31 

96.3 

381 

16 

83.1 

115 

89 

105 

Total  in 
acre-feet. 


1,422 
11,680 
10,060 
3,763 
7,317 
5,730 
5,120 
6,456 

51,550 


Run-ofr. 


Second-feet 

per  sQuare 

mile. 


0.090 
.336 
.299 
.108 
.211 
.170 
.147 
.186 


Depth  in 
inches. 


0.046 
.387 
.334 
.124 
.243 
.190 
.170 
.214 


UNCOMPAHGRE    RIVER  ^T  DELTA,  COLO. 

This  station  was  originally  established  April  29,  1903,  by  W.  N. 
Sammis.  It  was  located  at  a  highway  bridge  one-fourth  mile  above 
the  Denver  and  Rio  Grande  Railroad  bridge.  The  discharge  at  this 
point  did  not  include  the  mill-ditch  waste.  On  November  17,  1903, 
the  station  was  reestablished  at  the  Denver  and  Rio  Grande  Railroad 
bridge,  one-fourth  mile  northwest  from  the  Denver  and  Rio  Grande 
Railroad  station.  The  new  location  was  selected  for  the  reason  that 
the  discharge  of  the  river  at  this  point  includes  the  mill-ditch  waste. 
This  gage  consisted  of  a  2  by  4  inch  vertical  rod  nailed  to  a  12-inch 
pile  on  the  downstream  side  of  the  mlroad  bridge.  It  read  from  1 
foot  to  6  feet.  Readings  from  this  gage  were  taken  until  April  21, 
1904,  when  an  inclined  gage  was  installed  on  the  right  bank,  45  feet 
east  of  the  center  of  the  Denver  and  Rio  Grande  Railroad  track  at  the 
south  approach  to  the  bridge.  This  gage  is  a  2  by  6  inch  rod,  graduated 
by  feet  and  tenths  to  6  feet.  The  bottom  of  the  rod  is  on  the  river  bot- 
tom, and  is  held  in  place  by  six  2  by  4  inch  timbers,  driven  firmly 
into  the  bank.  Rock  is  also  piled  about  the  bank  and  around  the  gage 
to  protect  the  earth  from  washing  away.  One  vertical  foot  equals  1.79 
feet  on  the  slope  of  the  rod.  There  is  no  definite  and  constant  relation 
between  new  and  old  rods,  as  cross  sections  are  not  identical.  Up  to 
November  17,  1903,  discharge  measurements  were  made  at  the  high- 
way bridge  to  which  the  original  gage  was  attached,  or  by  wading 
near  the  gage.      After  November  17  discharge  measurements  were 
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made  at  Denver  and  Rio  Grande  Railroad  bridge.  Discharg-e  measure- 
ments are  now  made  from  the  road  bridge,  100  feet  below  new  gugp. 

The  initial  point  for  soundings  is  the  face  of  the  north  abutment  at 
the  downstream  side  of  the  road  bridge,  and  is  marked  by  a  brsuBs-heacK 
nail  in  the  hand  rail.  Daring  low  water  discharge  measurements  ar^ 
made  by  wading  near  the  bridge.  The  channel  is  straight  for  about  7^- 
feet  above  and  for  50  feet  below  the  station.  The  current  is  sluggi-h. 
The  right  bank  is  high  and  clean,  and  is  not  subject  to  overflow.  Tb»=^ 
left  bank  is  low  and  clean ,  and  might  overflow  during  high  water.  Theiv 
is  but  one  channel  at  all  stages.  The  bed  of  the  stream  is  composed  oi 
earth  and  fragments  of  rock,  and  is  fairly  permanent.  The  bench  mark 
for  the  vertical  gage  was  a  cross  on  the  top  of  the  lower  chord  of  th* 
bridge  over  gage  rod.  Its  elevation  was  8.75  feet  above  the  zero  rf 
the  gage.  The  bench  mark  for  the  inclined  gage  is  a  point  marke*] 
with  black  paint  and  the  letters  "  B.  M."  on  the  surface  of  the  northeast 
corner  of  the  stone  abutment  where  the  south  end  of  the  steel  bridtn:^ 
rests,  downstream  side.  Its  elevation  is  7.36  feet  above  the  zero  of 
the  gage.  Excluding  discharge  of  seasonal  high  water  in  May  or  June, 
and  an  occasional  rise  from  local  storms,  the  water  passing-  this  station 
is  entirely  seepage  water  from  irrigation  above.  The  observer  i- 
Michael  O'Rourke. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  jneasurements  of  llncompahgre  River  at  Delia,  Colo.,  in  1904. 


Date. 


April  11 

May  2 

May  28 

June  9 

June  23 

July  12 

August  24 

September  17 . 
December  28^. 


Hydrogrraphec 


R.  I.  Meeker 

do 

L.  E.  Foster 

R.  I.  Meeker 

L.  E.  Foster 

R.  I.  Meeker 

L.  E.  Foster 

R.  I.  Meeker 

I.  W.  McConnell 


Width. 
Feel. 

Area  of 
section. 

Mean 
velocity. 

Sq./ceL 

Ft.  per  tec. 

9 

4 

1.75 

9 

2.8 

1.32 

22 

12 

2.17 

45 

26 

.42 

36 

27 

.78 

25 

21 

.20 

35 

29 

.33 

44 

29 

.52 

33 

57 

2.10 

Gafe 
heii^t. 


Juoei, 
«1.85 
.65 
.9 
.80 
.9 

.  # 
.85 
1.40 


In- 
ch inf- 


Src.-i* 


1 
0 


26 

li 

21 

4 

V. 

•"; 

121 


a  Old  gago. 


b  Velocities  by  floata,  on  account  of  ice. 
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Mean  daily  gage  Iieighly  infeety  of  Uncompakgre  River  at  Delta,  Colo.,  for  1904. 


Day.' 

Jan.  a 

Feb.a 

Mar. 

2.18 
2.10 
2.06 
2.05 
2.02 
2.00 
2.00 
1.99 
1.99 
1.99 
1.96 
1.95 
1.95 
1.94 
1.93 
1.94 
1.89 
1.85 
1.83 
1.82 
1.86 
1.84 
1.84 
1.82 
1.85 
1.85 
1.84 
1.86 
1.89 
1.89 
1.88 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

3.15 
2.42 
1.85 
1.60 
1.28 
1.06 
1.04 

.95 
.92 
.92 
.92 
.90 
.86 
.84 
.80 
.77 
.82 
.84 
.84 
.87 
.97 
1.04 
.95 
.90 
.88 
.86 
.94 
.96 
.99 

Oct. 

1.06 
.96 
.98 
.92 
.91 
1.02 
2.25 
1.29 
1.34 
1.39 
1.32 
1.38 
1.33 
1.28 
1.20 
1.19 
1.18 
1.18 
1.18 
1.19 
1.20 
1.19 
1.18 
1.19 
1.22 
1.25 
1.20 
1.18 
1.16 
1.19 
1.24 

Nov. 

Dec. 

1 

2.92 
2.92 
2.98 
3.10 
3.05 
3.05 
3.00 
3.00 
2.95 
3.02 
8.05 
8.00 
3.00 
3.00 
3.22 
3.22 
3.25 
3.25 
3.10 
2.95 
3.02 
3.08 
3.18 
3.08 
3.05 
3.05 
3.15 
3.22 
3.15 
3.25 
3.20 

3.20 
3.20 
3.20 
2.98 
2.82 
2.82 
2.78 
2.75 
2.70 
2.75 
2.75 
2.85 
2.75 
2.80 
2.90 
2.90 
2.95 
2.85 
2.80 
2.75 
2.70 
2.72 
2.72 
2.68 
2.60 
2.52 
2.42 
2.30 
2.25 

1.88 

1.88 

1.89 

1.88 

1.84 

1.82 

1.80 

1.82 

1.84 

1.86 

1.87 

1.79 

1.66 

1.67 

1.67 

1.66 

1.62 

1.58 

1.56 

1.54 

1.49 

b.bO 

.51 

.52 

.48 

.45 

.45 

.46 

.48 

.50 

0.49 
.55 
.61 
.59 
.66 
.62 
.66 
.64 
.70 
.65 
.62 
.57 
.56 
.60 
.66 
.60 
.56 
.53 
.49 
.82 
.56 
.51 
.55 
1.42 
1.60 
.86 
.68 
.71 
.66 
.68 
.86 

0.89 

.70 
.69 
.67 
.63 
.62 
.66 
.74 
.72 
.66 
.74 
.73 
1.22 
1.12 
.82 
.83 
.83 
.  89 
1.30 
1.08 
1.02 
.96 
.89 
.86 
.85 
.81 
.77 
.73 
.70 

0.71 
.70 
.69 
.67 
.66 
.65 
.64 
.63 
.62 
.62 
.60 
.69 
.68 
.56 
.66 
.59 
.56 
.65 
.56 
.56 
.67 
.67 
.57 
.57 
.66 
.56 
.56 
.54 
.74 
.72 
.68 

0.68 
.69 
.69 
.69 
.70 
.69 
.69 
.69 
.67 
.65 
.64 
.67 
.64 
.63 
.62 
.60 
.64 
.94 

1.16 
.92 
.82 
.78 
.72 
.70 
.70 

1.31 
.88 
.85 
.90 

1.02 

1.09 

1.12 
1.02 
1.01 
1.02 
1.01 
1.00 
1.03 
1.08 
1.09 
1.08 
1.10 
1.06 
1.11 
1.11 
1.42 
1.69 
1.44 
1.89 
1.82 
1.22 
1.17 
1.18 
1.21 
1.24 
1.29 
1.30 
1.40 
1.44 
1.48 
1.50 

1.49 

2 

1.54 

3 

1.53 

4 

1.58 

5 

1.61 

6 

1.55 

7 

1.58 

8 

9 

1.49 
1.62 

10 

1.62 

11 

1.65 

12 

1.60 

13 

1.68 

14 

1.62 

15 

1.68 

16 

1.52 

17 

1.50 

18 

19 

1.54 
1.56 

20 ". 

1.69 

21 

22 

1.58 
1.68 

23 

1.65 

24 

1.61 

2.') 

1.60 

26 

1.54 

27 

1.44 

28 

29 

1.40 
1.40 

30 

cl.40 

31 

<^1.40 

a  Gage  readings  January  and  February  of  little  value  on  account  of  ice  condition. 
b  Readings  after  April  21  at  new  station. 
c  Ice  December  80  and  31. 

Hating  table  for  Uncompahgre  River  at  DeUa,  Colo,,  from  March  1  to  April  £1,  1904* 


Gage 
height. 

JF^ct. 
1.50 
1.60 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Second-Jeet. 
1 
2 

Feet. 
1.70 
1.80 

Second-feet. 
3 
6 

Fset. 
1.90 
2.00 

Second-feet. 
10 
15 

Feet. 
2.10 
2.20 

Second-feet. 
22 
30 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  ba.«ed  upon 
3  «lischarge  measurementn  made  during  1903  and  1904.  The  table  has  been  extended 
l>elow  gage  height  1.85  feet. 
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Rilling  table  for  Uncompahgre  River  at  Delta,  Colo.y  from  April  2?  to  December  31,  ISOl 


Discharge. 

Gage 
height. 

Discharge. 

Second-jeet. 

Feet. 

Second-feeL 

1 

0.75 

8 

2 

.80 

11 

3 

.85 

15 

4 

1 

.90 

21 

6 

.95 

27 

Feti. 
1.00 
1.10 
1.20 
1.30 


II 


Discharge. 

Gage 
height. 

Second-feet. 

FeeL 

35 

1.40 

50 

1.50 

70 

1.60 

95 

1.70 

1 

DiachaziTE. 

Seeamd^ert 
120 

145 
170 
1% 


The  above  table  i.s  applicable  only  for  open-channel  conditione.  It  is  based  npon 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  height- 
0.65  foot  and  1.40  feet.  The  table  has  been  extended  beyond  these  limits.  Y^S- 
mates  above  gage  height  1.70  feet  made  on  the  basis  that  the  rating  cnirve  is  a  tan- 
gent, the  difference  being  25  per  tenth. 

Estimated  monthly  discharge  of  Uncompahgre  Bitter  at  Delta,  Colo. ,  ftrr  1904- 

[Drainage  area,  1,130  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August 

September. 
October  ... 
November , 
December  . 


Discharge  in  second-feet. 


Maximum. 


28 

10 
145 

95 
8 

98 
557 
332 
168 
190 


The  period 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  saoare 

mile. 


Depth  j: 

inobe*. 


7 

1 

1 

3 

2 

3 

9 

22 

35 

120 


12.0 

4.2 

12.7 

19.4 

3.4 

15.3 

67.0 

77.5 

78.0 

156 


738 

250 

781 

1,154 

209 

941 

3,987 

4,765 

4,641 

9,592 


0.011 
.0037 
.011 
.017 
.0030 
.014 
.059 
.069 
.069 
.138 


0.0];. 

.or> 

.  OIH 

.rty 

.077 


27,060 


SAN   JUAN   RIVER   NEAR   FARMINGTON,  N.  MEX. 

This  station  was  established  June  18,  1904,  by  M.  C.  Hinderlidf^^ 
It  is  located  at  the  suspension  footbridge  at  the  Methodist  Indwr 
school,  about  3  miles  south  of  Farmington,  N.  Mex.,  and  about  :: 
miles  below  the  mouth  of  Animas  River.  A  standard  wire  gagr  :* 
attached  to  a  framework  extending  from  the  top  of  a  sandston' 
cliff,  about  15  feet  above  low  water,  on  the  right  bank  of  the  riv»^r 
300  yards  above  the  bridge.     The  gage  scale  is  placed  horizontally  t 
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the  top  of  the  cliff  and  is  graduated  to  feet  and  tenths  from  zero  to 
20  feet.  The'  length  of  the  wire  from  the  end  of  the  weight  to  the 
marker  is  20.29  feet.  Discharge  measurements  are  made  from  the 
suspension  footbridge.  The  bridge  is  345  feet  long  and  marked 
on  the  floor  every  5  feet  with  black  paint.  The  initial  point  for 
soundings  is  the  south  face  of  the  main  bridge  support  on  the  right 
bank  of  the  river  marked  '^0  initial  point"  with  black  paint.  The 
channel  is  straight  for  about  900  feet  above  and  below  the  station. 
The  current  is  swift  at  high,  and  medium  at  low,  stages.  The  right 
bank  is  a  high  sandstone  cliff  and  can  not  overflow.  The  left  bank  at 
low  water  is  a  gravel  bar  extending  out  to  325  feet  from  the  initial 
point  for  soundings,  when  it  rises  to  a  height  of  6  feet.  It  probably 
never  overflows  beyond  this  point.  The  bed  of  the  stream  is  com- 
posed of  cobblestones,  shale,  and  a  few  scattering  large  bowlders.  It 
is  clean  and  permanent.  There  is  but  one  channel  at  all  stages.  The 
bench  mark  is  a  cross  painted  black  on  the  top  of  the  sandstone  cliff, 
about  50  feet  east  of  the  gage.  It  is  marked  "  U.  S.  G.  S.  B.  M." 
Its  elevation  is  12.79  feet  above  the  gage  datum.  The  top  of  the 
gage  rod  (above  the  brace)  is  0.825  foot  above  the  bench  mark.  The 
marker  is  a  knot  tied  in  the  wire  near  the  ring. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  mecumrements  of  San  Juan  Rii'er  near  Farmingtony  N.  Mex.,  in  1904* 


Date. 


Hydrographer. 


June  19 

July  2 

July9 

July  18 ' do 

July  27 do 

I 
August  3 do 

August  19 , do 

August  22 1 do 

September  3 do 

September  10 do 

September  20 do 

September  30 do 

October  13 do 


M.  C.  Hinderlider. 

R.  C.  Prewitt 

....do 


^  I 


Width. 

FkL 
248 
244 
237 
38 
235 
250 
255 
247 
252 
245 
238 
255 
285 


Area  of 
section. 


Sq./eet. 
431 
314 
224 
37 
241 
539 
582 
405 
514 
345 
241 
580 
809 


Mean 
velocity. 


NoTB.— See  page  228  for  other  meaflurements  of  San  Juan  River. 
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Mean  daily  gage  Jieighty  infeetf  of  San  Juan  River  near  FarmingUm,  N.  Mex,,for  1904. 


Day. 

June. 

1 

2 

1 
8 i 

4 

1 
6 

6 

7 

8 

9 

10 i 

11 

13 

15 

16 1 

17 ' 

18 i 

19 

4.30 

20 ; 

4.25 

21 

4.25 

4.15 

23 

4.20 

24 

4.15 

25 

4.05 

26 

4.15 

27 

8.90 

28 

3.95 

29 

3.95 

30 

3.90 

31 

July.   ,    Aug. 


3.85 
3.75 
3.70 
3.70 
3.65 
8.60 
3.55 
3.35 
8.32 
3.32 
8.20 
3.02 
2.92 
2.82 
2.70 
2.(J5 
2.65 
2.70 
2.68 
2.65 
2.65 
2.62 
2.60 
2.65 
3.55 
4.10 
3.65 
3.52 
3.55 
4.48 
4.35 


4.72 
4.85 
5.10 
4.80 
5.55 
5.30 
4.65 
5.25 
5.65 
5.50 
5.30 
4.95 
4.95 
4.95 
4.95 
5.00 
5.05 
6.10 
5.70 
5.60 
5.10 
4.65 
4.68 
4.68 
5.10 
4.82 
4.88 
4.86 
4.78 
4.85 
5.80 


Sept. 


5.45 
5.48 
5.10 
4.86 
4.35 
4.35 
4.60 
4.58 
4.56 
4.48 
4.15 
4.15 
4.20 
4.25 
4.20 
4.18 
4.22 
4.25 
4.22 
4.a5 
4.15 
4.05 
4.25 
4.60 
4.35 
4.35 
4.50 
4.70 
4.65 
7.55 


Oct. 


7.65 
6.65 
5.90 
5.20 
6.15 
5.35 
6.85 
a8.60 

M2.00 

I>9.00 

b8.00 

67.00 

6.55 

6.60 

6.60 

6.50 

6.30 

6.20 

6.15 

5.90 

5.80 

6.90 

■  5.80 
5.85 
5.85 
5.80 
5.80 
5.65 
5.45 
5.85 
5.20 


Nov. 

4.60 
4.55 
4.60 
4.60 
4.50 
4.50 
4.45 
4.60 
4.53 
4.45 
4.43 
4.55 
4.85 
4.20 
4.10 
4.15 
4.00 
4.10 
4.20 
3.96 
4.00 
3.75 
3.90 
8.  a) 
3.90 
3.85 
3.90  I 

8.90  ; 

3.96 
3.90 


I)er. 


4.10 

4.20 

3.96 

;    4.00 

3.75 

3.90 

3.d0 
3.vi 

S.9U 

3.  X. 
3.1:5 
3.2.=. 

3.MJ 

3.U=» 
3.:<J 
IL* 

3.iD 
3.10 
3,3^ 
3. 7'' 
3.^' 
3.  > 
3.  ;V. 
3.*) 

3.:.^ 
3  rv. 
3  > 


3  .V> 


3.S! 

S.7J 
3.75 
S.  trl 

3.JI' 


dGagc  \vaj4hed  away  Octolwr  8;  recfitablished  October  13. 
6 Gage  heights  entimated  October  9  to  12. 

Hating  table  for  San  Juan  Hirer  near  FarmingtoUy  N.  Mex.,  from  June  19  to  Aufftutt  ;>\ 

1904^  and  from  November  9  to  December  31  ^  1904. 


Gage 
height. 

tYft. 

Discharge. 

Gage 
height. 

1 

DlMcharge. 

Gage 
height. 

Second-ftrt. 

Srcondr/eet. 

Feet. 

2.60 

20 

3.20 

230 

4.20 

2.65 

27 

3.30 

290 

4.30 

2.70 

:^5 

3.40 

350 

4.40 

2.75 

45     ! 

3.50 

420 

4.50 

2.80 

55 

3.60 

500 

4.60 

2.85 

70    ' 

3.70  • 

580 

4.70 

2.90 

90 

3.80 

680 

4.80 

2.95 

110 

3.90 

780 

4.90 

3.00 

130 

4.00 

900 

5.00 

3.10 

180 

4.10 

1,020 

5.10 

Discharge. 


Secmid-fert. 
1,150 
1,300 
1,450 
1,610 
1,780 
1,950 
2,140 
2,340 
2,540 
2,750 


Gage 
height. 

Diachaige. 

F\rt. 

Sccimd-Jai. 

5.20 

2, 970 

5.30 

3,190 

5.40 

3,410 

5.50 

3,630 

5.60 

3,850 

5.70 

4,070 

5.80 

4,290 

5.90 

4,520 

6.00 

4,750 

6.10 

4,980 

The  above  table  is  based  upon  9  discharge  measurements  made  during  1904.    It  ia 
well  defined  between  gage  heights  2.70  feet  and  6.00  feet 
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Haling  table  for  San  Juan  River  near  Farmington^  N,  Mex.y  from  August  19  to  November 

8y  1904, 


I 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Discharge.  1 

Gage 
height. 

Diflchaige. 

Ftel. 

Stcond-Jtet. 

Fed. 

Second-feet. 

I^. 

Second'Jeei. 

Feet. 

Second-feet. 

4.00 

350 

4.80 

1,775 

6.10 

5,000 

7.40 

8,250 

4.05 

400 

4.90 

2,000 

6.20 

5,250 

7.50 

8,500 

4.10 

450 

5.00 

2,250 

6.30 

5,500 

7.60 

8,760 

4.15 

525    1 

5.10 

2,500 

6.40 

5,750 

7.70 

9,000 

4.20 

600 

5.20 

2,750 

6.50 

6,000 

7.80 

9,250 

4.25 

680 

5.30 

3,000 

6.60 

6,250 

7.90 

9,500 

4.30 

770 

5.40 

3,250 

6.70 

6,500 

8.00 

9,750 

4.35 

860 

5.50 

3,500 

6.80 

6,750 

8.10 

10,000 

4.40 

950 

5.60 

3,750 

6.90 

7,000 

8.20 

10, 250 

4.45 

1,050 

5.70 

4,000 

7.00 

7,250 

8.40 

10,750 

4.50 

1,150 

5.80 

4,250 

7.10 

7,500 

8.60 

11,250 

4.60 

1,360 

5.90 

4,500 

7.20 

7,750 

8.80 

11,750 

4.70 

1,550 

6.00 

4,750 

7.30 

8,000 

9.00 

12,500 

The  above  table  is  baaed  upon  5  discharge  measurements  made  during  1904.  It  is 
poorly  defined.  The  table  has  been  extended  above  gage  height  6  feet.  Above 
gage  height  5  feet  the  rating  curve  is  a  tangent,  the  difference  being  250  per  tenth. 

Estimated  monthly  discJiarge  of  Sayi  Juan  River  near  Farmington,  N.  Mex.j  for  1904- 


Moath. 


June  19-30 

July 

August 

September. 
October  ... 
November . 
December  . 


The  period 


Discharge  in  second-feet. 


Maximum. 


1,300 
1,578 
4,980 
8,625 
20,000 
1,695 
780 


Minimum. 


780 

20 

1,450 

400 
2,625 

aso 

90 


Mean. 


1,030 
375 
2,627 
1,375 
5,936 
1,087 
348 


Total  in 
acre-feet. 


24,520 
23,060 

161,500 
81, 820 

364,900 
64,680 
21,400 

741,900 


ANIMAS  BIVER  AT  DURANGO,  COLO. 

The  station  was  first  established  June  20,  1895,  and  has  been  main- 
tained during  the  greater  part  of  each  year  since. 

The  original  gage  was  located  at  the  old  wagon  bridge,  one-fourth 
mile  west  of  the  railroad  bridge  at  Durango  and  about  200  feet  above 
the  Bio  Grande  Southern  Railroad  bridge,     it  was  spiked  to  the  west 
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side  of  the  80uth  end  of  the  middle  pier  of  the  wagon  brld|^.  Tbt 
head  of  a  bolt  at  the  east  abutment  of  the  railroad  bridge  is  17.24  fe»r 
above  this  gage  datum.  During  the  early  part  of  1899  the  old  wagOD 
bridge  was  removed  and  a  new  one  erected  a  short  distance  l>elow. 
April  1,  1899,  on  the  central  pier  of  this  bridge  a  new  rod,  which  cor- 
sisted  of  a  vertical  piece  of  timber  graduated  to  feet  and  tenths,  wa? 
fastened.  The  bench  marks  were  three  horizontal  strips,  opposite  the 
10,  14,  and  16.7  foot  marks  of  the  rod,  respectively.  Owing  to  this 
change  in  location  and  height  of  the  rod  there  is  no  apparent  relation 
between  the  rating  tables  before  1899  and  the  rating  tables  for  IM't^ 
and  after. 

The  present  gage  was  established  June  20,  1901,  by  A.  P.   I)avi-. 
It  is  located  at  the  new  wagon  bridge,  one-fourth  mile  west  of  the 
railroad  station   at  Durango,  Colo.      It  is  a  vertical  2    by  6   inch 
timber  14  feet   long.     It  is  fastened  to  the  masonry  pier   on   tht- 
downstream  side  of  the  bridge,  and  is  held  in  place  b\^  niean:>  cf 
spikes  driven  into  cracks  in  the  masonry.      It  is   read   twice  each 
day  by  C.  G.  Graden.     On  April  1-2,  1903,  sand  and  gravel  wei> 
washed  down  by  Lightner  Creek,  which  enters  about  100  feet  beloxv 
the  bridge,  and  were  deposited  around  the  gage  rod.     A  new  wir» 
gage  was  established  April  14,  1903,  on  the  downstream  side  of  tLt- 
bridge  in  the  span  next  the  left  bank.     This  gage  was  read  until  June 
6,  when  it  was  stolen.     In  the  meantime  the  sand  and  gravel  had  be*T. 
washed  away  from  the  foot  of  the  old  gage,  from  which  readings  wen 
taken  for  the  remainder  of  the  year.     The  wire  gage  read  zero  when 
the  vertical  gage  read  5  feet.     All  1903  readings  have  been  reduced  ti» 
the  datum  of  the  vertical  gage.     The  1903  rating  table  wa-s  prepared 
from  measurements  made  after  the  deposit  of  sand  and  gravel  liad 
been  scoured  from  around  the  vertical  gage.     It  is  therefore  not  appli 
cable  to  gage  heights  taken  previous  to  May  1,  during  which  period 
the  section  at  the  gage  was  filled  in.     Discharge  measurements  aiv 
made  from  the  bridge  to  which  the  gage  is  attached,  except  at  low 
water,  when  they  are  made  by  wading.     The  initial  point  for  sound- 
ings is  the  downstream  edge  of  the  right  abutment.     The  channel  i- 
straight  for  300  feet  above,  and  400  feet  below,  the  station.     The  cur 
rent  is  rough  and  has  a  rapid  velocity.     Both  banks  are  high,  roekv. 
and  not  liable  to  overflow.     The  bed  of  the  stream  is  rocky  and  fairly 
permanent.     Bench  mark  No.  1,  established  June  25, 1900,  is  a  chiselrii 
point  at  the  southwest  corner  of  the  center  pier  of  the  highway  bridtn". 
Its  elevation  is  16.75  feet  above  the  zero  of  the  gage.     Bench  mark 
No.  2,  established  on  the  same  date,  is  a  similar  point  on  the  lowir 
side  of  the  left  abutment.     Its  elevation  is  16.84  feet  above  the  zero  of 
the  gage.     This  relation  was  verified  April  17,  1901. 

The  observations  at  this  station  during  1904  have  been  made  undir 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measurements  of  Animas  River  at  Durango^  Colo.y  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Sq.feet. 
196 
256 

Mean 
velocity. 

height. 

Feet. 
7.15 
7.60 

Dis- 
charge. 

July  12 

A.  11^118120 

G.  B.  Monk 

f^t. 
150 
150 

Ft.  per  tec. 
1.96 
2.97 

Sec-feet. 
384 

R.  I.  Meeker 

760 

Mean  daily  gage  height^  infest^  of  Animas  River  at  DurangOj  Colo.,  for  1904. 


Day. 

July. 

1 

I 

3                    .                                  .                  

4 

h ..                    

6 

7 

7.30 

8  

7.30 

9 : 

7.30 

10 

7.30 

U 

7.30 

12 

7.20 

13 

7.20 

14 

7.20 

15 

7.20 

16 

7.10 

17 

7.20 

18 

7.20 

19 

7.00 

20 

7.00 

21 

7.00 

22 

7.00 

23 

7.20 

24 

7.30 

25 

7.30 

26 

7.30 

i 
- - -         

7.30 

28 

7.20 

29 

7.20 

30 , --- 

7.50 

31 

7.50 

Aug. 


7.70 
7.80 
7.80 
7.80 
7.60 
7.60 
7.50 
7.60 
7.60 
7.60 
7.90 
7.70 
7.80 
7.90 
7.80 
7.70 
7.60 
7.60 
7.70 
7.70 
7.60 
7.60 
7.40 
7.80 
7.70 
7.60 
8.00 
8.10 
8.00 
8.10 
8.20 


Sept. 

Oct. 

- 

8.60 

Nov. 

Dec. 

8.20 

7.60 

7.10 

8.20 

8.20 

7.60 

7.10 

8.20 

8.00 

7.60 

7.10 

8.00 

7.90 

7.60 

7.10 

7.90 

7.60 

7.50 

7.10 

7.70 

8.45 

7.60 

7.10 

7.70 

9.20 

7.60 

7.10 

7.50 

9.60 

7.60 

7.10 

7.40 

10.00 

7.40 

7.10 

7.40 

9.80 

7.30 

7.10 

7.40 

9.80 

7,80 

7.00 

7.40 

9.60 

7.30 

7.00 

7.30 

9.60 

7.20 

7.00 

7.40 

9.20 

7.20 

7.00 

7.80 

8.70 

7.20 

7.00 

7.30 

8.40 

7.20 

7.00 

7.30 

8.20 

7.20 

7.00 

7.80 

8.20 

7.20 

•••••••• 

7.30 

8.10 

7.20 

•   •■■■••a 

7.20 

8.00 

7.20 

•    ••••■■• 

7.20 

8.00 

7.20 

••-••••• 

7.20 

8.00 

7.20 

■   ■••■••• 

7.40 

8.00 

7.20 

•  •->••«• 

7.60 

7.90 

7.20 

•  ••••■•• 

7.60 

7.90 

7.10 

■  *•«•••• 

7.50 

7.80 

7.20 

•  •.•.••• 

7.40 

7.70 

7.20 

«••••••• 

7.40 

7.70 

7.20 

■   ■■«■«•• 

7.55 

7.70 

7.20 

•  **•    «••• 

8.40 

7.60 
7.60 

7.10 

■  •«■    •■«• 
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Rating  table  for  Animas  River  at  Darango^  Colo.,  from  January  1  to  December  31, 19>4 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

Diacharg?. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feeL 

FeeL 

SteotndJ/r.. 

6.50 

122 

7.10 

362 

8.10 

1,285 

9.10 

2,m 

6.55 

136 

7.20 

429 

8.20 

1,395  j 

9.20 

2, 550 

6.60 

150 

7.30 

504 

8.30 

1,505 

9.30 

2,68iJ 

6.65 

164 

7.40 

586  , 

8.40 

1,615 

9.40 

2, 810 

6.70 

179 

7.50 

672  j 

•8.50 

1,725 

9.50 

2,iM0 

6.75 

195 

7.60 

761  1 

8.60 

1,835 

9.60 

3,070 

6.80 

213 

7.70 

854 

8.70 

1,950 

9.70 

3, 21u 

6.85 

234 

7.80 

955 

8.80 

2,065 

9.80 

3,35(1 

6.90 

257 

7.90 

1,065  , 

8.90 

2,180 

9.90 

3,49iJ 

6.95 

281 

8.00 

1, 175 

9.00 

2,300 

10.00 

3,S)0 

7.00 

306 

i 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  u\'  i 
8  discharge  measurements  made  during  1903  and  2  measurements  made  in  1904.  V 
is  well  defined  between  gage  heights  6.75  feet  and  8.10  feet  The  table  has  bt^, 
extended  below  gage  height  6.75. 


Estimated  marUfUy  discharge  of  Animas  River  at  Durango,  Colo,,  for  1904. 

[Drainage  area,  812  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

672 
1, 395 
1,615 
3,630 

Minimum. 

Mean. 

8eoond-fe«t 

per  square 

mfle. 

D%^.:l  - 

July  7-31 

306 
586 
429 
761 
362 
306 

453 
903 
738 
1,679 
511 
339 

22,4^ 
55, 520 
43,910 
103,200 
30,410 
11,430 

0.558 
1.11 

.  yo9 

2.07 
.629 
.417 

n.-'.i 

August 

\/l> 

8eDteml)er 

l.l- 

October 

2.;.'- 

November 

761 

""  H 

December  1-17 

362 

The  period 

266,900 
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ANIMAS  RIVER  AT  AZTEC,    N.    MEX. 


This  station  was  established  June  21,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  wagon  bridge  about  three-eighths  of  a  mile  west  of 
Aztec,  N.  Mex.  A  plain  staflf  gage,  graduated  to  feet  and  tenths  from 
2  to  10  feet,  is  spiked  vertically  to  the  downstream  side  of  the  north 
face  of  the  pile  bent  under  the  right  or  south  end  of  the  main  bridge 
truss,  the  2-foot  mark  resting  on  the  river  bed.  It  is  read  twice  each 
day  by  G.  A.  Black.  Discharge  measurements  are  made  at  high  water 
from  the  downstream  side  of  the  wooden  truss  bridge,  consisting  of 
one  truss  110  feet  long,  reached  by  approaches  at  either  end  resting 
on  pile  bents.  The  bridge  floor  is  marked  with  black  paint  at  each  6 
feet  from  zero  to  196  feet.  The  initial  point  for  soundings  is  the  head 
of  a  large  nail  in  the  top  of  the  floor  of  the  east  approach,  on  the  down- 
stream side  of  the  bridge,  marked  with  black  paint  zero.  At 
extremelv  low  water  measurements  may  be  made  bv  wading:  above  or 
below  the  bridge. 

The  channel  is  straight  for  600  feet  above  and  1,000  feet  below  the 
station,  and  the  current  is  moderate.  The  right  bank  is  a  gradually 
sloping  loam  and  gravel  bank,  rising  about  4  feet  above  low  water. 
It  is  covered  with  cottonwood  trees  and  brush,  and  rarely  overflows. 
The  left  bank  rises  abruptly  from  the  water  about  5  feet  and  do.es  not 
overflow.  The  bed  of  the  stream  is  composed  of  cobblestones  and  a 
light  deposit  of  silt.  It  is  free  from  vegetation,  uniform,  and  fairly 
permanent.  There  is  one  channel  at  all  stages,  broken  by  a  crib  pier 
near  the  south  side  of  the  stream,  and  also  four  sets  of  piles  under 
the  south  end  of  the  bridge.  The  river  forks  about  100  feet  above  the 
bridge,  there  being  an  island  at  high  stages..  The  bench  mark  is  a 
20-penny  nail  driven  into  the  northeast  root  of  a  30-inch  cottonwood 
tree  standing  about  100  feet  southwest  of  the  end  of  the  bridge  on  the 
right  bank.     Its  elevation  is  7.14  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measuremeids  of  Animas  River  ai  Aztec,  N,  Mex.,  in  1904. 


Im  1. 


Date. 


June  20 

July  7 

July  10 

July  17 

July  24 

August  2 

August  16 

August  25 

September  5  . 
September  9  . 
September  19 
September  24 

October  1 

October  14... 
October  21 . . . 
October  28. . . 
November  6.. 
November  13. 
November  19. 
November  26. 
December  2 . . 
December  13. 


Hydrogrrapher. 


M.  C.  Hinderlider 

R.  C.  Prewitt 

do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


width. 

Fta. 

116 

102 

101 

101 

101 

109 

140 

130 

121 

112 

112 

115 

145 

105 

105 

102 

97 

98 

64 

62 

62 

63 


Area  of 
section. 


Sq.Jeel. 
342 
227 
205 
192 
172 
232 
285 
283 
258 
188 
149 
231 
378 
408 
242 
212 
170 
132 
122 
92 
92 
100 


Mean 
velocity 


Fl.  per  tec. 
2.60 
1.36 
1.28 
.94 
.80 
2.37 
2.94 
3.30 
2.83 
2.59 
1.83 
2.32 
5.05 
3.92 
2.96 
2.08 
2.01 
1.84 
2.57 
1.67 
1.77 
1.76 


Gage         In^ 
heigliL  !  cbfit? 


F^dA. 
4.67 
3.89 
3.69 
3.52 
3.39 
4.31 
5.38 
5.23 
4.80 
4.38 
4.00 
4.61 
5.30 
5.01 
4.87 
4.68 
4.40 
4.28 
4.30 
4.15 
4.15 
4.20 


•r 


24: 
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Mean  daily  gage  height^  in  feet,  of  Animas  River  at  Aztec,  N,  Mex.,for  1904* 


Day. 

June. 

1 

2 

3 

4 

5 

6 

T. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

4.60 
4.55 
4.60 
4.45 
4.45 
4.35 
4.25 
4.25 
4.20 
4.15 

22 

23 

24 

2o 

26 

27 

28 

29 

30 

31 

July. 

Aug. 

4.16 

4.60 

4.15 

4.85 

4.00 

4.49 

4.00 

4.60 

3.96 

4.56 

3.92 

4.42 

8.90 

5.76 

3.80 

4.98 

3.72 

5.10 

8.68 

5.06 

8.62 

6.50 

8.60 

5.46 

3.55 

6.76 

3.50 

5.60 

3.44 

5.50 

3.42 

6.40 

3.49 

6.36 

3.54 

5.42 

3.42 

5.30 

3.40 

5.26 

3.38 

5.08 

3.38 

4.95 

3.34 

5.02 

3.40 

5.10 

3.60 

6.15 

3.53 

6.25 

3.48 

5.05 

5.49 

5.15 

3.56 

6.25 

4.15 

5.38 

4.10 

5.25 

Sept 


5.85 
6.20 
5.12 
6.00 
4.92 
4.86 
4.90 
4.76 
4.60 
4.48 
4.38 
4.20 
4.18 
4.12 
4.15 
4.20 
4.00 
4.12 
4.20 
4.28 
4.46 
4.50 
4.85 
4.90 
4.72 
4.66 
4.80 
4.82 
4.95 
5.18 


Oct. 


5.25 
4.96 
5.12 
6.52 
5.85 
7.60 
6.08 
7.40 
5.85 
7.40 
6.68 
6.00 
6.05 
6.02 
5.12 
5.05 
4.96 
4.90 
4.85 
4.78 
4.88 
4.76 
4.85 
4.76 
4.72 
4.66 
4.62 
4.56 
4.58 
4.50 
4.48 


Nov. 


4.50 
4.56 
4.60 
4.62 
4.60 
4.46 
4.42 
4.88 
4.82 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.80 
4.28 
4.28 
4.22 
4.18 
4.26 
4.22 
4.28 
4.26 
4.28 
4.24 
4.20 
4.18 
4.10 
4.10 


Dec. 


4.10 
4.10 
4.10 
4.25 
4.25 
4.20 
4.20 
4.20 
4.20 
4.20 
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[xo.  133. 


Rating  table  for  Animas  Rit^er  « 

at  Aztec,  N, 

Mex,.,from  June  19  to  December  SI,  1904. 

Gage 
height. 

Di!9charge. 
Second-feel. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fset. 

f\?€t. 

Second'feei. 

Feet. 

Second-feet. 

FM. 

Second-feet. 

3.30 

120 

3.80 

255 

4.60 

€40 

5.60 

1,860 

3.35 

130 

3.85 

270 

4.70 

720 

5.70 

2,020 

3.40 

140 

3.90 

290 

4.80 

810 

5.80 

2,180 

3.45 

152 

3.95 

310 

4.90 

910 

5.90 

2,340 

3.50 

166 

4.00 

330 

5.00 

1,020 

6.00 

2,500 

3.55 

180 

4.10 

370 

6.10 

1,140 

6.10 

2,660 

3.60 

195 

4.20 

410 

5.20 

1,270 

6.20 

2,820 

3.65 

210 

4.30 

460 

5.30 

1,400 

6.30 

2,980 

3.70 

225 

4.40 

510 

5.40 

1,540 

6.40 

3,140 

3.75 

240 

4.50 

570 

5.50 

1,700 

6.50 

3,300 

The  above  table  is  basoil  upon  22  discharge  measnrementB  made  during  1901. 
Above  gage  height  5.40  feet  the  rating  curve  is  a  tangent,  the  difference  being  160  per 
tenth.  Owing  to  the  shifting  character  of  the  stream  bed  this  table  was  applies! 
indirectly,  according  to  the  method  outlined  in  the  Nineteenth  Annual  Rejwrt, 
United  States  Geological  Survey,  Part  IV,  page  323  et  seq. 

Mean  daily  discharge,  in  feet,  of  Animus  River  at  Aztec,  N.  Mex.,for  1904- 


Day. 


June. 


8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16- 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


July. 


810 
765 
765 
640 
640 
570 
485 
485 
460 
435 


410 

410 

350 

350 

310 

290 

290 

270 

255 

255 

225 

225 

195 

180 

168 

152 

166 

180 

140 

140. 

140 

140 

130 

140 

195 

180 

180 

180 

210 

435 

410 


Aug. 


766 

570 

640 

680 

605 

510 

1,940 

860 

910 

810 

1,270 

1,140 

1,470 

1,206 

1,020 

860 

860 

910 

860 

810 

720 

605 

680 

765 

860 

965 

810 

910 

1,080 

1,270 

1,080 


1,270 
1,080 
1,020 
910 
810 
810 
860 
720 
640 
540 
485 
390 
390 
830 
850 
870 
290 
310 
350 
390 
460 
485 
720 
765 
640 
680 
860 
910 
1,205 
1,620 


1,860 

1,400 

1,620 

2,260 

2,900 

5,  MO 

3,300 

5,380 

2.980 

5.460 

2,740 

1,620 

1,780 

1,700 

1,780 

1,540 

1,270 

1.080 

910 

720 

720 

605 

640 

540 

520 

460 

435 

390 

410 

370 

390 


Dec- 


890 
410 
435 
390 
890 
370 
350 
830 
290 
270 
270 
270 
255 
270 
270 
290 
290 
310 
270 
255 
255 
225 
240 
210 
210 
570 
570 
570 
1.52 
15Q 


l-'C 
\h2 
152 
\% 
195 
180 
180 

\m 

166 
166 
166 

166 
19fi 
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Eaimated  monthly  discharge  of  Animas  River  at  AzteCt  N.  Mex.^  for  1904* 


Month. 


June  21-30 

July 

August 

September 

October 

November 

December  1-14. 


The  period 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


810 

435 

435 

130 

1,940 

510 

1,620 

290 

5,540 

370 

570 

152 

195 

152 

Mean. 

606 
235 
917 
689 
1,720 
318 
174 


Total  in 
acre-feet. 


12,020 
14,450 
56,380 
41,000 
105,800 
18, 920 
4,830 


253,400 


ANIMAS  RIVER  NEAR  FARMINGTON,    N.    MEX. 

This  station  was  established  June  18,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  about  1  mile  northeast  of  Farm- 
ington,  N.  Mex.  A  standard  chain  gage  is  attached  to  the  down- 
stream side  of  the  bridge,  40  feet  from  the  left  end  of  the  bridge. 
The  gage  scale  is  gi*aduated  to  feet  and  tenths  from  2  feet  to  7.8  feet. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
12.78  feet.  The  gage  is  read  twice  each  day  by  Mrs.  Adellie  Ricketts, 
who  lives  near  the  west  end  of  the  bridge.  Discharge  measurements 
are  made  from  the  downstream  side  of  the  two-span  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  west  face 
of  the  left  abutment.  It  is  marked  "O"  with  black  paint  on  the 
))ridge  floor,  and  the  sounding  points  are  similarly  marked  every  5 
feet  up  to  195  feet.  The  channel  is  straight  for  about  900  feet  above 
and  below  the  station,  and  the  current  is  moderate  to  swift.  The  right 
bank  is  a  gradually  sloping  gravel  bar,  covered  with  small  cobble- 
stones and  scattering  trees  and  shrubs.  It  has  been  known  to  over- 
flow, but  this  is  an  extremely  rare  occurrence.  The  left  bank  is  a 
flat,  grassy,  perpendicular  bank,  5  or  6  feet  above  low  water,  lined 
with  willows,  and  is  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  gravel,  cobblestones,  and  silt.  It  is  free  from  vege- 
tation and  is  permanent.  The  bench  mark  is  a  United  States  Geolog- 
ical Survey  standard  bench-mark  tablet  set  into  the  southwest  face*  of 
a  12-inch  cottonwood  tree  about  60  feet  north  of  the  right  end  of  the 
bridge.  Its  elevation  is  11.13  feet  above  the  datum  of  the  gage  and 
3.17  feet  below  the  top  of  the  horizontal  bridge  chord  on  which  the 
gage  box  rests. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measuremetUs  of  Anirncu  River  near  Fannington,  N.  Mex, 


Date. 


HydroKTHpher. 


Width. 


June  17 

July    2 

July   9 j do 

July  18 1 do 

July  27 do 

August  5 do 

August  13 do 

August  20 1 do 

August  24 do 


M.  C.  Hinderlider, 
R.  C.  Prewitt 


September    6.. 
Septeml)er  12.. 

do 

do 

September  21.. 
September  28.. 
October    7 

do 

do 

do 

October  15 

do 

October  20 

do 

October  29 

do 

November  4 

do 

November  17  .. 

do 

November  28  . . 

do 

December   5 

do 

December  12... 
December  22... 

do 

do 

Feei. 

132 

117 

109 

99 

100 

120 

125 

122 

118 

121 

116 

106 

123 

141 

132 

127 

132 

121 

120 

80 

81 

81 

80 


Area  of 
section. 


Sq.  feet. 
321 
200 
155 
115 
120 
287 
321 
270 
222 
222 
152 
125 
207 
466 
365 
270 
216 
189 
136 
102 
108 
106 
95 


Mean 
velocity. 


Fl.  per  ace. 
2.39 
1.50 
.95 
.38 
.51 
2.14 
2.56 
2.43 
2.08 
2.23 
1.61 
1.43 
2.18 
4.37 
3.33 
2.63 
2.31 
2.01 
1.73 
1.42 
1.47 
1.45 
1.38 


Gaire 
hei^t. 


reet. 
5.49 
4.82 
4.51 
4.17 
4.22 
5.31 
5.48 
5.39 
5.12 
5.20 
4.78 
4.57 
5.20 
6.34 
5.90 
5.44 
5.05 
4.91 
4.57 
4.35 
4.38 
4.34 
4.24 


Sfr.O. 


f.. 


'»*. 


w 


1^44 
l?i 
4-V. 

—  •  t 

i  .  A 

_•» 
144 

IM 

1.':. 
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Mean  daily  gage  height^  in  feet,  of  Animas  River  near  Farmington^  N.  Mex.jfor  1904. 


Day. 

June. 

July. 

Aug. 

Sept. 

5.76 
5.84 
5.65 
5.46 
5.35 
5.23 
5.12 
5.04 
4.98 
4.90 
4.84 
4.74 
4.64 
4.69 
4.76 
4.62 
4.60 
4.58 
4.66 
4.52 
4.62 
4.60 
4.68 
4.88 
5.14 
5.12 
5.22 
b.21 
5.21 
5.41 

Oct. 

Nov. 

Dec. 

1 

4.92 
4.82 
4.74 
4.72 
4.70 
4.64 
4.62 
4.50 
4.48 
4.48 
4.49 
4.32 
4.18 
4.06 
3.99 
3.95 
3.90 
4.14 
3.97 
3.88 
3.88 
3.79 
3.79 
3.88 
4.36 
4.23 
4.18 
4.18 
4.32 
4.86 
5.12 

5.20 
5.16 
5.26 
5.34 
5.34 
5.16 
5.46 
5.23 
5.52 
5.34 
5.36 
5.60 
5.50 
5.54 
5.56 
5.51 
5.35 
5.65 
5.62 
5.44 
5.28 
5.13 
5.28 
5.25 
5.50 
5.32 
5.40 
5.46 
5.41 
5.50 

5.88 

1 

6.30 
6.08 
5.92 
5.82 
5.69 
5.72 
7.58 
7.44 
6.96 
6.48 
6.28 
6.14 
6.15 
6.00 
5.88 
5.85 
5.78 
5.66 
5.55 
5.46 
5.42 
5.40 
5.36 
5.32 
5.27 
6.22 
5.16 
5.12 
5.08 
5.08 
5.02 

4.98 
4.94 
4.90 
4.86 
4.83 
4.80 
4.74 
4.73 
4.69 
4.68 
4.66 
4.59 
4.52 
4.56 
4.55 
4.54 
4.50 
4.50 
4.48 
4.44 
4.44 
4.40 
4.86 
4.36 
4.36 
4.34 
4.35 
4.34 
4.84 
4.34 

4.32 

2 

4.32 

3 

4.36 

4 

4.46 

5 

4.38 

c 

4.32 

7 

4.29 

8 

4.26 

9 ; 

4.29 

10 

4.31 

11 

4.28 

4.32 

]8 

4.86 

4.81 

15 

1.31 

4.36 

17 

4.34 

4.34 

19 

4.31 

5.46 
5.60 
5.60 
5.51 
5.40 
6.35 
5.22 
5.10 
5.05 
5.01 
4.96 

4.33 

21 

4.34 

4.36 

23 

4.28 

4.25 

2.> 

4.21 

4.28 

27 

4.36 

4.24 

29 

4.24 

4.56 

31 

4.47 
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Rating  table  for  Animas  River  near  Fannington,  N.  Mex^^from  June  fO  to  OctiAter  lu,  i%. 


Gage 


Gage 


hel^t.      '>'»<=''«"f«-  '!   helSS 


Fed. 
3.80 
3.85 
3.90 
3.  95 
4.00 
4.05 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 


Second-feet. 

4 

5 

7 

.11 

17 

25 

35 

46 

58 

70 

82 

94 


Feet. 
4.40 
4.45 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 


Discharge. 


Second-feet. 
107 
122 
137 
173 
211 
253 
300 
353 
415 
488 
573 
670 


G 
heig 


i^t.   1  l>*acharge. 


hel^'t.  I  ^^^^ 


Feet. 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 


Second-feet. 
775 
885 
1,000 
1,125 
1,250 
1,390 
1,545 
1,710 
1,880 
2,050 
2,230 


F^et. 

6.60 

6.70 

6.80 

6.90 

7.00 

7.10 

7.20 

7.30 

7.40 

7.50 

7.60 


2,410 

2, 7711 
2.95() 
3, 13ii 
3,310 
3,4<ii 
3,t)7{' 
3,  .S.10 
\M 
4,2Ki 


The  above  table  is  base<i  upon  discharge  meajsiirements  made 
1904.    It  is  fairly  well  defined  between  gage  heights  4.20  feet  and 
has  been  extended  beyond  these  limits.    Above  gage  height  6.40 
is  a  tangent,  the  difference  l)eing  180  per  tenth.  • 


prior  to  October  v 
6.00  feet.  TbetaHV 
feet  the  rating  curvf 


Raihig  table  for  Animas  River  near  Farmingtony  N.  Mex.,from  Octolter  W  to  Jfefm'^ 

SI,  1904. 


Gage 
height. 

Discharge. 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Fed. 

Discharge. 
Second-feet,  i 

Gage 
height. 

IHsdMre* 

Fret. 

Stcfmi-J-'- 

4.20 

125 

4.50 

208 

4.80 

337 

5.10 

.il" 

4.25 

137 

:     4. 55 

225 

4.85 

363 

5.20 

•>iii 

4.30 

150 

1     4.60 

243 

4.90 

390     1 

5.30 

6.VI 

4.35 

163 

,     4.65 

263 

4.95 

420 

5.40 

TX^ 

4.40 

1 

177 

4.70 

287 

j     5.00 

450 

5.50 

^^ 

,     4.45 

1 

192 

4.75 

311 

1 

1 

The  a}>ove  table  is  based  upon  7  discharge  measurements  made  after  Octokr 
1904.     It  is  well  defined.  ' 
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'Estimated  monilily  dMuirge  of  Animas  River  near  Farmington,  N.  Mex.^for  1904- 


June  20-30. 

July 

August 

September . 

October 

November  , 
December. 


Month. 


The  period 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

885 

332 

430 

4 

1,225 

437 

1,175 

144 

4,174 

462 

438 

160 

229 

127 

Mean. 


588 
112 
687 
414 
1,301 
245 
158 


Total  in 
acre-feet. 


12,830 
6,888 
42, 240 
24,640 
80,000 
14,580 
9,715 

190,900 


LA   PLATA   RIVER  AT   HESPERUS,  COLO. 

This  station  was  established  June  14,  1904,  b}-  M.  G.  Hinderlider, 
for  the  purpose  of  determining  the  water  supply  in  La  Plata  River 
available  for  the  La  Plata  project  in  New  Mexico.  It  is  located  at  the 
highway  bridge  on  the  west  side  of  Hesperus,  Colo.  The  gage  consists 
of  a  1  by  4  inch  dressed-pine  board  4  feet  long,  graduated  to  feet 
and  tenths.  The  gage  reads  from  zero  to  3.9  feet,  the  zero  resting  on 
the  bed  of  the  river.  The  gage  is  spiked  to  the  upstream  end  of  the 
south  face  of  the  north  abutment  and  is  read  twice  each  day  by  Hans 
Aspaas.  Discharge  measurements  are  made  by  wading  at  suitable 
points  along  the  stream,  as  the  conditions  for  careful  gagings  at  the 
bridge  are  unfavorable.  The  initial  point  for  soundings  is  a  nail  driven 
into  the  downstream  side  of  the  wagon  bridge  over  the  south  face  of 
the  north  abutment.  The  channel  is  straight  for  about  60  feet  above 
and  below  the  station,  and  the  current  is  swift.  Both  banks  are  low, 
covered  with  brush  and  scattering  trees,  and  are  not  subject  to  over- 
flow. The  bed  of  the  stream  is  composed  of  large  and  small  cobble- 
stones and  is  permanent.  There  is  a  small  island  above  the  bridge  and 
dead  water  at  low  stage  and  tortuous  channel  below  the  bridge,  which 
would  affect  the  accuracy  of  meter  measurements  at  the  bridge.  The 
fall  in  La  Platii  River,  according  to  levels  run  by  the  La  Plata  Ditch 
Company  for  about  10  miles,  is  185  feet  pei*  mile.  The  bench  mark  is 
a  nail,  about  8  inches  above  the  ground,  on  the  right  bank  of  the 
river,  driven  horizontally  into  the  west  face  of  a  12-inch  cottonwood 
tree  and  about  75  feet  northeast  of  the  gage  rod.  Its  elevation  is 
9.15  feet  above  the  zero  of  the  gage.  This  station  was  abandoned 
August  12,  1904. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measniremails  of  La  Plata  River  at  Ifespertts,  Colo.y  in  1904. 


Date. 


June  14. 


Hydrographer. 


Width. 


Area  of 
section. 


Mean 
velocity. 


M.  C.  Hinderlider 


July  12 G.  B.  Monk.. 

August 20 ;  R.  I.  Meeker 


Feet. 
24 

22 

24 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 


Sfi.feet.  Ft.  per  sec. 
20         0.90 

17  .47 

26         1.50  I 


Gaire 
height. 


Feet. 
1.98 

1.90 

2.:«) 


Dij»- 
chanr*' 


Sfe.-/*rt. 

IH 


^fe(l1l  da i Iff  gage  Iieight^  in  feet,  of  Jm  Plata  Hirer  at  Ifesj)enu,  Colo,,f<jr  1904- 


Day. 


June.    July.     Aug. 


Day.       '  June.    July. 


1.88 
1.88 
1.88 
1.90 

i.a^ 

1.88 
1.85 
1.90 
1.82 
1.80 
1.82 


2.38  I  12. 

2.42  '  13. 

2.32  14. 

2.25  15. 

2.20  16. 

2.20  17. 

18. 

19. 

20. 

2.25  21. 
2.20 


1.94 
1.94 
1.96 
1.90 
1.86 
1.85 
1.85 


1.82 
1.82 
1.82 
1.82 
1.82 
1.78 
1.80 
1.80 
1.82 
1.82 


Aug. 

22. 

23. 

24. 

, 25. 

26. 

, 27. 

, 28. 

29. 

I  30. 

I  31. 


Day. 


June.    Julv.     Aug. 


1.92 
1.85 
1.82 
1.88 
1.85 
1.85 
1.85 
1.82 
1.88 


1.82 
1.80 
1.85 
1.88 
1.88 
1.88 
1.92 
1.92 
1.92 
2.32 


MUDDY   RIVER  NEAR  MOAPA,  NEV. 

This  station  was  established  Januaiy  1,  1904,  by  A.  E.  Chandler. 
It  is  located  near  the  erossingf  of  the  San  Pedro,  Los  Angeles  and 
Salt  Ijake  Railroad,  about  (>  miles  downstream  from  Moapa,  Nev.  The 
station  is  above  the  Narrows,  and  will  show  the  amount  of  water  avail- 
able for  stomge  at  the  proposed  reservoir  sites  in  the  Narrows.  A 
vertical  plain  staff  gage,  graduated  to  feet  and  tenths,  is  nailed  to  a 
post  driven  into  the  right  bank.  It  is  read  twice  each  day  by  J.  V. 
Houghton.  Discharge  measurements  are  made  from  a  footbridge  4r»o 
feet  downstream  from  the  gage.  The  initial  point  for  soundings  i.s  a 
nail  driven  into  the  downstream  side  of  the  bridge  at  the  right  bank. 
The  channel  is  sti-aight  for  35  feet  above  and  below  the  station,  and 
the  velocity  is  moderate.  The  immediate  banks  are  low,  but  not  liable 
to  overflow.  High  brush-covered  banks  slope  up  from  the  vertical 
sides  of  the  channel.  The  bed  of  the  stream  is  composed  of  sand  and 
is  shifting.  It  is  covered  with  vegetation,  which  is  kept  grubbed  out 
near  the  station.  The  bench  mark  is  the  top  of  a  2-inch  circular  post 
driven  into  the  ground  in  a  willow  clump  20  feet  from  the  gage  on  the 
right  bank.     Its  elevation  is  9.90  feet  below  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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Discharge  measurements  of  Muddy  River  iiear  Moajm,  Xev.,  in  1904^ 


Date. 


Hydrogmpher. 


I 

I 

May  12 1  A.  K.  Chandler 

June  11 ,  H.  H.  Church  . 

Jiilv  16 do 

A  ngust  1 1 do 

August  13 ' do 

August  19 ' do 

Septeml>er  21 do 

October  15 do 

November  10 do 

December  12 do 


Width. 


Feel. 


11 
11 
11 
11 
12 
12 
11 
11 
11 
12 


Area  of 
Kection. 

Mean 
velocity. 

Ft.  per  »er. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sq./eet. 

Sec.Jeet. 

34 

1.24 

2.10 

42 

25 

1.46 

1.70 

36 

.      20 

1.63 

1.40 

33 

23 

1.72 

1.80 

40 

.    28 

1.75 

2.20 

49 

40 

1.82 

3. 50 

73 

29 

1.55 

1.80 

44 

26 

1.47 

1.70 

38 

28 

1.43 

1.90 

40 

29 

1.70 

2.10 

49 

Mean  daily  gage  lieight^  in  feet j  of  Muddy  River  near  Moapa,  Ner.y  for  1904* 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 
13. 
11. 
15. 
16. 
17. 
IH. 
19. 
•20. 
21. 
22. 
23. 
24. 
2.5. 
2G. 
27. 
28. 
29. 
30. 
31. 


Jan. 
3.20 

Feb. 
2.96 

Mar. 
2.60 

Apr. 

May. 

June. 

July. 
1.60 

Aug. 
1.90 

Sept. 
1.80 

Oct. 
1.80 

Nov. 

Dec. 

2.48 

2.02 

2.02 

1.90 

2.00 

3.20 

2.98 

2.60 

2.48 

2.02 

2.02 

1.60 

1.70 

1.80 

1.80 

1.90 

2.00 

3.20 

2.98 

2.60 

2.48 

2.02 

2. 02 

1.70 

1.85 

1.80 

1.80 

1.90 

2.00 

3.18 

H.OO 

2.60 

2.48 

2.02 

2.02 

1.65 

1.70 

1.80 

1.80 

1.90 

2.00 

8.16 

2.98 

2.60 

2.48 

2.02 

2.02 

l.GO 

1.70 

1.80 

1.70 

1.90 

2.00 

3.15 

2.98 

2.60 

2,48 

2.02 

2.02 

1.65 

1.70 

1.80 

1.60 

1.90 

2.00 

3.15 

2.98 

2.60 

2.48 

2.02 

2.02 

1.60 

1.70 

1.80 

1.60 

1.90 

2.00 

3.15 

2.98 

2.60 

2.48 

2.02 

2.02 

1.60 

1.70 

1.80 

1.60 

1.90 

2.00 

3.10 

2.98 

2.50 

2.48 

2.02 

2.02 

1.55 

1.70 

1.80 

1.60 

1.90 

2.00 

3.10 

2.98 

2.50 

2.48 

2.02 

2.02 

1.50 

2.00 

l.SO 

1.60 

1.90 

2.00 

3.10 

2.98 

2.50 

2.48 

2.02 

2.02 

1.50 

3.50 

1.80 

1.60 

1.90 

2.10 

3.10 

2.98 

2.50 

2.48 

2.02 

1.80 

1.50 

4.00 

2.65 

l.GO 

1.90 

2.10 

8.10 

2.95 

2.50 

2.48 

2.02 

1.80 

1.50 

2.22 

9.50 

1.60 

1.90 

2.10 

3.10 

2.95 

2.50 

2.25 

2.02 

1.80 

1.50 

2.20 

6.50 

1.60 

1.90 

2.10 

3.05 

2.90 

2.50 

2.25 

2.02 

1.80 

1.50 

2.25 

8.00 

1.60 

1.90 

2.10 

3.05 

2.90 

2.50 

2.25 

2.02 

1.80 

1.50 

2.30 

1.80 

1.60 

1.90 

2.10 

3.10 

2.80 

2.48 

2.25 

2.02 

1.80 

1.50 

2.40 

1.80 

1.60 

1.90 

2.10 

3.10 

2.80 

2.48 

2.25 

2.02 

1.80 

1.50 

8.00 

1.80 

1.60 

1.90 

2.10 

3.10 

2.80 

2.A\^ 

2.02 

2.02 

l.M) 

1.60 

4.25 

1.80 

1.60 

1.90 

2.20 

3.10 

2.80 

2.48 

2.02 

2.02 

1.80 

1.60 

5.00 

1.80 

1.60 

1.90 

2.20 

3.08 

2. 08 

2.48 

2.02 

2.02 

1.80 

1.60 

1.80 

1.80 

1.60 

1.90 

2.20 

3.05 

2.(58 

2.48 

2.02 

2.02 

1.80 

1.75 

2.25 

1.80 

1.60 

1.90 

2.20 

3.08 

2.68 

2.48 

2.02 

2.02 

1.80 

1.65 

2.76 

1.80 

1.60 

2.00 

2.20 

3.08 

2.62 

2.48 

2.02 

2.02 

1.80 

1.80 

3.00 

1.80 

1,60 

2.00 

2.20 

3.05 

2.60 

2.48 

2.02 

2.02 

1.80 

1.80 

5.00 

1.80 

1.60 

2.00 

2.20 

3.05 

2.60 

2.48 

2.02 

2.02 

1.80 

1.80 

2.50 

1.80 

1.60 

2.00 

2.20 

3.02 

2.60 

2.48 

2.02 

2.02 

1.80 

1.85 

2.50 

1.80 

1.80 

2.00 

2.20 

3.02 

2.60 

2.48 

2.02 

2.02 

1.80 

1.90 

3.50 

1.80 

1.80 

2.00 

2.20 

3.02 

2.60 

2.48 

2.02 

2.02 

1.80 

1.95 

2.00 

1.80 

1.90 

2.00 

2.20 

3.00 

••••■•• 

2.48 

2.02 

2.02 

1.80 

1.90 

2.00 

1.80 

1.90 

2.00 

2.20 

3.00 

2.48 

2.02 

2.50 

1.80 



1.90 

2.20 
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GILA   RIVER  NEAR  CLIFF,    N.    HEX. 

This  station  was  established  September  9,  1904,  by  W.  A.  Farlsh. 
It  is  located  one-half  mile  below  the  mouth  of  Mangos  River  and  4<^ 
miles  from  Silver  City,  N.  Mex.  The  station  is  best  reached  by  stag^ 
from  Silver  City  to  Gila  Store,  thence  by  private  conveyance  to  the 
station.  If  the  river  is  in  flood,  the  latter  part  of  the  journey  will  have 
to  be  made  horseback.  A  staff  gage  is  fastened  to  a  large  cottonwood 
tree  on  the  east  side  of  the  river.  The  gage  is  read  twice  each  day  by 
Mrs.  Winnie  P.  Clark.  Discharge  measurements  are  made  by  meao^ 
of  a  Hve-eighths-inch  cable  and  car.  The  station  is  equipped  with  a 
tagged  wire,  marked  every  5  feet.  The  initial  point  for  soundings  i> 
the  zero  of  the  tagged  wire.  The  channel  is  straight  for  40(>  fwt 
above  and  300  feet  below  the  station.  The  current  is  swift,  B<»th 
banks  are  about  6  feet  high,  clean,  and  subject  to  overflow^  during 
extreme  high  water.  The  bed  of  the  stream  is  composed  of  sand  and 
gravel,  free  from  vegetation,  and  shifting.  There  is  but  one  channel 
at  high  and  low  stages.  The  channel,  although  straight,  cuts  acro>^ 
the  section  at  a  slight  angle  during  low  water.  During"  freshets  ti\^ 
channel  will  be  at  right  angles  to  the  measuring  section.  The  bencL 
mark  is  a  point  marked  "  U.  S.  G.  S.  B.  M."  with  black  paint  in  a 
blaze  on  a  sycamore  tree  north  84^  east  293  feet  from  the  ga^e.  Its 
elevation  is  8.55  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  G.  Williams,  district  hydrographer. 

Mean  daily  gage  height^  in  feet y  of  Gila  Either  near  Cliffy  N.  Mex.,  for  1904. 


Day. 

Sept. 

Oct. 

• 

2.32 

2 

2.34 

3 

2.97 

4 

2.60 

6 

2.85 

6 

2.70 

7 

(°) 

8 

9 

1.83 
1.79 
1.75 
l.l»5 
2. 15 
2.07 
2.00 
1.90 

10 

11 

1.45 

12 

1.29 

1.30 

14 

1.16 

If) 

1.02 

16 

1.02 

Nov. 


Dec. 


0.87 

1.10 

.90 

1.10 

.90 

1.16 

.92 

1.02 

1.00 

1.27 

1.00 

1.10 

1.10 

1.10 

1.10 

1.22 

1.10 

1.47 

1,02 

l.SO 

1.00 

1.20 

1.00 

1.17 

1.00 

1.10 

.97 

1.10 

1.00 

1.02 

1.07 

1.02 

Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
■29. 
30. 
31. 


Sept. 

1.90 
1.^2 
1.79 
1.78 
3.20 
2.20 
2.35 
2.30 
2.32 
2.  SO 
2.32 
2.19 
2.10 
2.32 


Oct,     I    Nt»v.        D« 


1.00 
1.00 
1.00 
1.02 
1.02 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00  ; 
1.06  i 
1.02  ' 
.91  ! 


1.10 
1.10 
LIO 
1.10 
1.10 
1.06 
1.05 
06 
06 
05 
02 
00 
02 


1.08 


:  'I. 

lu 

i.v 

1  ■« 
1  'I 


a  Gage  destroyed  by  flood  October  6;  temporary  gage  put  In  October  11. 
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GILA    RIVER  AT  SAN   CARLOS,   ARIZ. 


The  general  character  of  the  country  through  which  the  Gila  River 
flows  is  a  high  and  rolling  plateau,  with  the  river  flowing  through  it 
in  a  deep  canyon,  and  with  practically  no  agricultural  lands  within 
itii  area.  The  river  emerges  from  its  upper  canyon  about  10  miles 
before  it  reaches  the  Arizona  line,  and  thence  flows  through  a  valley 
of  considerable  width,  known  as  Duncan  Valley,  until  just  before  it 
receives  the  waters  of  San  Francisco  River. 

Gila  River  is  in  a  canyon  for  about  20  miles  below  the  mouth  of  the 
San  Francisco,  or  to  within  10  miles  of  Solomonsville.  At  this  point 
the  hills  separate,  forming  a  large  valley,  which  has  been  extensively 
settled  and  is  now  one  of  the  finest  irrigated  portions  of  the  Terri- 
tory. This  valley  extends  from  a  point  10  miles  above  Solomonsville 
to  6  miles  below  the  mouth  of  San  (.^arlos  River,  on  the  White  Moun- 
tain Indian  Reservation.  At  this  latter  place  the  mountains  suddenly 
close  in  again  and  the  river  entei^s  another  canj^on.  Seven  miles  below 
the  Indian  agency  at  San  Carlos  the  cati3'on  narrows  to  a  width  of  100 
feet,  and  at  this  point  is  located  the  San  Carlos  dam  site,  which  was 
studied  by  the  United  States  Geological  Surve}'  during  18J>9,  in  con- 
nection with  the  investigation  of  the  water  supply  of  Gila  River. 
The  results  of  this  investigation  are  published  in  Water-Supply  and 
Irrigation  Paper  No.  33,  entitled  "Storage  of  Water  on  Gila  River, 
Arizona,"  by  J.  B.  Lippincott.  Iif  connection  with  this  investigation 
Cyrus  C.  Babb,  on  July  11,  1899,  established  a  station  on  Gila  River 
one-half  mile  south  of  the  Indian  agency  at  San  Carlos  and  below  the 
mouth  of  San  Carlos  Creek,  where  an  inclined  rod  securely  fastened  to 
posts  driven  into  the  bank  was  erected.  The  original  bench  mark 
was  a  20-penny  nail  in  the  base  of  a  mesquite  tree  5  inches  in  diameter, 
85  feet  west  of  the  gage  rod,  at  an  elevation  of  12.67  feet  above  gage 
datum.  It  was  destroyed  by  a  flood  in  the  spring  of  1903.  A  new 
bench  mark  was  established  May  9,  1903,  by  C.  R.  Olberg.  It  con- 
sists of  a  nail  head  in  the  west  side  of  the  post  which  supports  the 
cable  on  the  right  bank  of  the  river.  Its  elevation  is  14:.54feet  a))Ove 
the  zero  of  the  gage.  The  observer  is  R.  H.  Ross,  who  also  makes 
the  discharge  measurements.  Discharge  measurements  are  made 
from  a  cable  and  car  a  short  distiince  above  the  gage  rod.  The  chan- 
nel is  straight  for  some  distance  above  and  })elow  the  station,  and  the 
water  is  comparatively  swift.  The  right  bank  is  high,  but  the  left 
is  low  and  liable  to  overflow.  The  bed  of  the  stream  is  sandy  and 
shifting. 

The  observations  at  this  station  during  190i  have  been  made  under 
the  direction  of  C.  G.  Williams,  district  hydrogi-apher. 
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Discharge  measurements  of  OUa  River  at  San  Carlos,  Ariz,,  in  1904. 


Date. 


January  10  . 
January  17  . 
January  24  . 
January  30  . 
February  7  . 
Februarv  14 
February  21 
February  28 

Marcli  2 

March  2 

March  10 . . . 
March  19.  . 
March  28  . . . 

April  4 

April  11  .... 
April  21.... 
April  29.... 

May  7 

May  12 

May  13 

May  20 

July  21 

July  22 

July  23 

July  25 

July  20 

July  27 

July  28 

July  29 

July  30 

July  30 


Hydrographer. 


R.  H.  Ross 

do  .... 

do  .... 

do.... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do.... 

do  .... 

do.... 

do  .... 

do  .... 

do  .... 

do 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 


July  31 do 

August  1 , do 

August  2 do 

August  3 do 

August  4 1 do 

Augusts do 

Augusts do 

August  6 do 

August  6 1 do 


Area  of 
section. 


Mean 
velocity. 


Ga^e 
height. 


I 
Dis-  Ditrh 

charige.    ditrharr*^ 


Hq./eet. 

Fl.  per  sec. 

Feet. 

tiCCJittt:. 

34 

1.03 

1.35 

36 

31 

1.11 

1.35 

34 

20 

1.46 

1.35  ' 

29 

20 

1.48 

1.35 

30        ., 

40 

1.19 

1.4 

48 

30 

.90 

1.4 

28 

32 

.96 

1.4 

31 

20 

1.00 

1.3 

20 

11 

1.17 

1.3 

13 

10 

1.01 

1.3 

10 

4.V 

10 

.90 

1.25 

9.4 

r 

4.? 

11 

1.06 

1.25 

12 

1 

h\ 

10 

.91 

1.25 

9.5 

1 

4: 

11 

.88 

1.2 

9.6 

3^ 

7.6 

.96 

1.15 

7.4  , 

3.  J 

4.4 

.56 

i.a5 

2.5 

7.'' 

4.4 

.52 

1.05 

2.3 

H  '•* 

2.8 

.68 

.0 

1.9 

r. ) 

32 

1.34 

1.3 

43 

.1 

61 

1.44 

1.5 

88 

.1 

0.0 

.00 

.0 

0.0 

67 

2.43 

1.7 

163 

102 

34.40 

2.1 

351 

117 

3.86 

2.2 

452          :.. 

58 

2.21 

1.75 

129 

137 

1.79 

1.95 

246 

182 

3.17 

2.7 

578 

166 

2.65 

2.4 

441        .. 

93 

1.48 

1.8 

138 

255 

7.05 

3.5 

1,801 

246 

6.03 

3.2 

1,487 

180 

3.21 

2.5 

578 

131 

3.17 

2.1 

415 

176 

2.91 

2.6 

511       '.. 

203 

4.32 

2.95 

880        .. 

153 

3.10 

2.45 

475 

183 

2.98 

2.65 

548       .. 

331 

7.57 

4.1 

2,511 

235 

5.80 

3.1 

1,365 

331 

7.54 

4.15 

2,500       .. 

HINDBRLIDBR 

AND  CHANDLER 


iNDLEB.^"*'''' ]    COLOKADO    RIVER    DRAINAGE   BAfllN. 
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DMiorge  vieasiiremenls  of  Gila  River  at  San  Carlos,  Ariz,,  w  1904 — Continued. 


Date. 


August? 

Augusts 

AugustO 

August  10.... 

August  11 

August  13 

August  14 

August  16 

August  17 

August  18 

August  19 

August  20 

August  21 

August  25 

August  25 

August  26..-. 

August  28 

August  29 

September  4 . 
September  5 . 
September  6 . 
September  8 . 
September  11 
September  12 
September  14 
September  16 
September  18 
September  23 
September  28 

October  6 

Octobers 

October  9 

October  10. .. 


Hydrofi^rapher. 


R.  H.  Ross 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do.... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  ... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 


October  12 

October  14 | do 

October  16 ; do 

October  18 | do 

October  20 i do 

October  22 ^ do 

October  2' i do 


Area  of 
section. 


Sq.feet. 
287 
241 
140 
127 
182 
146 
115 
341 
300 
185 
242 
318 
355 
231 
179 
168 
222 
177 
167 
230 
194 
129 
46 
129 
90 
68 
62 
106 
26 
45 
447 
753 
910 
198 
150 
127 
179 
174 
162 
103 


Mean 
velocity. 


6.45  I 

5.13  I 
2.58  [ 
2.27  I 
4.75  I 
3.05  I 
2.96  I 
9.90  , 
6.80  ' 
4.03 
2.72 
5.29 
6.61 
3.80 
3.74 
2.55 
4.92 
3.45 
3.82 
5.07 
3.80 
2.14 
1.53 
3.74 
2.31 
2.42 
1.72 
2.46 
1.22 
1.89 
8.97 
6.78 
6.64 

5. 14  , 
3.37  ] 
2.90  [ 
2.70  j 
2.39  ' 
1.98 
1.77  ! 


Gage 
height. 


Feet. 
3.2 
2.8 
2.1 
2.0 
2.7 
2.5 
2.2 
4.2 
3.4 
2.75 
2.3 
3.1 
3.5 
3.0 
2.4 
2.3 
2.9. 
2.4 
2.3 
2.9 
2.6 
2.2 
1.65 
2.5 
2.1 
2.0 
1.85 

2.r 

1.5 
1.7 
5.5 
6.5 
7.1 
2.8 
2.4 
2.2 
2.0 
1.9 
1.8 
1.6 


Dis- 
charge. 


Ditch 
discharge. 


Sec.  feet. 

1,851 

1,238 

361 

287 

868 

444 

341 

3,375 

2,039 

746 

658 

1,681 

2,345 

877 

671 

428 

1,092  j 

611  I 

639  [ 

1,168  I 

739  ! 

277  I 

71  I 

483  ! 

209  I 

166  ' 

I 

107  I 

261  I 

32  I 

85  ' 

4,007  i 

5,113  ' 

6,043 

1,018 

507 

369 

485 

417 

322 

182  I 
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Discharge  mea^irements  of  Gila  River  at  San  Carlos,  Ariz.y  in  1904 — Continued. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Ft.persee. 
1.79 
1.80 
1.90 
1.38 
1.42 
1.01 
2.67 

Oace 
hei^t. 

Dis- 
charge. 

See./eeL 
158 

Ditch 
disrhariKe. 

October  30 

R.  H.  Ross 

Sq./eet. 

88 

.      81 

.     62 

55 

46 

46 

202 

FM. 
1.55 
1.55 
1.45 
1.35 
1.3 
1.3 
2.5 

November  6 

do 

147    

November  14  . . 

.....do  

118    

November  21  . . 

do 

77    

November  28  . . 

do 

66 
47 

5.7 

December  4 

do 

7.9 

December  6 

do 

541  i           S.7 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
■25. 
26. 
27. 
28. 
29. 
30. 
31. 


Mean  daily  gage  lieight,  in  feet,  of  Gila  River  at  San  Carlos  Ariz.,  for  1904- 


Day. 


•  i 


Jan. 

1.35 
1.35 
1.35 
1.36  , 
1.35  I 
1.35 
1.35 
1.35  I 

1.35 ; 

1.35 
1.35 
1.35 
1.85 
1.35^ 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
l.a5 
1.35 
1.35 
1.35 
1.35 


Feb.     Mar. 


1.35 
1.35 
1.35 
1.35 
1.35 
1.38 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.30 
1.30 


1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.28 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.2.1 
1.25 
1.25 
1.25 


Apr. 

May. 

Jn 

1.26 

1.05 

( 

1.25 

1.05 

/ 

1.20 

1.05 

( 

1.20 

1.05 

( 

1.20 

1.05 

( 

1.20 

1.02 

/ 

1.20 

(o) 

/ 

1.20 

(«) 

/ 

1.15 

(") 

1 

1.15 

(«)     '     ( 

1.15 

(«)          ( 

1.10 

1.50,     ( 

1.10 

1.60 

( 

1.05 

1.20  1     ( 

1.05 

1.10^     ( 

1.05 

1.00,     ( 

1.05 

(«) 

( 

1.06 

{«) 

( 

1.05 

(«)         ( 

1.05 

(«»)         ( 

1.05 

(«»)         ( 

1.05 

(«»)         { 

1.05 

(«»)         ( 

1.05 

i^)     ,     ( 

1.05 

C) 

/ 

1.05 

(«») 

1.05 

C') 

1.0) 

C) 

1.05 

C') 

1.05 

C) 
(«•) 

[«») 
if*) 
;«») 

[«') 
[*) 
(ft) 
[f>) 
[«») 
[") 
[ft) 
[f>) 
[b) 
[«») 
[ft) 
[ft) 
[ft) 
[ft) 
[ft) 
[ft) 
[ft) 
[ft) 
(ft) 
[ft) 
(ft) 
(ft) 
[ft) 
[ft) 
[ft) 


(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 

1.50 
1.95 
2.20 
2.10 
1.95 
1.80 

2.  as 

2.30 
1.70 
8.30 
2.60 


1.90 
2.60 
3.02 
2.25 
3.28 
3.60 
3.50 
2.60 
2.05 
2.60 
2.65 
2.58 
2.35 
2.20 
1.95 
8.36 
3.25 
2.68 
2.15 
2.80 
3.60 
2.90 
4.10 
2.95 
2.35 
2.15 
2.10 
2.50 
2.50 
2.30 
2.15 


2.18 

1.90 

1.96 

2.86 

2.88 

2.50 

2.15 

1.86 

1.70  ' 

1.70 

1.65 

2.08 

2.40 

2.06 

1.90 

2.10 

2.00 

1.82 

1.75 

1.62 

1.60 

1.66 

2.06 

1.76 

1.70 

1.60 

1.50 

1.50 

1.60 

1.45 


1.45 
1.45 
1.45 
1.46 
1.46 
1.65 
3.16 
5.60 
6.60 
7.06 
3.86 
2.75 
2.56 
2.38 
2.28 
2.20 
2.26 
2.00 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.60 
1.60 
1.60 
1.60 
1.66 
1.55 


1.65 

1.65 

1.60 

1.60 

1.58 

1.66 

1.66 

1.65 

1.50 

1.50 

1-.50 

1.48 

1.46 

1.45 

1.42 

1.40 

1.40 

1.40 

1.40 

1.35 

1.35 

1.36 

1.32 

1.35 

1.30 

1.30 

1.30 

1.30 

1.30 

1.25 


1.25 
l.K 
1.23 
1.30 
1.30 
2.45 
2.35 
2L10 
2.10 
2.20 
2.20 
-2.20 
2.10 
1.90 
1.90 
1.S5 
I.« 
l.fv 

l.H- 
1.73 
1.7? 
ITU 
1.70 

l.«J 

i.m 

l.SO 
l.AI 
l.OTi 

1-.V. 


u  No  water  at  gage. 


b  Kiver  dry  May  20  to  July  20. 


IIINDKRLIDBR,   RWBNDSEN, 
AND   CHANDLBR. 
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Mean  (Uiily  dMutrgff  in  second-feH^  of  (iiUi  Rirer  at  AS<tn  Carlw,  Ariz. ^  for  1904. 


1. 

2. 
3. 
4. 

5. 
6. 

i  . 

9. 
10. 
11. 
12. 
l.i. 
14. 


15. 
16. 
17. 
18. 
19. 
•20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

27 
-28 
29 
30 
31 
32 
33 
34 
35 
36 
36 
35 
35 
35 
35 
34 
34 
33 
32 
32 
31 
31 
30 
29 
29 
29 
29 
SO 
80 
M) 

m 


Feb.  Mar.  i  Apr.  {  May.  '  June. 


31 
31 
81 
32 
32 
40 
48 
46 
42 
89 
87 
34 
81 
28 
29 
29 
29 
SO 
30 
31 
81 
32 
33 
35 
36 
37 
27 
'20 
17 


July.  Aug.  Sept.  ,  Oct. 


15 
12 
12 
12 
12 
12 
12 
9 
9 
9 
9 
9 
10 
10 
11 
11 
12 
12 
12 
12 
12 
11 
11 
11 
11 
10 
10 
10 
10 
11 
11 


12 

12 

9 

10 

10 

10 

10 

10 

7 

7 

7 

6 

5 

4 

4 

4 

8 

3 

3 

3 

2 


2 

2 ; 

2  j 
2  I 
2' 


2  , 

2 
•» 

2 

•^; 

2 
2 
2 
2 
1 

1 ; 

881 
115 
26 
12 

3, 
2 

•2: 
1  I 

(a)  ; 

(") 
(«) 
(«) 
(«) 
(«) 
(°) 
(«) 
(«) 
(«) 
(") 
(«) 


(°) 
(«) 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
{") 
(") 
(") 
(°) 
(«) 
(") 
(«) 
(") 
(«) 
(«) 


(«) 
e*) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(«) 
(") 
(«) 
(«) 
(") 
(") 
(") 

65 
230 
452 
SCO 
260 
150 
235 
350 

90 

1,*S0 

670 


250  ' 

511  1 

940  I 

390 

1,400 

1,900 

2.300 

960 

320 

960 

810 

630 

840 

341 

I   240 

2.040 

1.810 

680 

490 

1,*230 

j  2,345 

I  1.000 

I  3.200 

1.100 

490 

I   300 

I   300 

I   G60 

I   730 

,   530 

390 


440 

220 

270 

1,300 

1.168 

640 

820 

120 

75 

80 

71 

215 

400 

185 

130 

210 

165 

95 

85 

60 

60 

50 

230 

100 

85 

55 

32 

32 

32 

'20 


20 

20 

20 

20 

20 

70 
1,040 
4.130 
5,330 
5,870 
1,540 
970 
710 
507  1 
4-20  p 
369  > 
545  , 
485 
410  I 
417  I 
400  I 
322 
320  ' 
320  i 
245  ' 
185  I 
182  ' 
180  I 
180 
158 
155  , 


210 

210 

180 

175 

165 

147 

150 

150 

130 

ISO 

135 

120 

115 

118 

106 

93 

94 

95 

96 

77 

77 

80 

70 

80 

60 

62 

64 

66 

62 

42 


Dec. 


38 
35 
31 
47 
45 
500 
400 
500 
560 
660 
660 
660 
575 
400 
400 
365 
330 
330 
380 
290 
290 
260 
260 
225 
210 
195 
195 
195 
195 
165 
165 


a  River  dry. 
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Eidimaied  moidJdy  discharffe  of  Oila  Hirer  at  San  Otrlos,  Ariz. ^  for  1904- 

[Drainage  areii  13,460  fu^uare  mllet).] 

I 


Month. 


January  . . 
February . 

March 

A|)ril 

May 

June 

July 

August 

September 
Octol>er  .. 
November 
December  , 


Tlie  year 


Disehaixe  in  second-feet. 


Maximum. 


36 

48 

15 

12 

115 

0 

1,580 

3,200 

1,300 

5,870 

210 

660 


5,  870 


Minimum.  '    Mean. 


27 

17 
9 

0 

0 

0 

240 

20 

20 

42 

31 


31.7 
32.6 
11.0 
5.3 
8.7 
0 
143 
952 
232 
825 
112 
306 


0       222 


Rini-<»ff. 


Total  in 

aere-feet.       Serond-leei 
•  per  square 
mile. 


1,949 

1,875 

676 

315 

5;« 

0 
8,793 
58,540 
13,800 
50,730 
6,664 
18,820 


162,700 


0.0024 
.0024 
.O0Cfe<l> 
.00a39 
.00065 

0.000 
.011 
.071 
.017 
.061 
.0083 
.023 

.0165 


0.  U  > 

.<■•••' 

.Oiir- 
0.  orn 
.  01 :5 

.UlM 

.  070 


Note. — The  above  cHtimatess  have  been   prepared  by  interpohition  Ijased  upon   the  diTirha-.: 
mcasurements  and  gage  heights  owing  to  the  shifting  character  of  the  bed. 


GILA   RIVER  NEAR  GILA   CITY,  ARIZ. 

On  October  15, 1903,  a  station  was  established  near  Gila  City,  Ariz., 
by  W.  D.  Smith.  The  station  is  located  one-fourth  mile  north  of  Gil:: 
City,  and  14  miles  east  of  Yuma,  Ariz.  The  gage  is  a  4  1)3'  4  inch  ver- 
tical post  buried  6  feet  in  the  ground  on  the  left  bank  of  the  river.  It 
is  read  twice  each  day  by  O.  F.  Thornton.  Discharge  measurement^ 
are  made  by  means  of  a  boat  and  cable.  The  initial  point  for  soum: 
ings  is  an  iron  stiike  driven  to  the  surface  of  the  ground  on  the  left 
bank  7.7  feet  from  the  gage.  The  channel  is  stiuight  for  100  fett 
abov  e  and  900  feet  below  the  station.  Velocity  is  swift.  The  rijrbt 
bank  is  low  and  not  subject  to  overflow.  The  left  bank  is  alx>ve  hijrh 
water.  The  bed  of  the  stream  is  composed  of  silt  and  sand  and  i^ 
subject  to  continual  change.  The  bench  mark  is  a  standard  I'nitei 
States  (ieological  Survey  bronze  cap,  located  at  the  Southern  Pacitii 
railway  depot,  at  Gila  City,  and  has  an  elevation  of  189.60  feet  above 
sea  level.     Its  elevation  al)ove  the  zero  of  the  gage  is  31.98  feet. 

The  observations  at  this  station  during  1904  have  been  made  under  the 
direction  of  S.  G.  Bennett  and  W.  B.  Clapp,  district  hydrogTapbor>. 
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Discharge  measurements  of  Gila  River  near  Gila  City,  Ariz.,  in  1904- 


August  1 

August  15 

September  8  . . .  |  S.  M.  Smith 

September  16  . .  | do 

^September  27  . 
October  13 
October  14 


Oage 
height. 

Discharge. 

Feel. 

Second-feet. 

5.90 

1,433 

5.15 

718 

5.70 

900 

4.80 

543 

3.10 

164 

7.35 

2,379 

7.65 

2,595 

Mean  daily  gage  height,  in  feel,  of  Gila  River  near  Gila  City,  Ariz.,  for  1904. 


Day. 

Jan. 

Feb. 

1 

Mar. 

Apr. 

May. 

! 
June.    July. 

1 

1 

Aug. 

1 
6.10  , 

6.55 

6.90 

7.00 

7.50 

8.35 

5.55 

5.50 

7.50 

7.75 

6.80 

7.20 

7.55 

6.35 

5. 15 

Sept. 

7.50 

(«) 

5.70 
5.20 
4.90 
4.70 
4.50 
4.25 
3.95 
5.70 
4.70 
4.70 
4.20 
4.00 
4.00 
3.70 
3.50 
3.45 
3.25 
3.15 
2.90 
3.05 
2.95 
2.85 
2.85 

Oct. 

2.80 
2:75 
2.65 
2.65 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
6.60 
7.20 
7.70 
7.a5 
6.70 
4.90 
4.55 
4.45 
4.90 
4.95 
4.85 
4.70 
4.66 
4.50 
4.40 
4.25 
4.20 
'   4.10 
4.00 

'   3.90 

1 

1 
Nov.  1 

1 

3.90  ! 
3.80  ! 
3.80 
8.70  1 
3.70  1 
3.60  1 
3.60  1 
3.60  1 
3.50 
3.50 
3.50 
3.45 
3.45 
3.45 
3.40 
3.40 
3.30 
1    3.20 
3.10 
'    3.00 
'    2.90 
'    2.90 
2.90 
2.90 
2.90 
!    2.90 

Dec. 

1 

2 

3 

4 

5 

6 

1  ' 

f • .......■...•• 

1 

1 

8 

9 

1 

10 

.....••I. ••••.* 

11 

1 

1 

12 

.......|. ...... 

I 

13 

15   

1 
16 

4.00 
4.95 
5.65 
6.40 
7.30 
7.70 
8.05 
8.15 
7.90 
7.95 
8.05 
8.20 
8.45 
9.20 
9.65 

17 1 

18 ' 

"■" |. - 

19 , 

1 

...«.•• 

20 1 - 

1 

21 

1 

22 

.......  ....... 

» 

•w 

24 1 

1 

1 

26 

1 

^._     __i_  

26 

1            1 

27 

1            1 

28 1 

1            1 

1              1 

29 1 

1            1 

30 

i 

6.00 

31 

1 
6. 50       8. 10 

1 

1 

nGage  washed  out;  replaced  Sept.  8. 

Note.— River  dry  from  January  1  to  July  29,  inclusive,  and  from  November  27  to  December  31, 
inclusive. 
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[so.  133. 


Ealimmied  monthly  discharge  of  Gila  River  near  Gila  CUi/f  Ariz.^  for  1904- 


Month. 


Discharge  in  second-feet 


Maximum.     Minimam. 


Mean. 


Total  k 
acre-feti 


January . . . 
February  . 

March 

April 

May 

June 

July 

August 

September 
October , . . 


November. 
December . 


The  period 


1,660 
4,560 
2,490 
2,670 
260 
0 


4,560 


0 

940 

50 

10 

0 

0  i 


0.0  ' 

It 

0.0 

1 

0.0 

r 

0.0 

I 

0.0 

\ 

0.0 

94.2 

5,  T'-. 

J 

2,270 

i:»,^**' 

700 

41,  :\i 

534 

32,  ^»' 

109 

i           6, 4v 

0.0 

< 

0 


312 


226,4,1 


SAN   FRANCISCO   RIVER   AT  ALMA,  N.  MEX. 

This  station  was  established  October  18,  1904,  by  W.  A.  Farish.  It 
is  located  about  one-half  mile  southwest  of  Alma,  N.  Mex.,  awl 
85  miles  northwest  of  Silver  Citv,  N.  Mex.  It  is  best  reached  >>v 
stage  from  Silver  City,  which  makes  trips  daily  except  Sundays.  A 
staff  gage  is  fastened  to  the  east  or  left  bank  of  the  stream.  The  >tA 
tion  is  equipped  with  a  one-half  inch  cable  and  tagged  wire,  with  X^z- 
5  feet  apart.  The  initial  point  for  soundings  is  the  zero  of  the  taojf-.. 
wire.  The  channel  is  straight  for  about  500  feet  above  and  below  th* 
station.  The  current  is  swift.  Both  banks  are  about  4  feet  high. 
clean,  and  subject  to  overflow  during  extreme  high  water.  The  U< 
of  the  stream  is  composed  of  gravel,  free  from  vegetation,  firm,  an . 
regular.  The  bench  mark  is  a  20-penny  nail  driven  into  a  cottonw^n-. 
tree,  marked  ''U.  S.  G.  S.  B.  M."  in  a  blaze  north  73^  east  118.5  l^' 
from  the  gage.     Its  elevation  is  9.06  feet  above  the  zero  of  the  gair. 

The  observations  at  this  station  during  1904  have  been  made  uwJf 
the  direction  of  W.  A.  Farish,  district  h^'drographer. 

Discharge  mensnremenh  on  Sftn  Francisco  River  at  Alma,  X.  ^fer.,  in  1904. 


Date. 


August  19 

August  19 

A  ugust  21 

September  1 do 

October  9 do 


Hydrographer. 


W.  A.  Farish 

....do 

....do 


helf^ht. 

Feel. 

1.85 

2.40 

3.00 

4.00 

2.a5 

J>i«H-nar; 


Note— These  measuremenUs  were  all  made  by  floats. 
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Mean  daily  gage  heigfUy  in  feet,  of  Sun  Francisco  River ,  at  Alma,  N.  Mex.^for  1904* 


Day 

1 
Aug.  1  Sept. 

Oct. 

5.0 

1.8 

1.45 

1.5 

4.15 

2.2 

1.42 

1.42 

1.4 

1.45 

1.4 

1.4 

1.4 

Nov. 

Dec. 

1 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.77 

1.45 
1.45 
1.45 
1.45 
1.45 

1.4 

1.4' 

2.4 

1.9 
1.85' 
1.45 
1.5 
1.7  , 
1.45 
1.4 

w 

1.4 
1.4 
1.35 
1.85 

17 

1.4 
1.4 

1.35 

2 

1.62 
1.47 

18 

2.10 
2.10 
1.62 
2.02 
2.02 
3.07 
3.30 
1.97 
1.85 
1.97 
1.95 
1.80 
1.57 
1.52 

1.35 

3 

19 

I  "" 

1  1.4 

1  i'^ 

1.35 

4 

1.62 
2.57 

20 

1.4 

h 

* 

21 

1.4 

6 

22 

1.4 

t   ................. 

" 

23 

......|1.4   1.37 

'  1.4  '  1.37 

'  1  4  1  1  4 
,  1.4   1-4 

1.36 

8 

24 :... 

1.36 

9 

1 

25 

1.37 

26 

1.4 

11 

27 

1 
1  1.4 

i  1.4 

1-45 

1.4 
1.4 
1.4 
1.4 

1.4 

12 

28 

1.4 

13 

29 

1.4 

14 

30 

*"'**' 

1.45 
1.45 

1.4 

81 

1.4 

16 

ft  September  6  to  October  3,  ioclusive,  the  gage  height  was  approximately  1.1.    A  bar  formed  mak- 
ing the  gage  useless. 

Mean  daily  discharge,  in  second-feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,  for  1904. 


1 

Day.      Aug. 

Sept. 

470 
60 
60 
68 

850 
48 

Oct. 

10 
10 
10 
2.000 
100 
M 

Nov. 

55 
55 
55 
55 
55 
45 
45 
45 
45 

Dec. 

1 

Day. 

Aug. 

Sept. 

_ 

10 

10 

Oct. 

47 
47 

47 
47 

47 

47 

47 

47 

47 

47 

47 

47 

55 

55 

bh 

1 
Nov. '  Dec. 

1 

1 
17 

45  ' 

2 1 

18 

19 

20 

21 

150 

45'   . 

3 

150  '   10 

1 
4 

70 

10 



., ! 

135  1   10 
135    10 
690  1   10 
195  1   10 
128  1   10 
110  1   10 
128  '   10 
128  1   10 
100   in 

6 

...... 





'  22 

7.................  ...... 

10    60 
10   270 
10  '  170 
10   230 
10   230 
10   225 
10  '   50 
10    47 
10  1   47 

23 

24 

8 

9 , 

'  25 

.     ..  . 

1 

10 '. 

45  1 

1 
20 

1 

11 ' 

45  

In 



1 

12 j 

45 
45 
45 
45 

...... 

1  28 

1 

13 

'29 

> 

1 

14 

70 
60 

10 

1 

15 

1  "^ 

1  31 

1 

16 

10 

47 

45  ! 

1 

1 

I    - 

1 
t 

NoTB. — The  above  i.s  ba»ed  on  the  flout  measurements  and  is  approximate  only. 
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[xo.  liT 


EMimated  monthly  discharge  of  San  Francisco  River  at  Alma,  N.  Mex^^for  1904. 


Month. 


Auj?U8t  18-31  . 

iSeptember 

October 

November  1-18 


Discharge  in  second- feet. 

Maximum. 

Minimum. 

r 

Mean. 

690 

60 

161 

470 

10 

43.2 

2,000 

10 

138 

55 

45 

47.8 

Total  :n 
acre-f«-t. 


4,47n 
2, 571 
8, 4So 
1,7\W 


SAN    PEDRO   RIVER  AT  CHARLESTON,  ARIZ. 

This  station  was  established  January  22,  1904,  by  H.  R.  Evans.  It 
is  located  about  one-half  mile  west  of  Charleston  station  on  the  El 
Paso  and  Southwestern  Railroad,  and  6  miles  south  of  Fairbank,  Ariz. 
The  original  gage  was  read  until  March  28.  From  March  29  to  July 
30  readings  were  from  a  second  gage  established  March  24,  200  feet 
upstream  from  the  first  gage.  The  second  gage  is  composed  of  two 
sections.  The  upper  section  is  attached  vertically  to  a  cot  ton  wood 
tree  on  the  left  bank  and  the  lower  part  is  inclined,  having  its  upper 
end  fastened  to  the  same  tree  and  the  lower  end  set  in  the  bed  of  th^ 
stream.  The  July  and  August  floods  changed  the  channel  so  that  a 
third  gage  was  necessary.  This  was  established  August  15,  directly 
opposite  the  old  or  second  gage,  on  the  east  bank,  and  consisted  of  a 
vertical  rod  fastened  to  a  deadman  in  the  bank  at  the  same  datum  a^ 
the  old  gage.  Readings  were  made  from  the  third  gage  for  the 
remainder  of  the  year.  The  gage  is  read  twice  each  da}'  M"  H.  R. 
Fry,  who  also  makes  the  discharge  measurements.  Discharge  mea'^- 
uremeiits  are  made  by  means  of  a  cable  and  car  10  feet  below  tb^ 
gage  during  high  water  and  by  wading  during  low  water.  The 
initial  point  for  soundings  is  21  feet  from  the  cable  support  on  th-^ 
east  bank.  Sounding  points  are  indicated  by  means  of  a  tagg»^l 
line  marked  every  10  feet.  The  channel  is  straight  for  about  ^'i 
feet  above  and  500  feet  below  the  station,  and  the  current  is  swift. 
Both  banks  are  nearly  vertical  for  20  feet,  clean,  and  do  not  over- 
flow. The  bed  of  the  stream  is  composed  of  sand  and  is  shifting. 
At  high  water  there  is  but  one  channel  and  at  low  water  it  is  divide: 
by  sand  bars.  Bench  mark  No.  1  is  a  United  States  Geological  Sur 
vey  standard  iron  bench-mark  post  near  a  post  on  the  east  side  of  tlv 
El  Paso  and  Southwestern  Railroad  station  at  Charleston.  Its  eleva 
tion  is  67.265  feet  al>ove  the  zero  of  the  gage  and  3,957.265  fut 
above  mean  sea  level.  Bench  mark  No.  2  is  a  spike  in  the  west  >iJ 
of  the  root  of  a  tree  on  the  west  bank  of  the  river,  100  feet  above  th  ■ 
gage.  It^  elevation  is  35.860  feet  above  the  zero  of  the  gage  acj 
3,935.860  feet  a!)Ove  mean  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C,  G.  Williams,  district  hydrographer. 
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Discfutrge  measur emails  on  ikin  Pedro  Rii^er  at  CharUilon^  ArU.y  in  1904. 


Date. 


HydroKrapher. 


Area  of 
section. 


Mean 
velocity. 


Square  feet  i  FLj}cr8ec. 


April  20 1  H.RFry 

April  27 ! do  .. 

Mav  4 1... I. do  .. 

May  11 1 do  .. 

Mav  18 1 do  .. 

Mav  25 1 do  - , 

June  1 1 do  .. 

June  18 1 do  .. 

June  22 do  .. 


do 
do 


June  29 

July  6 

Julv  13 1 do .' 

July  15 do 

July  20 do 

July  22 do 

July  23« do 

July  23« do 

July  23« do 

Julv  26« ' do ». 

July  27  « ' do 

July  30« do 

August  17  « : . .  -do 

August  20« ! do 

A  ugust  2 1 « do 

August  29 do 

September  8  «>- . ' do 

Septemljer  13«.' do 

September  14  . .  ^ do 

September  22  ft do 

September  30 do 

September  30  ft. do 

Octol)er  6 do 

October  12 do 

October  19 ' do 

October  24  a do 

November  9 do 

November  16 do 

November  23 do 

a  Measurement  made  by  float8. 

.    1BK133— 05 14 


28 

27 

20 

38 

32 

46 

11 

14 

13 

19 

18 

16 

59 

51 

131 

258 

310 

157 

544 

573 

788 

187 

451 

310 

34 

41 

131 

49 

34 

27 

23 

29 

26 

24 

162 

19 

20 

19 


0.94 

.85 

.94 

1.56 

.98 

1.21 

.89 

1.02 

.66 

.70 

.64 

.72 

2.51 

1.27 

3.40 

8.45 

8.07 

4.03 

9.23 

9.30 

12.16 

2.81 

5.97 

5.41 

2.09 

1.95 

2.58 

2.49 

1.65 

1.64 

1.92 

1.52 

1.60 

1.63 

3.00 

1.53 

1.56 

1.62 


heiX     I    I>i«^harKe. 


''Measurement  made 


Feet. 
28.78 
28.8 
28.  82 
29.3 
28.95 
29.05 
28.7 
28.  75 
28.  75 
28.7 
28.7 
28.65 
29.67 
*   29.05 
29.92 
32.6 
33.  3 
31.1 
36.2 
36.5 
38.6 
2S.3 
31.5 
29.8 
26.2 
25.8 
27.6 
26.  () 
26.2 
26.0 
26.0 
26.2 
25. 95 
25.8 
28.0 
26.2 
26.  15 

2().  05 
uljove  Mtnlion. 


St'cvnd'fcet. 

26 

23 

19 

59 

31 

56 

10 

14 

9 

14 

12 

11 

148 

64 

445 

2,180 

2,502 

633 

5,026 

5,326 

9,566 

524 

2,694 

1, 678 

72 

80 

338 

122 

57 

»5 

44 

44 

42 

39 

484 

29 

32 

31 
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\  xo.  11. 


Discharge  measurements  on  San  Pedro  Hirer  at  Charleston,  Ariz.,  in  1904 — Continnel. 


Date, 


NoveiTil)er  30 
December  7.. 
December  14. 
December  21 , 


Hydrographer. 


Area  of 
section. 


Mean 
velocity. 


Square  feet.      Ft.  jxr  src. 


H.R.  Fry 

do  .. 

do  .. 

do  .. 


Decemlx»r  28 . .  J do 


19 
20 
21 
18  • 
23' 


1.61 
1.64 
1.60 
1.63 
1.54 


Gage 
height. 


FrrL 

26.0      I 
26.15  I 
26.05   I 
26.15 
26.  15 


I>i?a*hnr^ 


Sf^w^-'V 


.i 


Mean  daily  gage  height,  in  feet,  of  San  Pedro  Rinrr  at  Charleston,  Ariz.,  fr/r  li0j^. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


Day 


Jan. 


27 1  2«.40 

28 28.30 

29 '  28.82 

30 1 

31 1 


Feb.      Mar.      .Apr. 


28.50 
28. 50 

28. 50 
28. 52 

28. 51 
28.50 
28.50 
•28.50 
28.48 
28.48 
28.44 
28.48 
28. 48 
28.46 
28.49 
28. 43 


28. 45 
28.45 
28.45 
28. 40 
28. 35 
28.35 
•28.35 
28. 35 
'28.30 
28.28 
28.28 
•28.35 
28.40 
28.38 
28. 40 
28.40 


'28.66  «28.60 
28.47  '28.50 
•28.50  ,  28.48 
28.45  :  '28.45 

'28.40 

1  28.42 

'}?>.  42 
28. 45 

'28.50 

'28.52 

'28.55 

•28.50  fr28.52 
•28. 50     28. 80 

'28.75 

'   2M.80 


•28.80 
28.80 
■28. 78 
•28.80 
28.75 
28.78 
'28.80 
'28.80 
'28.80 
28.82 
'1».  82 
28.80 
28.82 
28.82 
•28.78 
28.72 
28.  T2 
•28. 72 
28.78 
28.78 
'28.  78 
28. 78 
'28. 75 
'28.78 
•28. 78 
28.78 
•28.80 
•28.78 
28.78 
28.78 


May. 

28.78 
28.78 
•28. 78 
•28.82 
•28.80 
28.75 
28.  ?2 
•28.78 
'28.78 
•28.78 
29.65 
'29. 42 
•29. 12 
23.08 
29.00 
'29.00 
28.92 
•28.92 


.Tune. 

28.70 
28.70 
■28.70 
'28.78 
28.75 
28.78 
28.75 
28.80 
28.72 
28.68 
28.72 
28.78 
28.75 
28.78 
•28.78 
28.80 
'28. 75 
'28. 72 


28.85  I  28.75 
28.80  j  28.75 


•28.82 
•28.80 
•28.80 
•28. 78 

•29.  a=) 

•28.98 
28.85 
'28.80 
'28. 78 
•28.75 
•28.  72 


28.75 
28. 72 
•28. 72 
28.72 
•28. 72 
'28. 72 
'28.72 
28.78 
'28.72 
'28. 75 


July.  I  .\ujf.     «?ept.      Oct.      N«v.     I^. 


I 


^n    I 


•28.75 
'28.68 
28.65 
28.65 
'28.65 
28.70 
28.70 
28.70 
28.65 
28.62 
28.65 
28.62 
28.62 
28.62 
29.58 
29.75 

f29.35 
29.60 
29.85 

'^29.28 

<129.a5 
30.40 

m.  85 


30. 15  J  27. 40 
•29.15  -26.65 
29.55  '26.35 
'29. 30  26. 35 
29.10  i  26.05 


'28. 75 
28.50 
29.50 
•27.95 
28.35 
28.00 


26.60 
30.95 
28.  ^25 
928.20 
28.10 
30.15 
28.55 
27.80 
27.60 
'29.60  ft*28.65 
30.25     26.90 


I 


33.70 
34.25 
29.20 
30.20 
41.25 
3'2.40 


27.00 
'26.50 
•26. '20 
26.20 
'26. 35 
26.70 


•25.J^5 
25.82 
25.80 
■25.80 
25.90 
•25.80 
25..% 
27.30 
'26.65 
26.35 
2f>.60 
26. -20 
26.05 
26.10 
26.00 
•25.92 
•26. 15 
•26.20 
26.20 
26. 10 
j  -26. «) 
1  "26.00 
25.95 
!  25.93 
26.00 


I 


26.00 
26.  <» 
26, 3S 
26.20 
26.10 
26.20 
26.15 
26.20 
26.20 
26.17 
25.98 
25.»-'> 
26.00 
2.x  98 

j  23.90 
2.5.92 

.  25.92 
2.5.90 
2.V80 
25.80 
•25.  «D 
2.5.85 
2.5. 80 
27.30 
26.22 
26.22 
26.32 
26.30 
26.30 
26.25 
26.25 


.=  I 


26.30 
26.3a 
26.22 
26.30 
26,2^ 
■26.2r» 
26- i.^ 
26.2ri 
26.23 
26.20 
26.  J) 
26. 15 
26,1.1 
26.1.^ 
■26. 15 
26. 15 
26.1"^ 
26.12 
•26. 10 
•26.10 
26.10 
26-10 

:».* 
•26.  as 

26.06 
26.ft3 
26.a=i 
26.01' 
26.  ft' 
26.  ft.' 


3i 
♦• 

V. 

■V  ; 

-fc,  * 

J- 


n  Dam  above  wnshed  out.    Water  rose  to  30-foot  gajre  height  during  the  night. 

^Ne\v  gHpc  in.'it^illed  March  28.  1904. 

cGagc  30.2  feel  during  night  of  July  17. 

dGage  31.0  feet  during  night  of  July  '20. 

eCJagc  34.0  feet  during  night  of  July  21. 

/(iage  33.3  feet  at  noon  of  July  23. 

crCinge  30.1  feet  during  night  of  .August  18. 

A  Gngo  31.4  feet  at  9  a.  m.  and  32.3  at  12  m.  on  August  '24. 

Note.— January  '27  to  Mareh  '28  from  gage  No.  1;  March  ^29  to  August  11  from  ga^re  No.  2:  A<ic- 
to  December  31  from  gage  No.  3. 
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^fean  daily  discharge,  in  second-feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1904. 


Day.                 Mar.    '    Apr. 

1 

May. 
20 

June. 

July. 

Aug. 

Sept. 

Oct. 

._ 

Nov. 

Dec. 

1              f 
1 22 

12 

17  '    1,730 

320  '          41  1          36 

28 

2 1          22 

20 

10 

11       1,080 

180  '          42  '          36 

29 

3 '          20 

20  1          10 

1 

8  1    1,330 

130  1          69  1          30 

30 

4 '          22 

19 

8  1    1,175 

137  1          50  1          36 

27 

5 

17 
20 

16 
13 

8 
12 

1,060 
960 

95  '          38 

34 

24 

*' ' 

6 ! 

74  1          44  1          82 

23 

7 ! 

22 
22 
22 
24 
24 
22 
24 
24 
20 
14 
14 
16 
26 
26 
26 
26 
21 
28 
22 
22 
23 
20 
20 

10 
15 
15 
15 
112 
78 

12          820 

12  1     1,300 

9  '        555 

7  '        740 
10  1        675 

8    

9! 

9    

182           100 

77 

43  '           32 

24 

H           

80            50            29 
66            54  1          29 
66            55  1          29 
45  ,          40  1          29 
20  1          42  '          30 

29 

9.:::::::: : 

26 

10 

28 

11 

30 

12 

32 

13 

........ 

41  1           14 
38  j          15 
31             15 
33            17 
26            11 
28  1            9 
23            10 
20            10 
22            10 

265  1          46  1          32  '            35 

14 

130  '          47  1          32 

82            42  1          82 

120             45             32 

34 

15 

32 



166 
102 

148 
200  ' 

2,330 
510 
490 
470 

34 

17 

62 
46 
50 
40 
83 
52 
57 
59 
50 
46 
42 
39 
38 
45 

47             32 

32 

18 

46 
39 
39 
39 
43 
39 
260 
30 
30 
38 
36 
36 
32 
32 

31 
31 
32 
33 
84 
31 
31 
31 
31 

31 

19 

30 

100  1     1,600 
100  1        890 
690  '        500 

28 

21 

29 

22 

22 

6 

80 

23 

24              8 
23              9 

1,400 
100 
325 

2,750 

3.250 
500 

1,500 
12.000 

425 

900 

220 

240 

125 

75 

72 

98 

27 

24 

28 

25 

56 
46 

10 
11 

29 

26 

96 

27 

30  1          13 
24            20 
20  '          Ifi 

31  1            31 

30              35 

29 

22 

80 
30 

36 

30 

17 
22 

20 

17 

IH 

34 

31 

1 
13    

3,550  1        170 

1 

88 

Estimated  monthhf  dischai 

'ge  of  San  Fed 

ro  River  at  Cha 

rfeston,  Ariz.,  for  J 904. 

Month. 

M 

Disch 
aximum. 

aixc  in 
Minii 

seoond-feet.            i     ^ 

I     Total  in 
1    acre-feet. 

num.  1      Mean.      , 

March  29-31 

22 
26 

1 
17  '         20.3                 121 

April 

14            21.5  1           1.279 

Mav 

112 

10 

28.7             1,765 

June 

20 

6 

12.8 

762 

July 

12,000 

7          876               58,860 

August  1-11  and  15-31 

2,  330  1 

72  !        735               40,820 

September 

320  1 

20  '         84.9             5,052 

1                               ' 

October 

260  1 

30            49.5 

3,044 

November 

«««•«*«•*.. 

36  , 

29  1         31.6 

1,880 

December 

-- 

38 

1 

1 

1 

23  1          30.0 

1,845 

Th«  perio 

i\ 

110.400 

1 

Note. — The  above  eutimatca  have  oeen  prepared  by  interpolation  based  upon  the  discharge  meas- 
urements and  gage  heights. 
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SALT  RIVER  AT   ROOSEVELT,   ARIZ. 

This  station,  established  February  7, 1901,  by  H.  G.  Heisler,  is  locatni 
at  the  town  of  Roosevelt,  which  is  the  United  States  Geological  Sun>\ 
construction  camp  for  the  Salt  River  dam  and  reservoir,  and  isal)om 
12  miles  west  of  Livingston.  In  reports  previous  to  1903  this  >u 
tion  was  called  Salt  River,  at  reservoir  site  below  Tonto  Creek,  nfti: 
Livingston,  Ariz. 

The  gage  rod  and  cable  are  at  the  upper  end  of  the  gorge,  about  li.'"" 
feet  below  the  mouth  of  Tonto  Creek  and  1,500  feetal)ove  the  dam  -itr 
The  gage  is  a  vertical  rod  fastened  to  the  rocks  on  the  left  bank  of  tht^ 
river.     Gagings  are  made  from  a  car  and  cable. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  G.  Williams,  district  hydrographer. 

Discharge  measnremenls  of  Salt  Hirer  at  Rooserelt^  Ariz.,  in  1904, 


Date. 


January  2 

February  29  . . 

March  15 

March  20 

March  81 

April  9« 

April  16« 

Mav  9« do 

I 
Mav  10 do 

May  21 | do 

Mav  28 :.. do 

I 

June  4 do 


Hydrographer. 


O.  Kichin8. 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  ... 
....do  ... 


June  18 do 

June  28 do 

July  16 do 

Julv23& do 


Julv25ft 


do 


July26'> do 

August  4  ^ do 

August  16  ft do 

August  17^ do 

August  23  ft do 

August  23  ft do 

August  23 ft Mill  and  Uichins 

August  30  ft ().  Richins 

September  26 do 


aMoasurement  made  below  regular  station. 


Area  of 
section. 

1 

Mean 
velocity. 

Fcft  per  sec. 

he"/hl.        D'^*"*'^- 

Square  /(ft. 

Feft.           SfC'm'!:'- 

Ill 

2.01 

7.18   1              11'^ 

112 

1.94 

7. 19              1^1' 

118 

1.93 

7. 20               !.> 

115 

1.87 

7. 17             ■:l^ 

112 

1.74 

7. 16            :.* 

86 

1.78 

7. 15              1' 

88 

1.63 

7. 10  .            14 

74 

1.66 

7.a=> ;         ::i 

176 

2.62 

7.80  '            4^. 

74 

1.67 

7. 06              1.' 

68 

1.68 

7.00 .         .:' 

60 

1.54 

6. 97 

53 

1.44 

6. 92               :  ■ 

50 

1.31 

6. 88                '^ 

46 

1.13 

6. 80                ': 

270 

3.23 

8. 45               >^ 

455 

5.43 

9. 40            1  0    ; 

•         1,598 

10.00 

1.5.  :w          li,'^ 

4a5 

4.45 

8.90            1.^' 

418 

4.41 

9.a5            l.N' 

851 

7.70 

13.30 

709 

9.00  . 

12.70  '             '< 

1,687 

11.00 

15.90          1^." 

1,935 

12.00 

17.40         23.:*' 

500 

6.00 

9.50           3j»» 

ia5 

1.56 

6.  a=)            -^ 

lion. 

i>Mca8uremex 

It  made  by  fiuau. 

J 
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I>iftchnr<;€  measuremcntg  of  iSalt  River  at  Roosevelt y  Ariz.^  in  1904 — Continued. 

HydroKn&pher. 


Dale, 


A  reH  of 
jieetioii. 


Moiin 
veUx'ily. 


Gage 
height. 


October? ().  Richins. 

()(tc>l)er  13 do  .... 

()ctol)er2l do 

()ct<)l>er28 do  .... 

November  4 do 


November  18 do 

Noveml)er  26 do 

iK'cemljer  2 do 

I)t»oeml)er  9 ' do 

Dei-ember  28. . .' do 


Square  Jeet.     Feel  per  gee. 


241 
231 
157 
135 
140 
133 
132 
135 
144 
135 


2.62 
2.22 
1.48 
1.44 
1.28 
1.24 
1.24 
1.25 
1.47 
1.28 


Feet. 
7.87 
7.74 
7.10 
6.96 
6.95 
6.91 
6.91 
6.91 
7.04 
6.95 


Di.Hcharge. 

Sectmd-feet. 
632 
514 
232 
195 
178 
164 
164 
169 
211 
174 


Mean  (failif  gage  heiffhty  in  feet,  of  Salt  River  at  Root^eveltj  Ariz.,  for  1904' 


Day 


Jan. 


Feb.  I    Mar.     Aj)r.      May.    .June.    July.  ,  Aug.  i  Sept.      Oct.   '  Nov.  (  Deo. 


, 

7.18 

•> 

7.18 

3 

7.18 

4 

7.18 

5 

7.18 

6 

7.18 

< .............. 

7.18 

S 

7.18 

9 

7.18 

10 

7.18 

11 

7.18 

VI 

7.18 

13 

7.18 

14 

7.18 

15 

7.18 

16 

7.18 

17 

7.18 

IS 

7.18 

19 

7.18 

20 

7.18 

21 

7.18 

22 

7.18 

*£^ 

7.18 

24 

7. 18 

25 

7.18 

2() 

7.  Ih 

27 

7.18 

28    .  -. 

7. 18 

29 

7.18 

:10 

7.18 

31 

7.18 

7.18  I 
7.18  I 
7.18  ' 
7.18  I 

7.18  ' 
7.20'j 
7.19 

7.19  I 
7.18  I 
7.18 
7.18  I 
7.18  ' 
7.18  \ 
7.18 
7.18  ■ 
7.18  I 
7.18 
7.18  j 
7.18  ' 
7.18  ' 
7.18  I 
7.18 
7.18 
7.18  ' 
7. 18  ' 
7.18  , 
7.18  I 
7.18  I 
7.18 


7.18  . 
7.18 

7.18  I 

7.19  ' 
7.19  ' 
7.19 
7.19 
7.19 
7.19  I 
7.19  I 

7.19  I 

7.20  I 
7.20 
7.20  ' 

7.20 ; 

7.20  , 
7.20  I 
7.20 
7.20  ' 
7.19  ' 
7.19  ' 
7.18 
7.18 
7.17 
7.17 
7.17; 
7.17, 
7.17  ' 
7.17. 
7.16 
7.16  '. 


7.17 
7.17 
7.16 
7.16 
7.16 
7.16 
7.16 
7.15 
7.15 
7.14 
7.M 
7.13 
7.12 
7.11 
7.11 
7.10 
7.10 
7.09 
7.09 
7.08 
7.08 
7.08 
7.07 
7.07 
7.07 
7.06 
7.06 
7.0') 
7.05 
7.a5 


7.05 
7.05 
7.05 
7.05 
7.05 
7.05 
7.05 
7.05 
7.01 
7.47 
7.10 
7,20 
7.15 
7.13 
7. 12 
7.10 
7.09 
7.07 
7.C6 
7.06 
7.06 
7.0") 
7.01 

7.o:j 

7.02 
7.01 
7.01 
7.00 
7.00 
6.99 
6.99 


6.99 

6.98 

6.97 

6.97 

6.97 

6.96 

6.96 

6.95 

6.94 

6.94 

6.94 

6.94 

6.93 

6.93 

6.93 

6.92 

6.92 

6.92 

6.91 

6.91 

6.91 

6.90 

6.90 

6.90 

6.88 


'    p. 


8.02 
7.90 
8.05 
8.85 
8.30 
7.70 
7.75 
7.90 
7.72 
8.42 
7.90 
7. 65 
7.60 
7.92 
8.45 
8.  f>5 
10.00 
9.50 
8.(i0 
8. 55 
7.90 
8.80  ''14.50 
7.80  '    9.80 


6.87 
6.86 
6.85 
6.»1 
6.83 
6.82 
6. 82 
6.82 
6.81 
6.81 
6.81 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.82 
6.81 


I     ? 


7.00 
8.32 


«p  I 


6.88    "8.10 
6. 88  I    8.  30 


6.88 
6.88 
6.87 


8.38 
8.26 
9.15 
8.35 


8.75 
8.37 
8.05 
7.85 
8.a5 
7.90 
7. 85 
7.80 


7.72 
7.66 
7.60 
7.62 
7.48 
7.45 
7.45 
/.40 
7.40 
7.40 
7.40 
f7.40 
8.13 
7.82 
8.85 
8.10 
8.00 
7.74 
7.40 
7.07 
7.00 
6.98 
6.98 
6.97 
6.96 
6.95 
6.95 
6. 95 
6.94 
6.93 


6.93 

6.92 

6.92 

6.91 

6.90 

6.90 

7.77 

7.85 

7.35 

7.25 

7.26 

7.95 

7.86 

7.74 

7.60 

7.51 

7.41 

7.26 

7.12 

7.07 

7.05 

7.03 

7.00 

7.00 

6.97  j 

6.96 

6.96 

6.96 

6.95 

6.95 

6.95 


6.93 
6.98  I 
6.93  ' 
6.92  I 
6.92 
6.92  ' 
6.92 
6.92 
6.92  ; 
6.92 
6.92  I 


6.92 
6.91 
6.91 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
6.91 
6.91 
6.91 
6.90 
6.90 
6.90 
6.90 
6.90 


I 


I 


6.91 
6.91 
6.91 
6.92 
6.92 
6.93 
6.95 
7.09 
7.05 
7.00 
6.97 
6.95 
6.95 
6.96 
6.94 
6.94 
6.94 
6.94 
6.93 
6.93 
6.93 
6.93 
6.95 
6.93 
6.93 
6.92 
6.91 
6.91 
6.91 
6.91 
6. 91 


«()ii  the  night  of  .July  26,  gage  read  11.3  feet. 
'>  At  3  p.  ra..  Atigast  22,  gnge  read  17.5  feet. 
cOw  the  night  of  SSepleniber  12,  gage  read  11.3 


feel. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Meftn  (Uiily  dMmrge^  in  »econd-feety  of  Salt  River  at  Rooserelt^  Ariz. ,  for  1904. 


Day. 


an. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

'  Aug. 

Sept. 

1 
Oct, 

Nov. 

l«w. 

223 

217 

212 

195 

'.      I'M 

1 

105 

64 

675 

1 

600 

158  < 

175 

:♦.• 

224 

217 

212 

191 

1      123 

100 

62 

590 

540 

154 

173 

.»^ 

224 

217 

213 

182 

1      123 

95 

60 

T20 

5ri0 

IM 

171 

l-A 

224 

217 

219 

178 

1      1-23 

93 

58 

1,615 

460 

150 

166 

IT' 

221 

216 

219 

174 

122 

93 

56 

960 

435 

146 

166 

W 

223 

224 

219 

170 

122 

1        ^ 

54 

445 

415 

146 

166 

r: 

223 

220 

220 

166 

122 

90 

54 

480 

415 

565 

166 

t  • 

223 

220 

220 

158 

122 

'        87 

54 

590 

1 

385 

610 

166 

z^ 

223 

215 

221 

153 

118 

84 

1        ^'^ 

1      445 

385 

285 

166 

r  •, 

222 

215 

221 

150 

296 

84 

52 

1,065 

385 

235 

16t; 

1*, 

22*2 

215 

221 

152 

140 

83 

52 

590 

385 

230 

166 

W. 

222 

215 

226 

149 

178 

83 

50 

410 

385 

690  ' 

166 

171 

222 

214 

227 

146 

158 

80 

50 

380 

1,020 

5d5 

163 

\'\ 

222 

214 

227 

145 

150 

80 

51 

590 

700 

530 

163 

ITi 

221 

214 

228 

146 

146 

80 

52 

1,120 

1,970 

450 

16D 

221 

214 

228 

143 

139 

77 

52 

1.855 

990 

400 

160 

]■• 

221 

213 

228 

143 

136 

76 

52 

3,600 

880 

3Sd 

160 

H' 

221 

213 

229 

139 

128 

76 

52 

2,645 

630 

2S0 

160 

IT. 

•220 

213 

229 

139 

124 

74 

52 

1,295 

385 

220 

160 

:•• 

220 

213 

225 

136 

124 

74 

57 

1,235 

215 

210 

160 

i« 

220 

213 

224 

136 

124 

74 

55 

590 

186 

211 

160 

]•• 

220 

212 

218 

136 

122 

71 

1.550 

14,700 

178 

207 

160 

iv 

219 

212 

217 

132 

120 

71 

515 

3,200 

178 

198 

161 

ITi 

219 

212 

210 

132 

119 

71 

ia5 

1,500 

174 

201 

164 

W 

219 

212 

209 

131 

117 

66 

960 

1,320 

170 

198 

161 

1  < 

219  . 

211 

207 

128 

115 

66 

765 

940 

166 

192 

160 

I'J 

218 

211 

206 

127 

116 

66 

960 

740 

166 

195 

161 

•> 

218 

211 

2(M 

124 

115 

66 

1,065 

940 

im 

194 

162 

]  • 

218 

211 

203  , 

124 

113 

66 

910 

780 

162 

187 

163 

1  A 

218 

197 

124 

109 

64 

2,055 

720 

158 

186 

164 

1> 

218  , 

195 

1 

107 

1 

1 

1 

1,010 

660 

184 

V 

I'Jatitnated  monthly  discharge,  of  Salt  River  at  Roosevelt^  Ariz.,  for  JS^j4. 

[Drainage  area,  5,756  square  miles.] 


Month. 


January . . 
February . 

March 

April 

May 

June 

July 

August 

September 
October  .., 
Novemlx^r , 
I)eceiii])er  , 


The  year 


DLscharge  in  second-feet. 


Maximum. 

Minimum. 

224 

218 

224 

211 

229 

195 

195 

124 

296 

107 

105 

64 

2,055 

50 : 

14,700 

380 

1,970 

158  ' 

690 

146 

175 

160 

234 

158 

14,700 

50 

Meau. 


221 

215 
217 
148 
132 
79.5 
356 
1,513 
460 
281 
164 
172 


330 


Total  in 
acre-feet. 


13,590 

12, 370 

13,340 

8,807 

8,116 

4,731 

21,890 

93,030 

27, 370 

17,280 

9,759 

10,580 

240,900 


Run-nff. 


Second-feet    ^^    , 
per  Mquare    ^!^k 


0.038 
.037 
.03d 
.026 
.023 
.014 
.062 
.263 
.080 
.049 
.028 
.030 

.a57 


."  'I 

.11  1 
.a.' 


NoTK. — T)u>  ahovo  cstimateN  have  been  prepared  by  interpolation  baited  upon  the  diarliargv  id' 
urcmentH  and  gage  heights. 
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SALT   RIVER  AT  m'DOWELL,  ARIZ. 

This  station  was  established  April  20,  1897,  by  J.  B.  Lippincott. 
It  is  located  one-third  mile  above  the  junction  of  the  Salt  and  Verde 
rivers,  30  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa,  and 
If  miles  above  the  Arizona  canal  diversion  dam.  There  have  been 
three  gages  in  use  at  this  station,  as  follows: 

Gage  No.  1,  set  by  J.  B.  Lippincott  April  20,  1897,  was  a  2  b}^  6 
inch  timber  bolted  to  the  rocks  on  the  south  bank  of  the  river  about 
one-fourth  mile  above  the  cable,  from  which  discharge  measurements 
are  made.  This  gage,  which  has  since  been  removed,  was  used  until 
November  30,  1899,  when  the  station  was  tempomrily  abandoned. 
The  bench  mark  is  a  nail  in  a  palo  verde  tree  about  75  feet  west  of 
cable  anchorage  on  the  north  bank.  Its  elevation  is  17.33  feet  above 
the  zero  of  the  gage. 

In  1901  observations  were  resumed,  and  gage  No.  2  was  established 
by  J.  F.  Appleby.  It  consists  of  a  2  by  6  inch  timber  fa.stened  to  a 
tree  on  the  north  bank  of  the  river  three-fourths  mile  above  the  cable. 
The  zero  of  the  gage  is  1,323.54  feet  above  sea  level,  and  its  bench 
mark  is  a  nail  in  a  root  of  the  willow  tree  to  which  the  gage  is  fastened. 
Its  elevation  is  1,328.69  feet  above  sea  level  and  5.10  feet  al)ove  the 
zero  of  the  gage.  On  April  2,  1903,  high  water  in  the  Verde  River 
Ijacked  up  the  water  on  gage  No.  2  and  changed  the  cross  section  by 
depositing  sand. 

Gage  No.  3  was  established  May  19,  1903,  by  W.  W.  Schlecht.  It 
consists  of  a  1  by  6  inch  stadia  rod  spiked  to  a  2  b}^  4  inch  timber  and 
fastened  to  a  tree  on  the  south  bank  1^  miles  above  the  cable.  The 
water  surface  at  this  gage  is  about  15  feet  higher  than  at  the  mouth 
of  the  Verde  River,  and  the  zero  of  the  gage  is  1,336.27  feet  above 
sea  level.  Three  bench  marks  have  been  established  for  gage  No.  3: 
First,  a  nail  in  a  mesquite  stump  200  feet  east  of  Peters's  corral.  Its 
elevation  is  1,363.2  feet  above  sea  level  and  26.93  feet  above  the  zero 
of  the  gage.  Second,  a  nail  in  a  root  of  a  mesquite  tree  on  the  top  of 
the  bank  50  feet  northwest  of  the  northwest  corner  of  Peters's  corral 
and  about  75  feet  from  the  gage.  Its  elevation  is  1,356  feet  above  sea 
level  and  19.73  feet  above  the  zero  of  the  gage.  Third,  a  nail  in  the 
willow  tree  to  which  the  gage  is  attached.  Its  elevation  is  1,344.27 
feet  above  sea  level  and  8.00  feet  above  the  zero  of  the  gage.  The 
observer  is  W.  Richins,  who  also  makes  the  discharge  measurements. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car. 
The  south  end  of  the  cable  is  anchored  to  the  rocks  and  the  north  end 
is  run  over  an  8  by  8  inch  standard  21  feet  high.  During  low  water 
discharge  measurements  are  made  by  wading  about  1,000  feet  upstream 
from  the  cable  where  a  tag  wire  has  been  placed.  The  initial  point 
for  soundings  is  120  feet  south  of  the  standard  under  the  cable  at  the 
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{th»,  i: 


north  bank.  The  channel  is  straight  for  about  500  feet  above  and 
below  the  station.  The  current  is  swift.  The  right  bank  is  about  3i 
feet  high  at  the  water's  edge  and  rises  with  a  gradual  slop*^  for  l^i 
feet.  It  is  clean  and  subject  to  overflow.  The  left  bank  rii«es  verti- 
(;ally  for  a}>out  5  feet,  when  there  is  a  small  bench  from  which  th*^ 
rocks  rise  to  a  considerable  height.  The  bank  is  clean  and  is  not  sul^- 
ject  to  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  i> 
shifting,  and  it  is  necessary  to  make  a  large  number  of  measurements 
in  order  to  obtain  an  accurate  estimate  of  the  discharge. 

The  1903  rating  tables  do  not  appl}'  to  the  gage  heights  from  April 
2,  1903,  until  readings  were  begun  on  the  new  gage,  Maj'  19,  1903. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  G.  Williams,  district  hydrographer. 

Discharge  measurements  of  Salt  River  at  Mclh)it^ll,  Ariz,,  in  1904- 


Date. 


January  1 

January  6 

January  9 

January  12 

January  15 

January  18 

January  22 

January  26 

Januarv29 

February  2 

February  5 

February  ^> 

February  12... 
February  l(i..- 

February  19 do 

February  21] do 

February  2() . . .  ' do 

March  1 do 

March  4 do 

March  8 do 

March  11 do 

March  14 do 

March  18 do 

March  22 do 

March  25 do 

March  2\) [ do 


Hydrographer. 


Area  of 


Mean 


Gaffe 


Dfe- 


Hection.     velocity.    heignt.a      ehazgi*. 


W.  Richinfl 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 

do 

....do  .... 


Sg./ret. 
145 
146 
145 
147 
145 
141 
149 
147 
143 
138 

i:)8 

146 
124 
120 
121 
139 
129 
130 
135 
129 
120 
124 
118 
115 
127 
121 


fi.  per  tec, 
1.30 
1.33 
1.31 
1.32 
1.32 
1.29 
1.27 
1.24 
1.15 
1.20 
1.18 
1.30 
1.26 
1.38 
1.36 
1.39 
1.33 
1.36 
1.36 
1.43 
1.34 
l.a5 
1.27 
1.26 
1.29 
1.38 


Feet. 
1.46 
1.46 
1.46 
1.47 
1.46 
1.45 
1.47 
1.46 
1.45 
1.44 
1.45 
1.50 
1.45 
1.47 
1.46 
1.51 
1.47 
1.50 
1.50 
1.49 
1.45 
1.45 
1.42 
1.40 
1.45 
1.45 


1^ 

IH! 

:tJi 

is--' 
Iss* 

!--• 

1© 

IJ* 

l.V. 

llvi 
\K 
IW 
171 
177 
IS 
IM 

ita 

U.7 

14:» 
IM 


"  Gage  No.  3. 


iii^DERLiDER.^swENDS«N,J    COLORADO   RIVER   DRAINAGE    BASIN.  217 


Discharge  measurements  of  Salt  River  at  McDowell,  Ariz.,  in  1904 — Continued. 


Date. 


Hydrographer. 


April  1... 
April  h ... 
April  8  . . . 
April  12 . . 
April  15  «. 
April  19  «. 
April  22 «. 
April  26  «. 
April  29  «. 
Mav3a... 
May6«... 
Mav  10  «. 
Mav  13«.. 
May  17«. 
May  20«.. 
Mav  24  «. 

• 

May  27«.. 
May  31«. 
June  3  «  . . 
June  7  «  . 
June  10  «  . 


W.  Richins 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 

do 

....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 


June  14  « 

June  17  '' ' do 

June  21^' do 

June  24  « do 

June  28  « do 

July  1« 

July  5« 

July8« 

Julvl2« 

July  15'- 

July  19a 

July  22  <' 

Jul  v  23 

Julv26 

July27 

July  29 

August  2 

August  5 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


(.O 


(I  Measurement  made  1,000  feet  upstream 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.feet. 

Ft.  per  sec. 

Fed. 

Sec-fed. 

115 

1.32 

1.42 

152 

125 

1.38 

1.46 

173 

117 

1.27 

1.40 

148 

114 

1.24 

1.37 

141 

88 

1.43 

1.33 

126 

87 

1.39 

1.32 

121 

85 

1.28 

1.29 

109 

88 

1.36 

1.32 

120 

84 

1.27 

1.29 

107 

82 

1.32 

1.29 

108 

82 

1.25 

1.28 

103 

83 

1.29 

1.28 

107 

96 

1.49 

1.37 

143 

99 

1.57 

1.39 

155 

86 

1.39 

1.32 

120 

84 

1.35 

1.28 

113 

82 

1.28 

1.24 

105 

78 

1.18 

1.21 

92 

73 

1.12 

1.16 

82 

67 

1.13 

1.12 

76 

67 

1.05 

1.10 

70 

62 

1.12 

1.13 

70 

59 

1.02 

1.06 

60 

51 

1.00 

1.02 

51 

49 

1.01 

1.01 

50 

51 

1.11 

1.05 

57 

47 

1.04 

1.01 

49 

50 

1.10 

1.05 

55 

48 

1.03 

1.03 

49 

48 

1.04 

1.03 

50 

43 

.91 

.94 

39 

42 

.95 

.95 

40 

47 

1.15 

1.03 

54 

578 

6.59 

4.25 

3,810 

i        295 

2.03 

2.17 

598 

'        859 

3.  85 

4.40 

3,307 

'        293 

1.54 

1.90 

450 

.336 

1.98 

2.25 

1          664 

392 

2.27 

2.65 

'          891 

am  from  ce 

ible  station 

. 
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Discharge  weamireineiUs  of  Sitlt  River  at  McDowell,  Ariz.,  in  1904 — ContinueiJ. 


Date. 


August  9 

Augui<t  12 

August  16 

August  19 

August  23 

August  26 

August  30 

September  2 
September  6 
September  9 
September  13 
September  16 
September  20 
September  30 
October  4... 
October  7... 
October  11... 
October  14... 
October  18... 
October  25... 
Octolx-r28... 
November  1 . 
November  4. 
Noveml^erll. 


Hydrograpber. 


W.  Rich  ins 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 
....do  .... 

....do 

....do 

....do 

....do  .... 

....do 

....do 

....do 

....do 

....do 


November  15.. 

November  18. do 

Noveml^er  22. . . : do 

November  29 do 

December    6 do 

December    9 do 


Deceml)er  13 do 

Deceml>er  16 do 

December  20. . . ' do 

December  23 do 

December  27 do 

December  30 do 


Area  of 
section. 


Mean 
velocity. 


Ga^e      I      Dl«- 
beight.       char^f. 


Sq./cel. 

Ft.penec. 

Feet 

257 

1.98 

2.00 

279 

1.88 

1.90 

298 

2.15 

2.07 

646 

3.87 

3.60 

2,  273 

5.72 

8.40 

526 

2.17 

3.60 

464 

2.14 

3.40 

413 

2.44 

3.60 

264 

1.57 

2.40 

215 

1.35 

2.07 

631 

5.22 

4.92 

370 

2.19 

2.70 

167 

1.56 

1.90 

128 

1.27 

1.72 

139 

1.28 

1.75 

127 

1.27 

1.72 

177 

1.78 

l.»5 

233 

1.98 

2.23 

173 

1.72 

1.97 

145 

1.57 

1.83 

139 

1.40 

1.79 

138 

1.37 

1.78 

136 

1.38 

1.77 

124 

1.41 

1.74 

122 

1.48 

1.76 

118 

1.37 

1.74 

129 

1.31 

1.76 

136 

1.26 

1.76  ' 

144 

1.25 

1.78 

143 

1.57 

1.88 

133 

1.51 

1.86 

142 

1.44 

1.86 

124 

1.34  i 

1.83 

124 

1.46  ^ 

1.82  I 

136 

1.45 

1.85 

124 

1.46 

1. 82  . 

51U 


55 


♦>4:' 

ISjilU 
1. 141' 

m 

l.Ohi 
3,11*1' 

17> 

m 


4#.! 
'^- 

-> 
1^ 
\fl 
IM 
17=- 
1>I 
inl 

i>: 


I'-J^ 


bl 
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^[eatl  daily  gage  heigtU^  in  feet f  of  Salt  River  at  McDowell ^  Ariz.,  for  1904. 


a  Interpolated  gage  height. 

b  Freshet  July  28— gage  height  9  a.  m.,  4.5  feet:  11  a.  m..  4  feet. 

0  July  27,  gage  height  11  a.  m.,  8  feet:  12  m.,  6.2  feet;  2  p.  m.,  4  feet. 

d  Night  of  Aug.  16-17,  gage  height  8.7  feet. 

«  Aug.  19,  12  m.,  the  gage  read  4.4  feet. 

/  Night  Aug.  24-25.  gage  height  9.5  feet 


Note.— All  readings  from  gage  No.  3. 
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^fean  daUy  discharge^  in  second-feet,  of  Salt  Rirer  al  McDowell,  Ariz.,  for  19(H. 


Day. 

Jan. 

189 
193 
191 
192 
19:3 
19^4 
190 
191 
190 
190 
190 
194 
191 
191 
191 
186 
184 
182 
185 
186 
186 
189 
188 
184 
183 
179 
177 
169 
164 
165 
•    163 

Feb. 

161 
162 
160 
161 
160 
172 
185 
194 
190 
174 
168 
156 
157 
160 
164 
165 
166 
164 
165 
168 
172 
178 
191 
178 
174 
168 
167 
172 
175 

Mar. 

177 
179 
1.82 
184 
182 
182 
180 
180 
174 
165 
161 
153 
165 
167 
162 
160 
155 
150 
147 
145 
145 
145 
149 
157 
164 
165 
1&5 
166 
164 
159 
154 

Apr. 

152 
157 
162 
168 
170 
165 
153 
148 
145 
140 
144 
138 
187 
130 
126 
126 
125 
121 
118 
114 
107 
109 
113 
116 
120 
117 
113 
108 
104 
102 

May. 

June. 

85 
84 
79 
76 
77 
77 
76 
71 

n 

70 

66 

66 

74 

70 

i» 

58 

60- 

58 

55 

53 

51 

51 

50 

50 

50 

50 

57 

57 

53 

,51 

July. 

51 

52 

62 

53 

51 

52 

52 

47 

48 

48 

48 

50 

39 

88 

39 

38 

40 

40 

40 

40 

45 

56 

2,340 

320 

l;30 

100 

2, 150 

720 

510  ' 

4.650 

1,020 

Alijf. 

1,050 

600 

415 

1.115 

1,070 

410 

1,240 

1,310 

420 

460 

840 

600 

520 

2.060 

645 

1,040 

1,820 

3,670 

2.420 

2.120 

2,360 

2. 140 

18.700 

2,200 

1,640 

1.030 

900 

1,600 

1,150 

994 

1,170 

.^epl. 

1.070 
1.010 
760 
700 
610 
895 
335 
820 
287 
267 
250 
236 
3,200 
510  , 
970 
850 
575 
485 
400 
260 
225 
190 
203 
201 
188  ' 
182 
177 
166 
167 
162 

Oct. 

162  1 

162 

161 

184 

154 

184 

161 

460 

397 

389 

297 

415 

515 

455  1 

368 
337 
293 

265 ; 

249 

239 

235 

230 

232 

222 

213 

198  1 

194 

194 

200 

Nov. 

ISK 
19U 
1J« 
1K7 
Iftl 
1H7 
1K7 
187 
l?<7 
181 
169 
169 
175 
181 
181 
172 
163 
160 
161 
161 
167 
ITS 
173 
178 
173 
17*2 
172 
172 
172 
172 

IM- 

1 

105 

ia5 

108 
99 
101 
100 
98 
99 
103 
107 
137 
128 
140 
142 
174 
157 
158 
135 
131 
120 
118 
116 
115 
113 
114 
107 
105 
104 
103 
96 
89 

it: 

2 

IT- 

3 

4 

5. 

6 

7 

8 

9 

1*- 

10 

'¥>' 

11 

12 

13 

14 

15 

l*i 

16 

2i 

17 

'?H 

18 

:c 

19 

"(i" 

20 

1*. 

21 

1", 

22 

:;'. 

23 

M 

24 

1. 

25 

1:'. 

26 

I?- 

27 

I*»l 

28 

l*l> 

29 

is- 

30 

1«>I 

31 

1"? 
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Estimated  mfmthly  discharge  of  Salt  River  at  McDowell^  Ariz,  y  for  1904, 

[Drainage  area,  6.260  square  miles.] 


Month. 


Discharge  in  second-feet. 


January  . . 
February  . 

March 

April 

May 

Jane , 

July 

August 

September 
October  ... 
November 
December  . 


The  year 


Maximum. 

Minimum. 

194 

163 

194 

156 

184 

145 

170 

102 

174 

89 

85 

50 

4,650 

38 

13,700 

410 

3,200 

162 

515 

154 

190 

160 

230 

170 

13,700 

:« 

Mean. 


185 
170 
164 
132 
117 
63.7 
418 
1,697 
513 
269 
176 
192 


Total  in 
acre- feet. 


Run-oiT. 


341 


11,380 

9,779 

10,080 

7,855 

7,194 

3,790 

25,700 

104, 300 

30, 530 

16, 540 

10,470  I 

11,810  I 

249,400  1 


Second-feet 

per  HQUare 

mile. 


0.030 
.027 
.020 
.021 
.019 
.010 
.067 
.271 
.082 
.043 
.028 
.031 


Depth  in 
inches. 


0.035 
.029 
.0:30 
.023 
.022 
.011 
.077 
.312 
.091 
.050 
.031 
.036 


.  055 


.747 


Note.— The  above  estimates  have  been  prepared  by  interpolation  based  upon  the  discharge  measure- 
ments and  gage  heights. 

TONTO  CREEK  AT  ROOSEVELT,    ARIZ. 

This  station,  established  April  1, 1901,  by  H.  G.  Heisler,  is  located  at 
the  town  of  Roosevelt  and  about  12  miles  west  of  Livingston.  This  sta- 
tion was  called  Tonto  Creek  near  Livingston  in  reports  previous  to 
1903. 

The  gage,  a  vertical  rod  fastened  to  a  cliff  of  cemented  gravel  on  the 
left  bank,  was  about  3,500  feet  above  the  mouth  of  the  creek.  Measure- 
ments were  made  by  wading  with  meter  during  low  water  and  by 
means  of  floats  over  a  course  of  25  feet  during  floods.  The  channel 
is  straight  for  about  300  feet  above  and  1,000  feet  below  the  station. 
The  current  above  the  station  i.s  swift  at  high  stages  and  swift  below 
the  station.  The  right  bank  is  high,  and  is  not  subject  to  overflow. 
The  left  bank  is  low,  wooded,  and  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel  and  is  shifting.  This  station 
was  abandoned  the  latter  part  of  August,  1904,  owing  to  the  destruc- 
tion of  the  gage  by  a  flood.  All  the  water  is  measured  at  the  Roose- 
velt station  on  Salt  River,  immediately  below. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  G.  Williams,  district  hydrographer. 
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^f€an  daihj  gage  height,  in  feet,  of  Tonlo  Creek  at  Rno^rrrlt.  Ariz,,  for  1904. 


Day. 

Jan. 

Feb. 

,    Mar. 

,    Apr. 

1 

May. 

1  June. 

July. 

.\':*' 

1 

3.25 

3.25 

3.  '2r, 

3  iT 

3.25 

,      3.25 

3.25  , 

4  J 

2 

3. -25 

3.25 

3.25 

3.25 

3.25 

i      3.25 

3.25 

.  « 

3 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

"'' 

4 

8.25 

3.2') 

3. 25 

'      3.25 

3.25 

8.25 

3.25 

Li' 

5 

3.25 
3.25 

3.25 
3.21^ 

3. '25 
3.25 

3.25 
3.25 

3. '25 
3.26 

3. -25 
3. -25 

3.35 
3.-2> 

•»  .» 

6 

p 

/.,.. 

3.25 
3.25 

2.25 
3.2:v 

3.25 
3.25 

3.25 
3.25 

3.25 
3. -25 

3.25 

3.25 

3.25 
S.25 

•  ■ 

8 

9 

3  u:- 

3  1^3 

3.25 

3.25 

8.25 

3.25 

3.25 

■~A 

10 

3.  2.'> 

'?..  25 

3.25 

3.25 

3.25 

3.25 

3.25 

i  ' 

11 

3  2^, 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

:-■  * 

12 

3.2"' 

3.25 

8.25 

3.25 

3.25 

3.25 

3.2> 

.1 

13 

3  ?5 

3.25 

3.25 

8.25 

3.26 

3.25 

3.25 

.     - 

14 

?.25 

3.25 

3.25 

8.26 

3.25 

3.25 

3,25 

4 : 

15            

3.25 
3.25 

3.25 
3.25 

3.25 
8.25 

3.25 
8.25 

3.25 
3. '25 

3.25 
3.25 

3.25 
3.25 

*•    • 

16 

1  •- 

17 

8.25 

3.25 

3.26 

3.25 

3.25 

3.25 

3.25 

.1 

18 

3.2.1 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

-      . 

19 

3.25 

3.25 

3.25 

3. -25 

3.25 

3.25 

3.25 

1 

20 

3.25 

3.25 

3.25 

3.25 

3. '25 

3.25 

3.25 

\    • 

21 

3.25 

3.2o 

3.25 

3.25 

3.-25 

3.25 

3.25 

-<■ 

22 

3.25 

3.25 

3.25 

3.25 

8.i5 

3.25 

5.37 

S    . 

23 

3.25 

3.25 

3.25 

3.26 

3. -25 

3.25 

4.25 

1-: 

24 

3.25 

3.25 

3.25 

3.25 

3.25 

3.25 

3.45 

4..: 

25 

3.25 
3.25 
3.25 

3.25 
3.25 
3.25 

3.25 
3.25 
3.25 

3.25 
3.26 
3.25 

3.26 
8.25 
8.25 

3.25 
3.25 
3.25 

5.47 

5,29 
5.K> 

. 

26 

27 

^   » 

'28 

3.25 

3.25 

3.25 

3.25 

3.26 

3.25 

h,e2 

^ 

29 

3.25 
3.25 

3.25 

3.25 
3.25 

3.25 
8.25 

3.25 
8. -25 

8.25  1 
3.25 

.5l75 
6.05 

30 

m 

?:  

3.25 

3. '25 

3.25 

6-20 

>      • 

VERDE    RIVER   AT   MCDOWELL,    ARIZ. 


This  station  was  established  April  20,  1897,  by  J.  B.  L«ippinn»ti. 
It  is  located  30  miles  northeast  of  Phoenix,  15  miles  northeast  of  M*vn. 
2 J  miles  above  the  Arizona  Canal  diversion  dam,  and  three-fourth^  d 
a  mile  above  the  mouth  of  the  river.  Three  gages  have  l)een  in  um'^i 
this  station,  as  follows: 

Gage  No.  1  was  established  April  20,  1897,  by  J.  B.  Lippincott.  It 
consisted  of  a  vertical  rod  attached  to  a  large  cottonwood  tree  on  ih- 
east  bank  about  60  feet  below  the  cable.  Readings  were  taken  fnc 
this  gage  until  November  11,  1899,  when  the  station  was  temporarii 
abandoned.  The  bench  mark  is  a  point  on  a  cats-claw  (Acacia)  tr- 
about  100  feet  southeast  of  the  gage.  Its  elevation  is  27.02  feet  alK-vr 
the  zero  of  the  gage. 

Gage  No.  2  was  established  in  Januaiy,  1901,  by  H.  G.  Heisler.  ar 
observations  were  resumed.  It  is  an  inclined  2  by  4  inch  timber,  f;.- 
toned  to  the  rocks  on  the  west  bank  about  500  feet  above  the  cable,  t  ? 
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zero  of  the  gage  being  1,325.4  feet  above  sea  level.  Three  bench 
marks  have  been  established  for  gage  No.  2.  First,  a  nail  in  a  niesquite 
tree  about  6  feet  below  the  cable  anchorage  on  the  east  bank;  its  eleva- 
tion is  1,345.5  feet  above  sea  level,  and  20.10  feet  above  the  zero  of  the 
gage.  Second,  a  nail  in  the  cable  standard  at  the  east  bank;  its  eleva- 
tion is  1,341.3  feet  above  sea  level,  and  15.90  feet  above  the  zero  of  the 
gage.  Third,  a  mark  on  rock  at  the  gage;  its  elevation  is  1,330.4  feet 
above  sea  level,  and  5.00  feet  above  the  zero  of  the  gage. 

On  account  of  water  piling  up  at  gage  No.  2  during  flood,  gage  No. 
3  was  established  May  16,  1904,  by  C.  G.  Williams.  It  is  a  vertical 
H  by  6  inch  rod  spiked  to  a  2  by  6  inch  timl)er  fastened  to  a  willow 
tree  on  the  east  bank  about  one-half  mile  above  the  cable.  The 
zero  of  the  gage  is  1,339.26  feet  above  sea  level.  Two  bench  marks 
have  been  established  for  gage  No.  3.  First,  a  nail  in  a  large  cotton- 
wood  tree  on  the  top  of  the  east  bank  near  the  gage;  its  elevation  is 
1,354.11  feet  above  sea  level,  and  14.85  feet  above  the  zero  of  the  gage. 
Second,  a  nail  in  the  willow  tree  to  which  the  gage  is  attached;  its 
elevation  is  1,347.26  feet  above  sea  level,  and  8.00  feet  above  the  zero 
of  the  gage.  The  observer  is  W.  Richins,  who  also  makes  the  dis- 
charge measurements. 

Discharge  measurements  are  made  b}^  means  of  a  cable,  car,  and 
tagged  wire.  At  low  water  the  channel  is  oblique  to  the  gaging  sec- 
tion and  measurements  are  made  by  wading  at  a  point  400  feet  above 
the  cable.  The  channel  is  straight  for  a  distance  of  300  feet  above 
and  l)elow  the  station,  and  has  a  width  at  low  water  of  100  feet  and  at 
high  water  of  450  feet.  The  current  is  swift.  The  right  bank  is 
high,  rocky,  clean,  and  is  not  subject  to  overflow;  the  left  bank  is  low, 
clean,  and  is  subject  to  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  is  shifting. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  C.  G.  Williams,  district  hydrographer. 

Discharge  inetmiremeuts  of  Verde.  Hirer  at  }fcI)owellj  Ariz.^  in  1904' 


Dale. 


Hydroiprnipher. 


January  1 i  \V.  KichinH 

.Taniiary  6 ' do 

.January  9 do 

January  12 do 

January  15 ' do 

January  18 ' do 

January  22 do 

January  26 ) do 


Area  of 
section. 

Mean 
velocity. 

Gajfe     ' 

height.    1 

Dis- 
charge. 

S(/./ert. 

Ft.jyer  »cr. 

Feet.      1 

Sec-fret . 

119 

1.97 

2.19 

235 

119 

2.01 

2.19 

1 

239 

12S 

1       1.97 

2.20  , 

252 

125 

2.00 

2.20  1 

250 

116 

1       1.94 

2. 15  1 

225 

115 

1.98 

2.13  1 

228 

124 

2.05 

2.13  ' 

254 

115 

2.01 

2.12 

231 
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DiscJiarge  measuremenUi  of  Verde  River  at  McDowell,  Ariz.,  in  1904 — Continued- 


Date. 


Hydrographer. 


January  29 W.  Rich  ins 

February  2 do 

February  5 do 

February  9 ' do 

February  12  ..J do 


do 
do 
do 
do 
do 


February  16  .. 
February  19  .. 
February  23  , . 
February  26  . . 
March  1 

March  4 do 

i 

March  8« do 

March  11 « do 

March  14  " do 

March  18« do 


March  22« do 


March  25  « 
March  29'' 


do  . 
do*. 


April  1 « do 


April  5«.. 
April  8a.. 
April  12  «. 
April  15  «. 
April  19  «. 
April  22  «. 
April  26 «. 
April  29  «. 

May  3« 

May6'' 

May  10''.. 
May  13".. 
May  17«.. 
May20«.. 
May  24  a.. 
May27«.. 
May  31  a.. 
June  3a  .. 
June  7a.. 


...do 
...do 
...do 
...do 
...do 
. .  .do 
. .  .do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 


Area  of 
seetion. 


Mean  Ga^re  Dtv 

velocity,     height.       charpf. 


June  10a do 

tt Measurement  made  at  temporary  station  400  feet 


j.feet. 

Ft.  per  8fc. 

Pert. 

.'V-/*../».H 

112 

2.01 

2.10 

2i> 

112 

2.03 

2.10 

■>»- 

117 

2.05 

2.10 

.^, 

112 

2.11 

2.10 

2:v. 

105 

2.28 

2.06 

'iv 

102 

2.16 

2.00 

23 » 

100 

2.22 

2.00 

•»•■> 

97 

2.24 

1.99 

fi: 

93 

2.27 

1.95 

21 : 

94 

2.34 

1.92 

•>». 

84 

2.19 

1.85 

In 

85 

1.58 

1.80 

m 

90 

1.74 

1.82 

ly 

91 

1.80 

1.87 

ItA 

100 

1.97 

1.92 

V< 

99 

2.07 

1.92 

LU'. 

96 

2.31 

1.99 

** 

95 

2.02 

1.88 

r<; 

89 

1.97 

1.83 

i'^' 

84 

1.81 

1.79 

i*  - 

84 

1.67 

1.74 

n 

75 

1.53 

1.65 

i;* 

75 

1.45 

1.64 

If* 

74 

1.31 

1.60 

*•: 

75 

1.37 

1.63 

Itr 

77 

1.32 

1.62 

l»r' 

75 

1.28 

1.59 

v» 

70 

1.24 

1.58 

'A 

77 

1.38 

1.62 

].» 

71 

1.31 

1.52 

'. : 

71 

1.42 

1.^ 

h: 

99  . 

2.12 

1.82 

■  I 

75 

1.80 

1.49 

I.-.' 

70 

1.50 

1.36 

:c 

66 

1.38 

1.31 

66 

1.37 

1.27  1 

4 

63 

1.29 

1.23 

i' 

62 

1.29 

1.21 

««. 

62 

1.29 

1.21 

s 

upstrea 

im  from  ca 

ble  station. 
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Discharge  measurements  of  Verde  River  at  AfcDoiM,  Ariz.^  in  1904 — Continued. 


Date. 


Hydrographer. 


June  14« 

June  17 « 

June21« 

June24« 

June28« 

July  la 

July  5« 

July  8« 

July  120 

July  15  « do 

....do 
....do 
....do 
....do 
....do 
....do 


W.  Richins 

do  .... 

do.... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 


July  19« 

July  22^ 

July  266 

July  27  ft 

July  29ft 

July  31ft 

August  2ft do 

....do 
....do 
....do 
....do 
....do 
....do 
....do 
--..do 
....do 


August  5  ft 

August  9ft 

August  12  ft... 

August  16  ft . . . 

August  19  ft... 

August  23  ft... 

August  26  ft . . . 

August  30  ft . . . 

^!^eptembe^  2  ft, 

September  6ft..' do 

September  9  ft do 

September  13  ft. i do 

....do 
....do 


September  16  ft 
September  20  ft 

September  30  ftJ do 

October  4ft do 

October  7ft do 

Octolwr  lift... do 

October  14  ft do 

October  18  ft  ...| do 

October  25  ft  ...j do 

October  28  ft  ..,' do 

Noveml)er  1  «>.-' do 

November  4ft do 

November  lift.: do 

November  15  ft.' do 

November  18ft. do 

November  29  ft.' do 

November  29ft.l do 


«  Measurement  made  at  temporary  Htation  400  feet  upstream  from 
^Gage  heigh t8  from  July  21  to  December  31  taken  from  gage  No 
station.    All  other  gage  heights  from  gage  No.  2. 


Area  of 
section. 

Mean 
velocity. 

Fl.  per  tec. 

Gage 
height. 

Dis- 
charge. 

Sq./eet. 

t^et. 

Sec.'feet. 

56 

1.16 

1.16 

65 

55 

1.13 

1.14 

62 

53 

.96 

1.08 

51 

50 

.86 

1.02 

43 

52 

.98 

1.06 

51 

49 

.96 

1.02 

47 

48 

.92 

1.01 

44 

49 

.94 

1.02 

46 

50 

.94 

1.02 

47 

46 

.87 

.99 

40 

42 

.76 

.92 

32 

102 

1.38 

.50 

141 

347 

2.89 

2.02 

1,003 

1,233 

5.23 

5.30 

6,460 

449. 

2.98 

2.33 

1,340 

1,178 

5.15 

5.42 

6,070 

409 

2.77 

2.32 

1,133 

383 

2.94 

2.10 

1,125 

319 

2.59 

1.75 

826 

519 

3.88 

2.83 

2,014 

276 

3.05 

1.55 

841 

370 

3.36 

1.95 

1,244 

815 

6.36 

5.10 

5,184 

377 

3.55 

2.55 

1,340 

435 

3.89 

2.50 

1,693 

319 

2.94 

1.95 

.    938 

207 

2.47 

1.50 

513 

160 

2.24 

1.05 

359 

339 

3.27 

1.95 

1,109 

224 

2.26 

1.50 

506 

146 

2.10 

1.15 

307 

87 

2.03 

.68 

177 

100 

2.00 

.72 

200 

94 

1.87 

.68 

176 

96 

2.10 

.75 

202 

94 

2.15 

.72 

202 

85 

1.94 

.70 

166 

97 

2.08 

.74 

202 

91 

2.13 

.75 

194 

93 

2.07 

.78 

193 

101 

2.04 

.79 

206 

95 

2.11 

.84 

200 

105 

2.01 

.87 

211 

104 

2.a5 

.90 

213 

104 

2.09 

.95 

217 

108 

1.99 

.94 

215 

;am  from  c 
gage  No. 

able  statio 
3.    MeaHur 

n. 

ement  mac 

le  at  cable 

IRR133— 06- 


■15 
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Discharge  medsuremcnts  of  Verde  River  at  McDowell,  Ariz.,  in  1904 — Continued. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Fl.  per  tec. 
2.05 
2.M 
2.25 
2.08 
2.15 
2.22 
2.06 
2.17 

(xage 
height 

Feet. 

.98 
1.05 
1.02 

i.aj 

1.06 
1.07 
l.(M 
1.08 

'    ehaTVt*. 

I)eceml)er  6  <*  . . 

W.  HicliinH 

Nf/./ert. 
113 
121 
114 
106 
116 
118 
111 
111 

Ser.-/,.i. 

2:;i' 

Deceiiil)er  9  «  , . 

do 

L'Jv^ 

Defeinber  13  «  . 
I)eoeni])er  16  «  . 
De(*eiiil)er  20  ^^  . 

do 

do 

do 

2"Ki 

2LM 

*'4N 

Decenil)er  23  «  . 

do 

2HJ 

Decern l3er  27  «  . 

do 

21".* 

December  30  «  . 

do 

241 

«Gage  heightw  from  July  21  U)  December  31  taken  from 

gage  No.  \ 

3.    MetiHurement  made  at  c-hM-. 

Ktation.    All  other  gage  height^t  from  gage  No.  2. 


^fe(ln  daily  yatje  height,  in  feet,  of  Virde  River  at  McDowell,  Ariz.,  far  1904- 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

1 

!  Feb. 

1 
1 

Mar. 
1.92 

Apr. 
1.82 

May. 
a  1.57 

June. 
1.25 

1 
July. 

1.02 

1 

'  Aug. 

1 

1  Sept. 

2.07 

Oft. 

r 

Nov. 

Dtv. 

1    2.19 

'    2.10 

2.95 

0.68 

0.78 

0.  y.' 

,    2.19 

2.10 

1.92 

i    1.81 

1.57 

1.24 

,    1.02 

2.32 

1.90 

a.  68 

.79 

.  v»' 

"  2. 19 

2.10 

1.89 

.«1.80 

1.58 

1.23 

a  1.01 

2.10 

1.75 

.72 

.78 

.Vr. 

2.19 

2.10 

1.84 

1.80 

1.62 

1.22 

1.00 

2.18 

a  1.71 

.75 

.79 

i.yT 

2.19 

2.09 

■    1.82 

1.78 

1.62 

al.22 

1.01 

2.18 

1.67 

.68 

.79 

.  i»* 

2.19 

,    2.12 

1    1.82 

1.75 

1.62 

1.21 

1.00 

cl.90 

1.37 

.66 

.84 

.yy 

2.18 

a  2. 11 

1    1.81 

1.74 

1.60 

1.20 

1.01 

fl.80 

1.19 

.68 

.M. 

1.* 

2.19 

'    2.10 

1    1.80 

1.73 

a  1.57 

1.21 

1.01 

1.55 

1.15 

.66 

.M 

I..-; 

2.20 

2.10 

1.79 

1.72 

1.54 

1.21 

1.02 

1.77 

i.a5 

a.  67 

.85 

i.ii. 

"2.20 

1    2.10 

1.80 

« 1. 70 

1.52 

1.20 

al.02 

1.45 

1.06 

.73 

.H4 

IJV. 

2.20 

'    2.08 

1.82 

1.67 

1.51 

1.20 

1.01 

1.82 

«i.a5 

.75 

.84 

rtl.«« 

2.19 

2.W) 

1.83 

1.64 

.    1.62 

1.19 

1.02 

2.85 

i.a5 

.73 

.^ 

1  «ri 

a  2. 17 

2.06 

a  1.85 

1.66 

1.52 

1.17 

1.00 

1.90 

2.80 

.72 

rt.85 

H*J 

2.15 

a2.03 

1.87 

1.63 

2.28 

1.16 

.99 

2.22 

1.80 

.71 

.87 

1.04 

2. 15 

2.01 

1.88 

1.63 

2.23 

1.14 

.97 

2.05 

1.65 

.71 

..s^ 

i.«.: 

2.13 

2.00 

1.91 

1.61 

1.91 

1.13 

.97 

1.65 

1.50 

a. 72 

.90 

1    K 

«  2. 13 

2.00 

1.92 

al.60 

1.79 

1.13 

n.95 

3.80 

1.40 

.72 

.90 

:  II-. 

2.13 

1.99 

1.92 

1.59 

1.67 

1.11 

.93 

2.42 

al.2S 

.70 

.90 

•iim 

2.13 

2.00 

1.91 

1.60 

1.56 

1.10 

.92 

2.43 

1.17 

.68 

.91 

]  11'. 

2.13 

2.01 

a  1.91 

1.62 

1.48 

al.08 

.92 

f2.30 

i:i5 

.68 

«.92 

1  •«'. 

2.13 

a2.00 

1.91 

1.61 

1.42 

1.08 

ft  1.45 

1.90 

1.09 

.69 

.93 

1  1- 

2.13 

2.00 

1.92 

1.63 

al.40 

1.06 

.45 

2.85 

.97 

.72 

.95 

1  ■►. 

2. 12 

1.99 

1.93 

1.63 

1.39 

l.W 

1.15 

4.60 

.88 

a.  72 

.94 

1  'r 

a  2. 12 

1.97 

1.98 

a  1.62 

1.36 

1.02 

.56 

4.10 

.80 

.73 

.93 

1  "  r 

2.13 

1.97 

1.99 

1.60 

1.35 

1.01 

.64 

3.17 

.78 

.74 

.SU 

•u  »•. 

2. 12 

1.94 

1.95 

1.62 

1.33 

al.02 

2.02 

2.65 

.  77 

.75 

.92 

l.>. 

2.10 

1.93 

a  1.92 

1.64 

1.30 

1.03 

4.85 

2.42 

.73 

.75 

.93 

I.  u 

2.10 

<i  1. 92 

1.89 

l.()3 

1.30 

1.06 

2.20 

<'3.80 

.72 

.75 

.94 

1. »-. 

2.10 

1.92 

1.87 

1.59 

1.31 

1.04 

2.35 

2.40 

.69 

.75 

.W 

l.iT 

2.09 

1.8(; 

1.57 

1.28 

1 

1.01 

4.85 

2.45 

.68 

1.76 

.»! 

:.  ^ 

a  2. 10 

1.85 

1.26 

5.40 

2. 15 

.7S 

I 

t 

1.|^ 

nlntprj'olwto'l  paRe  height. 

h  Fn'slu't  July  21.    (Jaj^e  heiplit  7  a.  m.,  2  feet;  12  m.,  2.40  feet;  6  p.  m.,  0.9  feet. 

t'Gage  lieight  August  G,  7,  20,  an<l  28  estimated. 

Note.— (iage  height  January  1  to  July  20  from  gage  No.  2;  July  21  to  December  31  from  gage  No.  '.. 
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Mean  daily  discharge^  in  second-feet^  of  Verde  River  at  McDoxvell^  Ariz.y  for  1904. 


Day. 


Jan.   Feb.  '  Mar. 


1. 

2. 

3. 
4. 
o. 

li. 

7. 

s. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
2(). 
21. 
22. 
23. 
24. 

26. 
27. 
2S. 
29. 
30. 
31. 


235 
236 
237 
237 
238 
239 
240 
246 
252 
251 
251 
247 
238 
229 
'225 
223 
226 
228 
234 
241 
248 
254 
246 
242 
239 
231 
226 
226 
225 
224 
226 


226 

227 

231 

236 

287 

244 

240 

237 

236 

241 

240  I 

239 

236  I 

230 

224  I 

220 

221 

219  I 

222 

224 

222 

220 

217 

214 

214 

208 

210 

212 

216 


Apr. 


220 

214 

200 

182 

168  ' 

158  . 

146 

134  I 

137  I 

146  I 

157 

158  ' 

161 

1&4 

172 

184 

192 

197 

197 

198 

201 

•205 

207 

219 

221 

212 

203 

195 

190 

186 

181 


173 

167 

161 

158 

150 

142 

140 

138 

134 

1'29 

120 

113 

114 

108 

107 

102 

99 

96 

97 

101 

99 

103 

104 

101 

98 

102 

107 

105 

96 

92 


May.  June.  |  July.  Aug.  ;  Sept.  Oct.   Nov. 


92 

92 

94 
104 
105 
106 
103 

99 

95 

93 

92 
118 

99 
322 
810  j 
233  I 
205 
166 
149 
132 
118 
114 
112 
105 
103 

99 

93 

93 

95 

89 

85 


83 
81 
79 
78 
78 
76 
74 
76 
76 
74 
74 
72 
69 
67 
63 
62 
62 
59 
67 
54 
54 
51 
48 
45 
43 
45 
46 
51 
48 
43 


45 

45 

48 

42 

43 

42 

43 

43 

45 

45 

48 

45 

42 

41 

88 

88 

36 

34 

32 

32 

530 

185 

360 

150 

170 

1,008 

5,600 

1,200 

1,360 

5,250 

6,080 


1,860 

1,133 

975 

1,186 

1,210 

930 

850 

659 

840 

565 

840 

2,050 

960 

1,370 

1,270 

935 

4,150 

1,850 

1,850 

1,430 

850 

1,780 

4,500 

3,650 

2, 150 

1,460 

1,280 

8,525 

1,460 

1,680 

1,230 


1,090 
890 
740 
690 
645 
480 
365 
375 
359 
365 
375 
885 

2,210 
880 
670 
506 
440 
375 
315 
307 
285 
243 
215 
193 
190 
190 
183 
183 
177 
177 


181 
184 
197 
207 
186 
176 
176 
174 
178 
195 
202 
200 
200 
200 
192 
186 
177 
165 
165 
168 
175 
186 
190 
196 
202 
201 
198 
194 
192 
192 
195 


Dec. 


198 

199 

200 

206 

203 

213 

210 

208 

207 

202 

200 

200 

206 

212  ' 

216 

218  ' 

215  j 

213 

213 

214 

214 

217 

215 

213 

215 

210 

212 

215 

215 

215 


119 
222 
'224 
227 
231 
234 
248 
269 
283 
278 
271 
261 
256 
249 
284 
'221 
•226 
'284 
'242 
249 
255 
256 
'260 
254 
246 
'235 
229 
235 
Z» 
241 
241 


Estimated  monthly  discharge  of  Verde  River  at  McDowelly  Ariz.^  for  1904. 

[Drainage  area,  6,000  square  mile8.] 


Month. 


January  . 
Fehrnarv 
March... 
April 


May 

June 

July 

August 

SeptemV>er 
October  .. 
November 
December 


Discharge  in  flecond-fcet. 


The  year 


:lmum. 

Minimum. 

Mean. 

1 

1 

254 

223 

237 

244 

208 

226 

221 

134 

184 

178 

92 

119 

322 

85 

126 

83 

43 

62.9 

6, 030 

32 

729 

4,500 

565 

1,624 

2,210 

177 

482 

207 

165 

las 

218 

193 

210 

283 

119 

241 

6, 030 

32 

369 

Total  in 
acre-feet. 


14,  570 

13,000 

11,  310 

7,081 

7,747 

3,743 

44,  820 

99,  860 

28, 680 

11,560 

12, 500 

14,  820 

269,  700 


Kun-ofT. 


Second-feet  i  i^,,,  +»,  ,„ 


0.040 
.038 
.031 
.020 
.021 
.010 
.122 
.271 
.080 
.031 
.  035 
.040 

.Of)2 


0.  046 
.041 
.036 
.022 
.024 
.011 
.141 
.312 
.089 
.036 
.039 
.046 

.843 


Note.— The  above  estimates  have  been  prepared  by  interpolation  ba.sed  upon  the  discharge  measure- 
ments and  gage  heights. 
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STREAM   MEASUREMENTS   IN    1904,  PART   X. 


[>'♦».    l.":^ 


MISCELLANEOUS   DISCHARGE    MEASURP^MENTS    IN   THS   COLORADO    RIVEt 

DRAINAGE    BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Colu- 
I'ado  River  drainage  basin  in  1904: 

Mi8ceUuneon8  discharge  measurements  in  Colorado  River  drainage  batnn. 


Date. 


Aug.  30 

June  18 

June  23 

May  1 

Apr.  30 

Aug.  29 

Sept.  1 

Oct.  5 

Aug.  16 

Sept.  2 

Oct.  5 

Aug.  16 

Aug.  24 

June  17 

Apr.  29 

Aug.  29 

Nov.  4 

Nov.  25 

Dec.  10 

July  25 

May  5 

May  5 

June  21 

June  20 

July  25 

Apr.  13 

July  14 

Aug.  25 

June  18 


Hydrographer.        i 


Stream. 


Locality. 


Oro  McDermith.-    Chimney  Creek..:  Yampa,  Colo 
do do do 


Fortification  Creek 


Craig,  Colo . . . 
Hayden,  Colo 
Craig,  Colo... 


Grand !  Wolcott,  Colo 


W.  A.  Lamb '  Grand  Lake. 


.do 
.do 
.do 
do 
do 


.do 
.do 
do 
do 
do 


Oro  McDermith . .    Hunt  Creek , 

do do 

do I  Marapos  Creek. . 

do ,  Rock  Creek 

R.  C.  Prewitt San  Juan  River  . 

do ' do 

do do 


Oro  McDermith . .    Soda  Creek 
W.  A.  Lamb i do  .... 


East  Inlet  to 

do 

do 

North  Inlet  to 

do 

North  Outlet  to 

Yampa,  Colo 

do 

Hamilton,  Colo 

McCoy,  Colo 

Farmington,  N.  Mex 

do 

do 

Steamboat,  Colo 

Steamboat  Springs,  Colo. 


do 

Oro  McDermith. 
do 


do 
do 
do 
do 
do 


Spring  Creek [ do 

do 

Walton  Creek... 

do 

White  River 

do 

Yampa  River . . . 
do 


Steamboat,  Colo. 

Sidney,  Colo 

Steamboat,  Colo. 
Whiteriver,  Colo 

do 

Yampa,  Colo 

do 


13 
16 

5;* 

}*y 
41 

4.S 
\?, 

4;j 

14*> 

37 

1,0»>4 

514 

427 
11 
86 
36 
41 

275 


•>  ~ 

rk.    t 
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Discharge  measurement  of  Im  Plata  canal  near  Hesperus,  Colo.,  in  1904, 


Date. 

Hydroiifrapher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gatre 
height. 

DiscbaT^*- 

June   14 

M.  C.  Hinderlider 

Feet. 
8 

Sq./ecL 
4.8 

Ft.  per  tec. 
0.94 

Feet. 
0.85 

4  ?. 
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Wcute  mmsurements  in  Colorado  River  drainage  basin  in  1904, 


Date. 


Oct. 
Oct. 


10 
11 


Oct.  31 
Nov.  1 
Nov.      1 


Nov. 
Nov. 
Nov. 


9 
9 
9 


Nov.  16 
Nov.  15 
Nov.    15 


Nov.  24 
Nov.  22 
Nov.    22 


Nov.  30 
Nov.  30 
Nov.    30 


Dec. 
Dec. 
Dec. 


6 
6 
6 


Hydrographcr. 


W.  V.  Hardy  and 
S.  M.  Smith. 

....do 


Oct. 

18 

do 

Oct. 

18 

do 

Oct. 

19 

do 

do 
do 
do 


W.  V.  Hanly 

do 

do 


.do 
.do 
.do 


do 
do 
do 


do 
do 
do 


.do 
do 
.do 


Btreaiu. 


New  River. 


Alamo  channel 
Canal  No.  5 


New  River 

Alamo  channel 
Canal  No.  5 


New  River 

Alamo  channel 
Canal  No.  5 


New  River 

Alamo  channel 
Canal  No.  5 


New  River 

Alamo  channel 
Canal  No.  5 


New  River 

Alamo  channel 
Canal  No.  5 


New  River 

Alamo  channel 
Canal  No.  5 


New  River 

Alamo  channel 
Canal  No.  5 


Locality. 


Brawley,  Cal . . 

Rockwood,  Cal 
Bemice,  Cal... 

Brawley,  Cal . . 
Rockwood,  Cal 
Bern  ice,  Cal... 

Brawley,  Cal . . 
Rockwood,  Cal 
Bemice,  Cal . . . 

Brawley,  Cal . . 
Rockwood,  Cal 
Bernice,  Cal... 

Brawley,  Cal.. 
liockwoo<J,  Cal 
Bernice,  Cal... 

Brawley,  Cal . . 
Rockwood,  Cal 
Bernice,  Cal . . . 

Brawley,  Cal . . 
Rockwood,  Cal 
Bernice,  Cal . . . 

Brawley,  Cal.. 
Rockwood,  Cal 
Bernice,  Cal... 


Dis- 
charge. 


i^c.  -fret. 
208 


43 


(«) 


380 
45 
77 


502 


381 
69 
58 


498 

318 

49 

0 


36: 


270 

117 

1 


388 

311 

81 

3 


395 


231 

73 

0 


304 

257 

46 

0 

303 


a  No  niPHsiirement  minle. 
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STREAM   MEAStTKEMENTS   IK   1904,   PART   X. 


I  vfu  in. 


Wante  measuremads  in  Colorculo  River  drainage  hamn  in  1904 — Continue-.!. 


Date. 


Dec. 
Doc. 
Dec. 


13 
13 
13 


Dec. 
Dec. 
Dec;. 


24 
24 
24 


Hydrographer. 


W.  V.  Hardy 

....do 

.-..do 

....do 

....do 

....do 


Stream. 


Locality. 


New  River 

Alamo  channel 
Canal  No.  5 

New  River 

Alamo  channel 
Canal  No.  5 


Brawley,  Cal • 

Rockwooii,  Cal 

Bernice,  Cal 

Brawlev,  Cal , 

- '  I 

Rockwood,  Cal ; 

Bernice,  Cal 


Srr. 


::>i 


MisceUanecms  discharge  measurements  in  Colorad*j  River  drainage  hmn  in  IffOS  and  IT*- 


Date. 


1903. 
Mar.     4 

May  9 

June  17 

June  19 

June  30 

July  1 

July  18 

July  29 

Aug.  8 

Sept.  14 

Oct.  19 

Nov.  17 

Dec.  18 

1904. 
Feb.    22 

Feb.  22 

Feb.  23 

Feb.  23 

feb.  23 

Feb.  23 

1903. 
May    20 


Hydrographer. 


W.  D.  Smith.. 


.do 


Stream. 


Colorado  Valley 
Pumping  and  Irri- 
gation Co.' 8  canal. 

do 


Locality. 


'   Gajse       I'i-- 
,  heifrht.  chanr 


Frrt. 


At  heading i*»' 


do 

do 

do 

do 

do 

do 

do 
do 
do 
do 
do 
do 


L.  M.  Barnes ' do 

W.  D.Smith do 

do do 

do ..' do 


.do 


W.  D.  Smith  and 
S.  M.  Wood- 
ward. 

do 

do 

do 

do 

do 


do 


Colorado     Valley 
Pumping  and  Irri- 
gation Co.' 8  canal. 

do 


.do 

.do 

.do 

.do 

.do 

.do 

.do. 

do 

.do 

.do 

.do 

.do 


At  heading. 


1.11 


44 
4^ 

4:; 

.Vi 


."ii 


-t_ 


;u 


I'-* 


.do 
.do 
.do 
do 


W.  D.  Smith 


Ludy  canal 


.do. 

.do. 

.do. 

.do 

.do 


89 


i: 

i: 
i: 


At  heading n 
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MisrMnu'uus  duscharge  mewmremenU  in  ( hlorado  River  drainage  fxtsin  in  190S  and  1904 — 

Continued. 


Dale. 


Hydrographer. 


Stream. 


June  5 

June  23 

Jiilv  21 

Sept.  11 

<  )i't.  9 

( )ct .  24 

Nov.  20 

Dee.  7 

Dee.  21 

1904. 

Mav  8 

Mav  24 

Jane  4 

June  IH 

July  27 

1908. 

June  5 

June  23 

1904. 

May  8 

May  24 

June  4 

June  16 

July  27 

Aug.  9 

1903. 

June  20 

June  20 

June  20 

June  20 

Oct.  1 

Oct.  1 

1904. 

Aug.  4 

Au<r.  3 


W.  I).  Smith, 

<lo 

do 

do 

do 

do 

do 

do 

do 


W.  D.  Smith. 

do 

do 

do 

do 


Ludv  canal 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .-... 

do  .... 

do.... 


Loral  ity. 


At  heading. 

....do 

do.,... 

....do 

....do 

....do 

....do 

....do 

....do...:. 


Ludy  canal At  heading. 


W.  D.Smith 
do*. 


do 
do 
.do 
.do 


do. 
do. 
do. 
do. 


W.  D.Smith 

do , 

do 

do 

do 


Farmers'  canal 
...do 


FarmerH*  canal 
do 


At  heading. 
....do 


do 
.do 
do 


S.  M.  Smith do 


At  heading. 

do 

do 

do 

do 

do 


W.  I).  Smith Rose  flume i  At  Ro.se  ranch  » 


do 
do 
do 
do 
do 


do 
.do 
.do 
do 
do 


do. 
.dc». 
do. 
.do. 
do. 


GaKe       DU- 
heiicht.  charge. 


Feet. 


0.96 
.91 
.86 
.97 
.(58 
.68 


W.  D.  Smith Imjx»rial  canal |  At  junction  with 

(-arter  River, 
I  I      Mexico. 


do 


I  Main  channel,  Im-     Relow   Bests' 
|>erial  canal.  camp,  Mexico. 


Sec.fi, 

79 
•38 

71 

63 

25 

66 

24 

37 

14 

50 
59 

158 

92 

185 

25 
38 

63 
97 
56 

:« 

47 
70 

10 

8.5 

8 
10 

7 

7 

309 
525 


oTlit'JH'  nicaHuri'mciitH  wen*  made  to  rate  flume  fortu«'<TtiiiiiinK  dutv  of  watcT  on  12^101^;  alfalfa  field. 
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Txo.  133. 


M'ucellaueous  diacharge  measurements  in  Colorado  River  drainage  hatin  in  1903  and  1904— 

Continued. 


Date. 


1904. 
Aug.      3 


Oct. 
Nov. 


12 
2 


Nov.    10 

Nov.    17 

Nov. 

Dec. 

Dec. 

Dec. 

Dec. 


Uydrographcr. 


W.  D.Smith 


S.  M.  Smith 


23 
1 
7 

14 
21 


W.  V.Haixiyand 
8.  M.  Smith. 


S.  M.  Smitli . 
W.  V.  Hardy 

do 

do 

do 

do 

do 


stream. 


Locality. 


Padrone  River  di- 
version (waste 
from  Imperial 
canal). 

New  River 


do 

do 
.do 
.do 
.do 
do 
.do 
do 


At  Bests'  camp, 
Mexico. 


At  Oalexico,  Cal. 
do 


faeig-ht.  c-lttn>. 


fbel. 


609 


do. 
do. 


do. 


.do. 
.do. 
.do, 
do. 


154 


52 


2^ 
24 


is.r; 

Iti.  7 

22 
10.  J 


Creeks  and  canals  in  norlheastem  Utah. 


Date. 


1904. 
Mar.  16 
May  27 
Aug.  29 
May  24 
July  14 
July  14 

May  27 
May  16 

June  29 
June  28 


Hydrographer. 


Stream. 


H.  S.  Reed... 

do , 

do 

do 

do 

*  •  «  •  aXJ^J    ■■••«•> 


Locality.        ;  Width. 


'A.reaof 
iHectlon. 


.do 
.do 

.do 
.do 


Pole  Creek 

do 

do j do 

Drj'Fork do 

Dry  Gulch  Creek 

Government  ca- 
nal below  post. 

Farm  Creek 

Stream  at  lake  a 
(tributary). 

do 


Above  mouth 
....do 


....do 

Below   head- 
gate. 

Above  mouth... 

West    Fork   of 
Lake  Creek. 


do 


Lake  Creek Below  Junction. 


flset. 

12 

17 

12 

29 
5.5 
6.5 

6.5 
12.5 


Mean 
ve- 
locity. 


height-  charpr. 


Sq.  feet.  Fl.  p. «. 


12 
72 


6.76 
18.6 

8.1 
SO 

2 

4.6 

4.8 
12 


140 


1.10 
3.41 
L19 
6.16 
.90 
L91 

3.51 
8.09 

2.31 
5.06 


J^Kt, 

Srr.-\ 

7.4 

£3 

:f.: 

31^ 

1.- 

«.: 

n 

37 

1.75 


21 
7(^ 


a  This  creek  has  good  slope  and  could  be  used  for  waterpowcr. 
GREAT  BASIN  DRAINAGE. 

The  Great  Basin  comprises  an  immense  area  of  interior  drainage  in 
which  the  streams  do  not  discharge  into  the  ocean.  This  area  is  not 
one  single  drainage  basin,  but  rather  consists  of  a  number  of  basin^N 
some  of  which  are  connected  while  others  are  closed;  the  outer  bound- 
ary of  all,  however,  is  at  such  an  elevation  that  the  region  as  a  whole 
has  no  outlet.  The  Great  Basin  includes  almost  all  of  Nevada,  western 
Utah,  and  contiguous  parts  of  Idaho,  Oregon,  and  California.  It  i> 
rudely  triangular  in  outline,  resembling  an  isosceles  triangle,  the  apx 
of  the  longer  dimension  extending  almost  to  the  Gulf  of  California. 
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This  inclosed  area  is  approximately  800  miles  long  from  north  to  south, 
500  miles  broad  in  the  widest  part,  and  it  has  been  estimated  to  include 
208,500  square  miles.  The  Great  Basin  is  bordered  on  the  west  by 
the  Sierra  Nevada,  on  the  north  by  the  Columbia  plateaus,  and  on  the 
east  by  the  Rocky  Mountains  and  the  Colorado  plateaus.  The  southern 
extremity  lies  in  the  little-known  area  west  of  Colorado  River  and 
north  of  the  Gulf  of  California. 

Topographically  this  interior  drainage  area  in  general  is  character- 
ised by  isolated  narrow  mountain  ranges  trending  north  and  south, 
which  are  separated  by  broad  valleys.  In  altitude  the  Great  Basin 
varies  considerably.  The  valleys  in  the  southern  part  are  low,  Death 
Valley  being  below  sea  level,  while  in  the  north  the  valleys  have  a 
general  elevation  of  from  4,000  to  5,000  feet.  The  intervening  high- 
lands often  rise  several  thousand  feet  above  their  bases,  and  some  of 
the  peaks  of  the  bordering  mountains  attain  elevations  of  13,000  feet. 

Upper  branches  of  the  intermontane  valleys  extend  into  the  interior 
ranges  as  narrow  drainage  ways  that  are  dry  during  most  of  the  year, 
while  the  drainage  from  the  high  mountains  on  the  east  and  west 
lK)rders  of  the  Great  Basin  passes  through  deep  canyons  into  the  broad 
valleys,  where  the  perennial  streams  maintain  lakes.  Among  these 
are  Great  Salt,  Utah,  and  Sevier  lakes  in  the  eastern  part,  and 
Pyramid,  Winnemucca,  Honey,  Walker,  Mono,  and  Owens  lakes  in 
the  western  part  of  the  Great  Basin.  With  the  exception  of  Utah 
Lake,  which  discharges  by  Jordan  River  into  Great  Salt  Lake,  the 
character  of  the  others,  in  consequence  of  the  concentration  of  salts 
due  to  evaporation,  is  saline.  Shallow,  temporary  bodies  of  water 
accumulate  in  some  of  the  broad  intermontane  valleys  during  the  wet 
season,  but  completely  evaporate  during  the  summer,  leaving  broad, 
muddy  plains  called  playas.  Bear  Lake,  in  the  mountains  of  the 
eastern  border,  and  Lake  Tahoe,  in  the  Sierras^  near  the  western 
border  of  the  basin,  are  large  bodies  of  fresh  water  that  drain,  respec- 
tively, to  Great  Salt  and  Pyramid  lakes. 

Geologically  the  Great  Basin  is  well  known  as  the  type  region  of 
the  ''  Basin  Range  structure."  Many  of  the  isolated  narrow  mountain 
ranges  that  trend  north  and  south  are  steep  on  one  side,  exposing 
cross  sections  of  the  rocks,  and  sloping  on  the  other,  conforming  with 
the  dip  of  the  strata.  These  ranges  have  been  uplifted  b}^  movements 
of  the  earth's  crust,  whereby  it  has  been  broken  into  tilted  blocks. 
The  greatest  displacements  of  the  Great  Basin  are  associated  with  its 
eastern  and  western  borders,  the  Wasatch  Mountains  and  Sierra 
Nevada  having  been  uplifted  many  thousand  feet.  The  mountains  of 
the  Great  Bfisin  are  commonly  composed  of  Paleozoic  strata,  often 
modified  by  vulcanism,  and  the  products  of  weathering  and  disintegra- 
tion of  these  rocks  have  accumulated  in  the  broad  intervening  valle3's, 
which  are  strewn  to  great  depths  with  unconsolidated  ddbris. 


234  STREAM   MEASUREMENTS   IN   1904,   PART    X.  [y*K\rx 

The  climate  of  the  Great  Basin  is  extremely  arid,  and  excepting  tb«/ 
few  favored  spots  where  irrigation  flourishes,  the  region  in  general  i-^ 
desert.  Over  the  larger  part  of  the  area  the  annual  precipitation  i> 
less  than  10  inches,  the  main  amount  occurring  as  snowfall  on  the  hijrh 
mountains.  Tempemture  varies  considerably  consequent  to  the  larir*- 
extent  of  the  area  and  to  the  differences  in  elevation.  Over  most  of 
the  region  the  heat  of  summer  days  is  intense,  but  the  diurnal  varia- 
tion is  considerable.  Evaporation  is  enormous.  From  the  surface  of 
water  in  the  vicinity  of  Salt  Lake  City  it  has  been  found  to  amount  to 
about  60  inches  a  year,  and  over  the  larger  part  of  the  Great  Basin  i> 
considerably  greater,  amounting  in  places  possibU'  to  150  inches. 

An  arid  climate,  however,  has  not  always  prevailed  in  this  region. 
In  late  geologic  time  (earl}^  Quarternary)  the  bordering  high  mouii- 
tjiins  supported  glaciers,  and  enormous  lakes  (the  old  shore  linos  <»f 
which  are  now  plainly  marked  on  the  sides  of  many  valleys)  accunn; 
lated  in  the  Great  Basin.  The  two  largest  of  these  lakes  have  bt^-n 
named  after  earl}'  explorers.  Lake  Bonneville  occupied  a  considt  i- 
able  part  of  western  Utah,  its  shrunken  remnants  being  represent*  d 
by  Sevier,  Utah,  and  Great  Salt  lakes;  and  Lake  Lahontan  covereil  ai. 
immense  area  in  western  Nevada. 

The  chief  riv^ers  of  the  Great  Basin  rise  in  the  mountains,  which 
form  its  eastern  and  western  borders,  and  receive  their  principal  >u{) 
ply  from  melting  snow.  The  nature  of  the  discharge  is  characteristic, 
the  maximum  commonl}^  occurs  in  late  spring  or  early  summer,  aft*  r 
W'hich  the  flow  decreases  to  a  minimum  during  the  winter  month-. 
Upon  leav:r/j  Cic  mr/i*ntain.i  little  or  no  increment  is  added  to  thv 
streams.  In  the  broad,  waste-filled  valleys  they  diminish  in  size,  dm- 
to  evaporation  and  seepage,  and  often  entirely  cease  to  flow.  Tm 
following  is  a  brief  description  of  the  chief  streams  of  the  (ireat  liu^iii: 

Bear  River  has  its  source  on  the  northern  slope  of  the  Uinta  Moui. 
tains  in  the  northeastern  part  of  Utah,  and  after  a  circuitous  cour<« . 
in  which  it  leaves  Utah  and  enters  Wyoming,  reenters  Utah,  ap|M'a> 
again  in  Wyoming,  makes  a  long  detour  in  Idaho,  reenters  Utah,  ainl 
finally  discharges  its  waters  into  (Jreat  Salt  Lake.  (Jonsidenil»l» 
irrigation  is  practiced  on  cerUiin  portions  of  the  river.  Logan  Riv«r 
joins  it  in  Cache  Valley,  Utah. 

Weber  River  rises,  in  the  high  country  east  of  the  Wasatch  Moun 
tains.  Passing  through  that  range,  it  appears  in  the  plains  region  \\ 
the  vicinity  of  Ogden,  where,  after  receiving  the  water  of  Ogii»i. 
River,  it  discharges  into  Great  Salt  Lake.  There  arc  a  numl>er  ••! 
good  reservoir  sites  on  its  upper  tributaries,  some  of  which  rccentlv 
have  been  utilized. 

City,  Parleys,  Emigration,  Mill,  and  Big  and  Little  Cottonw«H-l 
creeks  enter  Salt  Lake  Valley  from  the  Wasatch  Mountains  and  ur- 
tributary  to  Jordan  River.     Their  watersheds  are  small,  but  the  cnN'k> 


M.ND^RLiD^R^^swEND^  GREAT   BASiN    DRAINAGE.  235 

in  the  mountain  coui'ses  maintain  perennial  flows.  On  reaching  the 
main  valley  they  are  extensively  used  for  irrigation,  and  the  first  three 
furnish  the  chief  water  supply  for  Salt  Lake  City. 

American  Fork  and  Hobble  creeks  are  small  streams,  tributarj^  to 
Utah  Lake,  and  Spanish  Fork  River,  next  after  Provo  River,  is  the 
most  important  feeder  of  Utah  Lake. 

Provo  River  rises  on  the  western  slope  of  the  Uinta  Mountains  and 
after  receiving  a  number  of  tributaries  enters  \vhat  is  known  as  Heber 
Valley,  where  considerable  irrigation  is  practiced.  After  crossing 
this  valley  it  passes  through  the  Wasatch  Mountains  in  a  picturesque 
canyon,  and  finally  enters  Utah  Valley,  where  its  summer  flow  is  com- 
pletely diverted  for  irrigation  purposes.  Its  flood  waters  discharge 
into  Utah  Lake. 

Sevier  River  drains  a  large  area  in  the  southwestern  part  of  Utah. 
It  flows  northerlv  until  it  enters  Juab  Countv,  then  makes  a  short  bend 
uiul  flows  southwest  into  Sevier  Lake.  San  Pitch  River  joins  Sevier 
River  near  Gunnison,  Utah. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  Nevada, 
and  flowing  across  the  structural  features  of  the  countr\^  in  a  general 
westerly  and  southerly  direction,  finally  enters  Humboldt  Lake,  whence 
its  waters  find  their  wav  into  the  Humboldt  Sink.  The  tributaries 
follow  the  general  direction  of  the  n  ^untain  ranges,  and  flow  either  to 
the  north  or  to  the  south.  During  low  stages  the  water  of  the  river  is 
almost  wholl}^  diverted.  For  the  future  development  of  the  country 
recourse  must  be  had  to  the  construction  of  stomge  reservoirs.  Of  its 
tributaries  the  North  Fork  enters  it  west  of  Peko,  Nev.,  and  the  South 
Fork  enters  it  about  10  miles  below  Elko,  Nev.  Pine  Creek  is  a  tribu- 
tary from  the  ^outh  and  joins  it  near  Palisade,  Nev.  Marys  River  is 
one  of  its  headwater  tributaries. 

Walker  River  is  formed  by  two  branches  which  have  their  sources 
in  California,  but  unite  in  Nevada.  It  flows  north  and  then  takes  a 
.sharp  bend  to  the  southeast,  emptying  into  Walker  Lake. 

Carson  River  has  its  source  on  the  slopes  of  the  Sierra  Nevada  in 
eastern  California  and  flowing  northward  enters  the  State  of  Nevada. 
The  East  and  West  forks  unite  near  Genoa,  Nev.,  in  upper  Carson 
Valley.  At  Empire,  3  miles  east  of  Carson,  it  turns  to  the  northeast 
and  enters  a  deep  canyon,  through  which  it  flows  for  several  miles, 
emerging  into  a  second  smaller  valley  a  short  distance  above  the  town 
of  Dayton.  After  leaving  this  valley  it  passes  through  two  other 
shorter  canyons  and  through  one  rather  large  valley  before  entering 
lower  Carson  Valley,  or  Carson  Sink  Valley,  as  it  is  also  known,  and 
discharges  its  waters  into  the  Cai-son  Sink. 

The  Truckec  has  its  source  on  the  slopes  of  the  Sierra  Nevada,  in 
eastern  California,  and  flows  northward,  entering  Lake  Tahoe,  which 
is  at  an  elevation  of  6,225  feet  and  is  the  largest  bodv  of  fresh  water 
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in  the  United  States  at  this  considerable  altitude.  The  area  of  th? 
lake  is  193  square  miles.  Its  outlet  is  at  Tahoe,  Cal.,  from  whirh 
point  Truckee  River  has  a  geneml  northward  and  eastward  <'our>»\ 
receiving  several  important  tributaries  which  contribute  to  its  flt^^\. 
It  drains  into  Pyramid  and  Winnemucai  lakes,  which  have  no  outlet. 
Donner  and  Prosser  creeks  are  tributaries  of  Truckee  River.  Inde- 
pendence Creek  discharges  into  the  Little  Truckee,  a  main  branch  of 
Truckee  River,  entering  it  at  Boca,  Cal.  They  drain  areas  of  31,  M^. 
and  8.6  square  miles,  respectively,  lying  to  the  northwest  of  Lake 
Tahoe,  in  California. 

Susan  River  has  its  source  in  the  Sieri-a  Nevada,  in  northeastern 
California,  and  flowing  eastward  discharges  into  Honey  Lake — one  of 
the  land-locked  lakes  of  the  Great  Basin — of  which  it  is  the  principal 
feeder.  A  considerable  area  of  land  is  irrigated  from  the  waters  of 
the  river  below  the  gaging  station,  and  during  the  last  ten  or  twelve 
years  several  projects  have  been  started  for  irrigating  other  extensive* 
areas  by  the  storage  of  its  waters  both  above  and  below  the  town  of 
Susanville. 

BEAR  TAKE   AT  FISHHAVEN,  IDAHO. 

This  station  was  established  October  6,  1903,  by  W.  P.  Hardesty. 
It  is  located  at  Fishhaven,  Idaho,  on  the  west  shore  of  Bear  Lako. 
about  4  miles  north  of  the  Idaho-Utah  State  line.  A  plain  staff  gag^\ 
graduated  to  feet  and  tenths,  is  driven  vertically  into  the  bed  of  the 
lake  10  feet  east  of  a  crib  where  water  from  a  spring  rises  to  the  sur- 
face. The  gage  is  protected  by  2.  by  4  inch  stakes  driven  on  either 
side.  The  spring  melts  the  ice  before  the  regular  spring  break-up, 
and  the  shore  at  this  point  is  comparatively  free  from  the  effect>  of 
the  ice  breaking  up,  while  onl^^  a  few  hundred  feet  away  the  i<'e  i> 
piled  up  in  great  grinding  masses  during  the  breaking-up  season. 
The  gage  is  located  on  land  used  as  a  summer  resort,  owned  by  G.  C 
Gray,  of  Montpelier,  Idaho,  and  is  immediately  south  of  the  sumnif: 
resort  known  as  "  Nelson's  camp."  The  gage  is  read  by  John  L.  Nelson 
when  the  surface  of  the  lake  is  calm.  An  extreme  high-Tvater  mark 
pointed  out  by  the  observer,  who  has  lived  here  thirty -three  years 
indicates  that  twent}^  or  thirty  years  ago  the  surface  of  the  lake  wa- 
at  approximately  gage  height  6.5  feet.  A  more  definite  mark  show>  a 
gage  height  of  6  feet  as  occurring  twenty  years  ago.  Bench  mark 
No.  1  is  a  wooden  hub  driven  flush  with  the  ground,  1  foot  south  of  a 
15-inch  Cottonwood  tree,  1  foot  east  of  fence  on  east  side  of  the  countv 
road,  142  feet  north  of  the  gage  and  about  18^  to  the  west.  Its  eleva* 
tion  is  12.19  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  i>  a 
shoulder  cut  on  an  above-ground  root  of  a  20-inch  Cottonwood  tree  :i 
feet  southeast  of  the  southeast  corner  of  the  porch  of  house  on  the 
summer  resort  grounds.     It  bears  81^  west  93  feet  south  of  the  gacri- 
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rod.  Its  elevation  is  7.13  feet  above  the  zero  of  the  f(s,ge.  By 
readings  on  the  lake  surface  here  and  at  the  north  end  of  the  lake, 
October  6, 1903,  the  elevation  of  the  zero  of  the  gage  was  found  to  be 
12.26  by  the  datum  used  on  canal  surveys,  etc.,  during  1903.  This 
elevation  is  probably  correct  to  within  0.05  foot.  The  elevation  above 
sea  level  is  approximately  6,000  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 


Mean  daily  gage  height^  infeet^  of  Bear  Lake  at  Fishhaven^  Idaho,  for  190S, 
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Mean  daily  gage  height,  in  feet,  of  Bear  Ixike  at  Fishharen,  Idaho,  for  1904* 
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BEAR  RIVER  AT  DINGLE,   IDAHO. 

Til  is  station  was  established  May  9, 1903,  by  G.  L.  Swendsen-  It  i> 
located  in  the  cut  made  by  the  Oregon  Short  Line  Ilailroad,  one-fourtb 
mile  east  of  the  railroad  station  at  Dingle.  The  station  is  25(>  f«.Ht 
south  of  the  railroad  track.  The  original  gage  was  a  vertical  woodc  n 
rod  bolted  to  an  iron  rod  which  was  driven  into  the  bed  of  the  stream. 
It  was  replaced  April  15,  1904,  by  a  new  vertical  gage  graduated  to 
feet  and  tenths,  from  2.5  feet  to  10  feet.  The  zero  of  the  new  gage  i> 
at  the  same  elevation  as  that  of  the  old  gage,  which  is  6,015.3  ft^t 
above  the  datum  of  the  Oregon  Short  Line  Railroad  levels  and  iS.:4 
feet  above  the  datum  of  the  survey  for  the  Bear  Lake  reservoir  projt^  t 
made  during  the  summer  of  1903.  The  gage  is  read  once  each  day  b\ 
M.  K.  Hopkins.  Discharge  measurements  are  made  by  means  of  j 
cable  and  car.  The  cable  has  a  total  span  of  151  feet.  The  initial 
point  for  soundings  is  the  zero  mark,  8  feet  from  the  end  of  the  cabi* 
at  the  north  bank.  The  channel  is  straight  for  400  feet  above  ami 
below  the  station.  The  velocit}^  is  moderate  at  ordinar}-  stages  and  i* 
well  distributed.  Both  banks  are  high,  not  liable  to  overflow,  ami 
cleared  of  everything  except  some  small  brush.  The  bed  of  the  stn^ar.] 
is  composed  of  gravel,  and  there  is  but  one  channel  at  all  stag**>. 
Bench  mark  No.  1  is  a  United  States  Geological  Survey  standard  iron 
bench-mark  post,  bearing  N.  33^  15'  E.  37  feet  from  the  north  end  tf 
the  cable.  Its  elevation  is  15.59  feet  above  the  zero  of  the  ga^^\ 
Bench  mark  No.  2  is  the  top  of  the  south  post  of  the  cable.  Iti*  eleva- 
tion is  18.04  feet  above  the  zero  of  the  gage.  Bench  mark  Xo.  3  is  tin 
top  of  a  4-foot  stick  of  timber  planted  2.7  feet  in  the  ground.  It- 
elevation  is  18.42  feet  above  the  zero  of  the  gage. 

The  observ^ations  at  this  station  during  1904  have  been  made  und»^r 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  jjieasuremtnts  of  Bear  River  at  Dingle^  IdahOj  in  1904- 


Date. 


March  3  a 

April  13 

Mays 

June  7 

June  28 

August  10 

November  7  . . 
Docember  20  ^ 


Uydrographcr. 


Area  of 
section. 


W.  P.  Hardesty . . . . 

do 

C.  Tanner 

H.  S.  Kleinschmidt 

do 

C.  Tanner 

W.  Swendsen 

C.  Tanner 


Square  feet. 
522 
340 
518 
572 
435 
191 
194 
149 


Mean 
veloeity. 


Ft.  per  sec. 
2.01 
2.64 
3.89 
4.63 
3.21 
1.41 
1.39 
1.65 


Gage 
heitrht. 


Fed. 
6.50 
5.28 
6.73 
7.40 
6.04 
.3.90 
3.95 
8.93 


l.lL- 


>«'  ■• 


u^ 


1.:^ 


■J  4 


(« River  frozen  at  gage. 


b  stream  nearly  frozen  over. 


II 
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Mean  daily  gage  height,  in  feet,  of  Bear  River  at  Dingle,  Idaho,  for  1904. 


— 

^"~ 

"^^ 

"~      ~  — 

.  ^— . 

—                 —... 

"■^ 

_     ~  -~ 

™ 

* 

Jan. 
a  8.  GO 

Feb. 
4.10 

Mar. 
6.40 

Apr. 
5.40 

May.  1  June. 
6.00  j    7.90 

July. 

Aug. 

4.15 

Sept. 

_ 

4.00 

Oct,. 
3.90 

Nov. 
4.00 

Dec. 

1 1 

5.60 

4.20 

2 

3.70 
3.70 
3.80 

4.10 
4.10 
4.20 

6.50 
7.00 
6.60 

4.90 
4.90 
4.70 

6.00       7.90 

5.60 
5.50 
\50 

4.10 
4.00 
4.00 

4.00 
4.00 
4.00 

3.85 
3.85 
3.80 

4.00 
4.00 
4.00 

4.00 

3 

6.10 

7.95 

4.00 

4 

6.20       8.00 

4,50 

r> 

3.  HO 
3.»0 

4.20 
4.20 

6.30 

6.80 

4.80 
4.90 

6.30  '     7.90 
6.50       7.60 

5.50 
6.50 

4.00 
4.00 

4.00 
4.00 

3.  SO 
3.80 

4.00 
4.00 

4.10 

G 

4.60 

7 

3.«0 
3.90 
3.W 

4.20 
4.20 
4.20 

5.40 
5.50 
4.90 

5.10 
5.20 
5.10 

6.70       7.40 
6.80       7.30 
6.60  1    7.20 

5.50 
5.40 
5.40 

3.96 
3.90 
3.90 

4.00 
4.00 
4.00 

3.85 
3.90 

8.95 
8.95 
8.96 

4.30 

H            .... 

3.90 

•J 

4.20 

U> 

3.90 

4.20 

5.10 

5.10 

6.60       7.10 

5.30 

3.90 

3.95 

3.90 

8.95 

3.90 

11 

8.90 

4.20 

6.20 

5.10 

6.60 

7.00 

5.20 

3.90 

3.90 

8.90 

8.90 

4.10 

12 

3.90 

4.20 

5.80 

5.20 

6.60 

6.90 

5. 15 

3.90 

3.90 

4.00 

8.90 

4.20 

13 

3.90 

4.20 

5.50 

5.40 

6.60 

6.86 

5.10 

4.10 

3.90 

4.00 

4.00 

4.10 

11 

4.00 

4.20 

5.30 

5.50 

6.60 

6.70 

5.10 

4.10 

3.90 

4.00 

4.10 

3.90 

i;»        

4.00 
4.00 

4.20 
4.20 

5.00 
5.20 

5.80 
6.00 

6.70 
6.90 

6.60 
6.60 

5.00 
5.00 

3.90 
8.90 

3.90 
3.90 

4.00 

3.60 
4.30 

3.90 

3.90 

17 

4.00 

4.20 

4.90 

6.10 

6.95 

6.80 

4.90 

.4.00 

8.90 

4.00 

4.50 

4.80 

IS 

4.00 

4.20 

4.H0 

6.00 

7.00 

6.80 

4.80 

4.00 

3.90 

4.00 

4.00 

4.10 

19 

4.00 

4.20 

4.90 

5.90 

7.20 

6.80 

4.75 

4.00 

3.90 

4.00 

4.00 

3.90 

4.00 

4.20 

4.90 

5.90 

7,30 

6.70 

4.70 

4.00 

3.90 

4.00 

3,80 

4.10 

21 

4.00 

4.20 

5.00 

5.90 

7.40 

6.60 

4.70 

4.00 

8.90 

4.00 

3.80 

4.00 

22 

4.00 

4.20 

5. 20 

5.95 

7.50 

6.60 

4.50 

4.10 

3.90 

4.00 

4.30 

3.90 

23 

4.00 

4.40 

5.40 

5.90 

7.70 

6.55 

4.40 

4.10 

3.90 

4.00 

4,40 

4.10 

2* 

4.00 

4.40 

5.  fO 

5.  HO 

7.75 

6.50 

4.40 

4.20 

3.90 

4.00 

4,80  ^ 

3.90 

25    

4.00 
4.00 

4.40 
4.60 

5.20 

5.70 
5.70 

7.80 
7.90 

6.40 
6.20 

4.35 
4.30 

4.40 
4.20 

3.90 
3.90 

4.00 
4.00 

4.30 
4.60 

4.00 

4.00 

27 

4.00 
4.00 
4.00 
4.10 
4.10 

4.  HO 
5.70 
6.75 

5.10 
4.80 
4.70 
4.70 
5.00 

5.80 
5.90 
5.90 
6.00 

8.00 
8.00 
7.90 
7.90 
7.90 

6.20 
6.a5 
5.90 
5.75 

4.25 
4,30 
4.20 
4.-20 
4.20 

4.10 
4.00 
4.00 

4.00 

3.90 
3.90 
8,90 
3.90 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
4.20 
4.40 
4,40 

ft  4. 30 

2S 

5.40 

29 

5.20 

:iO 

5.  SO 

31 

4.70 

'»  River  frozfii  from  Ian.  1  to  Mar.  7 
rnrrc<*ii'<J  for  ice  coiidilioii.s  before  applying  the  rating  table 

^(iaKe  height>i  December  27-31  are  loo  high  owing  to  ice  conditions 
feet  in  getting  diixiharge. 


(•age  rend  to  surface  of  Ice.    Above  gage  heights  have  been 

Have  been  corrected  to  4.0 
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Rating  table  for  Bear  River  at  Dingle^  Idaho j  from 

January  1  to  December  SI,  IC^iJl 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

1 
height. 

Discharge.  : 

j 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

[lisciian;^ 

!      F^et. 

Second-feet. 

Second-fed. 

/tat 

ScfORd-/'*f 

3.10 

60 

4.20 

370 

5.30 

895 

6.40 

l,7:it 

3.20 

75 

4.30 

410 

5.40 

955 

6.60 

1,910 

3.30 

90 

,     4.40 

455 

5.50 

1,020 

6.80 

2,0i*J 

3.40 

110 

4.50 

495 

5.60 

1,085    . 

7.00 

2,275 

3.50 

i;^ 

4.60 

540 

5.70 

1,155    1 

7.20 

2,455 

3.60 

160 

4.70 

590 

5.80 

1 

1,230 

,     7.40 

tm 

3.70 

190 

,     4.80 

635 

;    5.90 

1,300 

!     7.60 

2, 815 

3.80 

225 

i     4.90 

685 

6.00 

1,375 

7.80 

tm 

3.90 

260 

1     5.00 

740 

6.10 

• 

1,460 

8.00 

3, 17') 

4.00 

295 

5.10 

790 

6.20 

1,550 

4.10 

330 

5.20 

840 

6.30 

1,640    1 

1 

The  alxjve  table  is  applicable  only  for  oi>en-channel  conditions.  It  is  based  ui^i. 
9  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  betveri 
gage  heights  3.50  feet  and  7.40  feet.  The  table  has  been  extended  beyond  ilie* 
limits.  Above  gage  height  6.10  feet  the  rating  curve  is  a  tangent^  the  difference  \x.u 
90  per  tenth. 

'Estimated  monthly  discharge  of  Bear  River  at  Dingle,  Idaho y  for  1904, 


January . 
February 
March... 

April 

May 


June 

Julv 

August . . . 
September 
October... 
November 
December  , 


Month. 


The  year 


Discharge  in  second-feet. 


ToltlJ! 

Maximum. 

Minimum. 

r 

Mean. 

acre-fi.-t'- 

110 

60 

1 

87.3 

o.;>.» 

590 

110 

215 

12,-:' 

1,230 

590 

854 

32.  Ml 

1,460 

590 

1,059 

KU'? 

3,175 

1,375 

2,302 

HI-' 

3,175 

1,190 

2,177 

12H.V» 

1,085 

370 

711 

43, ::' 

455 

260 

305 

is.:.v 

295 

260 

271 

Kl.r 

295 

225 

277 

17.  iC 

635 

160 

339 

:\i :" 

540 

260 

322 

iy.>i<' 

3,175 

60 

743 

.m^' 

HINDERLIDBR,  .SWENDSEN 
AND   CHANDLEB. 
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BEAR  RIVER  NEAR  PRESTON,  IDAHO. 

This  station,  established  October  11,  1889,  is  about  6  miles  from 
Preston,  Idaho,  and  IQ  miles  north  of  the  Utah-Idaho  boundary  line. 
The  station  is  of  considerable  importance  from  the  fact  that  its  loca- 
tion is  near  the  Utah-Idaho  line,  and  the  measurements  there  will  indi- 
cate the  volume  of  water  that  passes  from  Idaho  into  Utah.  During 
1901  a  large  canal  was  completed,  appropriating  the  waters  of  Bear 
River  about  8  miles  below  Soda  Springs  in  sufficient  quantity  to  irri- 
gate about  35,000  acres  of  very  fine  land  in  that  locality.  The  origi- 
nal gage  consisted  of  a  vertical  board  nailed  to  a  pile  of  the  highway 
bridge.  This  was  carried  away  June  30,  1899,  but  was  replaced  on 
August  4  by  a  wire  gage.  It  is  read  b}'^  J.  A.  Nelson.  Discharge 
measurements  are  made  by  means  of  a  cable  and  car.  The  initial 
point  for  soundings  is  the  post  over  which  the  cable  passes  on  the 
right  bank.  The  channel  is  straight  for  250  feet  above  and  below 
the  station.  Both  banks  are  high,  clean,  and  not  liable  to  ovel*flow. 
The  bed  of  the  stream  is  smooth,  and  there  is  but  one  channel  at  low 
water.  The  bench  mark  for  the  readings  of  1903  is  that  of  the  old 
gage,  which  is  a  nail  in  the  southeast  corner  of  a  house  near  the  gage, 
about  1.5  feet  from  the  ground  and  10.95  feet  above  gage  datum. 
Because  of  some  difficulty  in  maintaining  the  wire  gage,  a  temporary 
gage  was  nailed  to  the  pile  of  the  highway  bridge  above  the  station. 
The  readings  of  this  gage  have  been  reduced  to  the  same  datum  as  the 
wire  gage.  On  October  31,  1903,  a  new  gage  was  nailed  to  a  pile 
on  the  highway  bridge  above  the  station.  Its  elevation  is  10.80  feet 
below  the  old  bench  mark,  therefore  the  gage  heights  from  November  1 
to  December  31,  1903,  have  been  increased  0.15  foot. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  ^f  G.  L.  Swendsen,  district  engineer. 


Discharge  measurements  of  Bear  River  near  Preston^  Idaho ^  in  1904. 


Date. 


HydroKrapher. 


Mav  7 , 

June  9 

.Tilly  6 

Novemlier  5  . 
December  18. 


W.  Swendsen 

do 

VV.D.  Beers.. 
W.  Swendsen 
C.  Tanner  . . . 


IRR  133—05- 


16 


Area  of 
section. 


Square/cei. 

1,  182 

1,013 

571 

374 

391 


Mean 
velocity. 


Gage 
height. 


Discharge. 


Fl.  per  8€C. 

Feet. 

Second-feet.                              \ 

4.03 

4.65 

4,  757 

4.42 

4.70 

4,448 

2.60 

2.58 

1,482 

1.92 

1.55 

718 

1.08 

1.60 

733 

1 
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Mean  daily  gage  height^  hi  feety  of  Bear  River  near  Prenton,  IdaJw,  for  1904- 


Day. 


1 

2.... 

3 

4.... 
6.... 
6.... 
7.... 

8 

9.... 
10.... 

11 

12 

13 

14 

15.... 

16 

17 

18 

19 

20.... 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 


Jan.a 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25. 
1.25 
1.25 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 

i.a5 

1.35 


Feb.«  '  Mar. 


Apr.     May.  !  June. 


1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
l.a5 
1.85 
1.35 
1.35 
1.35 
1.35 
1.35 
1.85 
1.45 
1.45 
1.50 
1.55 
1. 55 
1.55 
1.55 
1.65 
2.40 
1.95 
2.10 
2.35 


1.90 
1.85 
2. 05 
2.20 
2.55 
2.55 
2.55 
2.85 
2.85 
2.87 
2.85 
2.35 
2.35 
2.35 
2. 55 
2.55 
2.55 
2.70 
3.a5 
3.20 
2.90 
2.87 
2.85 
2.85 
2.85 
2.85 


2.70 

2.70 

2. 75 

2.80 

2  8"» 

2.95 

2.95 

2.95 

2.97 

3.20 

3.35 

3.50 

3.70 

3.90 

4.12 

4.16 

4.16 

4.15 

4.10 

4.16 

4.20 

4.15 

4.15 

4.07 

3.95  I 

3.87  ! 


1.35 

2.25 

2.86 

3.^5 

1.36 

2.a5 

2.85 

3.85 

1.35 

2.05 

2.a5 

3.80 

1.36 

2.85 

3.75 

1.35 



2.85 



3. 75 
3.75 
3.87 
4.20 
4.20 
4.25 
4.25 
4.27 
4.30 
4.30 
4.30 
4.30 
4.30 
4.35 
4.35 
4.35 
4.35 
4.35 
4.40 
4.45 
4.45 
4.57 
4.62 
4.67 
4.?2 
4.75 
4.77 
4.82 
4.85 
4.92 
4.95 


4.95 
4.95 
5.00 
4.95 
4.55 
4.90 
4.90 
4.72 
4.65 
4.57 
4.52 
4.47 
4.40 
4.20 
4.10 
3.95 
3.87 
3.80 
3.72 
3.65 
3.57 
3.55 
3.55 
8.55 
3.47 
3.45 
3.40 
3.35 
3.27 
3.10 


July, 


2.90 
2.70 
2.52 
2.47 
2.45 
2,45 
2.40 
2.35 
2.35 
2.32 
2.32 
2.27 
2.25 
2.25 
2.15 
2.15 
2.07 
2.00 
1.92 

i.a5 

1.77 
1.67 
1.62 
1..55 
1.47 
1.46 
1.40 
1.40 
1.40 
1.40 
1.40 


Aug. 

1.15 
1.15 
1. 15 
1.10 
1.10 

i.a5 

1.05 

1.00 

1.00 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

1.00 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.25 

1.30 

1.85 

1.35 

1.37 

1.45 

1.45 

1.42 


Sept.  !   Ck't. 


1.40 

1.40 

1.37 

1.35 

1.35 

1.35 

1.35 

1.30  , 

1.30  { 

1.30 

1.30  • 

1.25 

1.25 

1.25 

1  '25 

1.25 

1.25 ; 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.32 
1.35 
1.35 
1.35 


1.35 
1.35 
1.37 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.45 
1.45 
1.45 
1. 55 
l.GO 
l.GO 

i.eo 

l.GO 
l.GO 

i.eo 

l.GO 
l.GO 
l.GO 
1.60 
l.GO 
l.GO 
1.00 
l.GO 
l.GO 


1. 

1. 

1. 

1 

1 

1 


Nov,        l»r« 


1.57 
1.55 
.55 
.5.> 

5:» 

55 
55 
.55 
1-55 

l.D.') 

1.55 
l..V> 
1.65 
1.55 
1.55 
1-55 
1.  .V) 
1.50 
1.50 
1.50 
1.45 
1.45 
1.45 
1.45 
1-  45 
1-45 
1.45 
1-45 
1.45 
1.45 


1.4. 

1  r 
1  i 

•      « • 

i.r. 

1    4' 

I  t 

1  ;■ 

'i.  *'• 
I  4- 

!.;■ 
1  i' 

1   4 

«        •* 
M       ^ 

l.V. 
l.V 


I.r. 

1.4' 
1  4 
I    ( 


A        1 


1.} 

1.4' 
1.' 


a  Gage  heights  estimated  January  1  to  February  5,  as  river  was  frozen. 
Rating  table  for  Rear  River  near  Preiston,  Idaho,  frohi  January  1  to  Deceml*er  SI,  190i. 


Feet. 

Sccond/cxi. 

1.90 

905 

2.00 

970 

2.10 

1,040 

2.20 

1,115 

2.30 

1,200 

2.40 

1,295 

2.50 

1,395 

2.60 

1,500 

2.70 

1,610 

2.80 

1,725 

Gage 
height. 

Discharge. 

Gage 
height. 

I>iM^harfrt^ 

J'\'Ct. 

Secotul-fect.  \ 

Fret. 

Scrxmtl-fc 

2.90 

1,845 

3.90 

3,24o 

3.00 

1,970 

4.00 

3,  4AX) 

3.10 

2,100 

4.10 

3,  55o 

3.20 

2,235 

4.20 

3,  Tin 

3.30 

2, 370 

4.30 

3,  S7o 

3.40 

2, 510 

4.40 

4,  o:ir» 

3.50 

2,650 

4.60 

4, 3Hr> 

3.60 

2,795 

4.80 

4, 7a'> 

3.70 

2,945    . 

5.00 

5,OoO 

3.80 

3,095 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  i?  lias^l  iij*  -. 
5  discharge  measurements  made  during  1904.  It  \b  not  well  defined,  owing  to  b  i 
of  sufficient  measurements. 
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Estimated  rrunUhly  discharge  of  Bear  River  near  Preston^  Idaho,  for  1904. 

[Drainiige  area,  4,500  square  miles.] 


Dlschargrc  in  second-feet. 


Month. 


January . . . 
February . , 

March 

April 

May 

June 

Julv 

August 

September 
C)ct<)l)er  .. 
Xoveuiljer 
l)eceml)er 


The  vear 


5,050 


Total  in 
acre-feet. 


37,380 

44,000 

97, 400 

168,000 

249, 800 

215, 500 

64, 010 

33, 820 

36, 240 

42,860 

41,650 

41,810 


1,478  1,072,000 


Run-off. 

Second-feet 

per  S(iuare 

mile. 

Depth  in 
inches. 

0.135 

0.156 

.170 

.183 

.  352 

.406 

.628 

.701 

.903 

1.04 

.805 

.898 

.231 

.266 

.122 

.141 

.135 

.151 

.155 

.179 

.156 

.174 

.151 

.174 

.329 

4.47 

BEAR  RIVER   NEAR  COLLINSTON,  UTAH. 

This  station  was  established  Jul}'  1,  1889,  by  Samuel  Fortier.  It  is 
located  about  4  miles  from  the  railroad  station  at  Collinston,  2  miles 
east  of  Fielding,  Utah,  and  below  the  head  works  of  the  Bear  River 
canal.  The  gage  is  a  vertical  iron  rod  graduated  to  tenths  of  a  foot. 
There  is  also  an  iron  gage  fastened  in  a  hole  drilled  in  bed  rock  for 
low-water  readings.  The  gage  is  read  by  D.  A.  Cannon.  Discharge 
measurements  are  now  made  one- fourth  mile  above  the  gage  from  the 
bridge  carrying  the  water-supply  pipe  of  the  Utah  Light  and  Power 
Company.  The  section  is  only  fair  for  high-water  measurements,  but 
good  for  low  water.  The  right  bank  is  high  and  sloping.  The  left 
bank  is  a  steep  cliff  about  100  feet  high,  composed  of  gravel.  The  bed 
of  the  stream  is  solid  rock  covered  with  small  stones.  The  bench 
mark  is  a  nail  in  an  oak  post  20  feet  west  of  the  gage  and  20  feet  north 
of  the  cable  at  which  discharge  measurements  were  formerly  taken. 
Its  elevation  is  7.35  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 
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Discharge  measuremenls  of  Bear  River  near  CoUirutotif  Utah,  in  1904. 


Ist.r 


Date. 


January  29 


Hydro^rapher. 


C.  Tanner 


Area  of 
Hection. 


Mean 
velocity. 


Gai?e 
height. 


Dfcs'har.: 


March5 W.  P.  Hanlestv. 


Mav  10 

June  8 

July? 

August  14 C.  Tanner 

Decenilwr  16. .  ' do  . . . 


C.  Tanner  . . . 
W.  Swendsen 
W.  D.  I^ers . 


Stfuare/r.ti. 
216 
434 
801 
700 
418 
139 
346 


Feet  per  «ec. 
2.92 

5.06 

7.72 

7.51 

4.30 

1.80 

2.57 


/trf. 

,SriT»}»-.'  •■ 

1.37 

*i'. 

2.70 

L\;i' 

5.43 

ts...- 

5.33 

.\:-.' 

2.57 

1.'* 

.80 

IT, 

1.96 

>»v. 

Mean  daily  ga<je  height^  in  feet,  of  Bear  Hirer  near  Collingtmi^  I'iahyfor  1^*04. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1 

1.40 

1.40 

2.70 

3.70 

4.90 

2 

1.40 
1.50 
1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.40 
1.80 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.40 
1.40 
1.40 

1.40 
1.40 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.50 
1.60 
1.60 
1.60 
1.80 
1.90 
1.80 
1.70 

2.70 
2.70 
2.70 
2.70 
2.80 
2.90 
3.20 
3.90 
4.10 
3.90 
3.40 
3.20 
3.00 
3.00 
3.00 
3.10 
8.10 
3.50 
3.90 

3.60 
3.50 
5.50 
3.40 
3.40 
3.50 
3.50 
3.40 
3.50 
3.60 
3.90 
4.20 
4.30 
4.50 
4.80 
5.00 
5.10 
5.00 
5.10 

5.00 

3 

5.00 

4 

5.00 

5 

5.80 

6 

5.40 

7 

5.30 

8 

5.50 

9 

5.80 

10 

5.30 

11 

5.30 

12 

5.40 

13 

5.50 

14 

5.40 

15. 

6.50 

16 

6.60 

17 

5.60 

18 

5.60 

19 

5. 50 

20 

6.50 

21 

1.40 

1.50 

4.10 

5.20 

5.50 

22 

1.40 

1.80 

4.00 

5.40 

5.50 

23 

1.40 

2.90 

3.70 

5.30 

5.60 

24 

1.40 

4.00 

3.70 

5.20 

5.60 

25 

1.40 

4.20 

8.70 

5.20 

5.70 

26 

1.30 

4.20 

8.50 

5.10 

5.70 

27 

1.80 

4.10 

3.30 

5.00 

5.70 

2« 

1.80 

3.40 

3.40 

4.90 

5.70 

•29 

1.40 

2.90 

3.60 

5.00 

5.60 

'M 

1.40 

3.80 

5.00 

5..% 

31 

1.40 

3.80 

5.50 

June. 

5.50 

5.50 

6.50 

5.60 

6.60 

5.50 

5.50 

5.40 

6.30 

5.20 

5.10 

5.10 

5.00 

4.90 

4.80 

4.70 

4.50 

4.40 

4.30 

4.20 

4.10 

4.00 

3.90 

3.80  i 

3.80 

3.60 

3.50 

3.40 

3.20 

3.20 


July. 

3.10 
3.00 
2.90 
2.70 
2.60 
2.60 
2.50 
2.50 
2.50 
2.40 
2.30 
2.20 
2.10 
2.00 
1.90 
1.80 
1.70 
1.70 
1.70 
1.60 
1.50 
1.40 
1.30 
1.20 
1.10 
1.20 
1.10 
1.00 
.90 
.90 
.90 


0.90 
.90  I 
.90 
.90 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 

1.10 

1.20 

1.10 

1.00 

1.00 

1.10 

1.20 

1.30 

1.40 

1.40 

1.50 

1.60 

1.60 


Sept. 

1.50 
1.40 
1.30 
1.30 
1.20 
1.20 
1.10 
1.10 
1.00 
1.10 
1.10 
1.00 
1.00 
1.10 
1.20 
1.20 
1.30 
1.20 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.50 
1.50 
1.50 
1.60 
1.60 


Oct.    '  Nov.     Iv 


t 


1.60 

1.60 

1.50 

1.50 

1.50 

l-.V) 

1.50 

1.50 

1.60 

1.60 

1.70 

1.70 

1.70 

1.80 

1.70 

1.80 

1.80 

l.« 

1.90 

1.90 

1.90 

1.90  ' 

1.90 

1.90 

1.90 

1.90  , 

1.90  '' 

1.80 

1.90 

1.80 

1.80 


l.Ht 
l.S) 
l.S. 
1.* 
!.»' 
1.^ 
l.^» 
l.i«» 
l.H) 
l.N) 
1  Hi 
]>.' 
l.i«' 
1.9i' 
I.NJ 

l.-^.t 

i.yt' 

1.90 
1.9ti 
l.SO 
1.* 

l.H' 

l.N- 
l.*«> 

l.Nl 

l.S) 

IT-' 
LSI 
1.* 
1.9it 
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Rating  table  for  Bear  River  near  Collinsionj  Vtahy  from  January  1  to  December  31,  1904, 


(Jago 
height. 

1 

'  Diac>hj&rge. 

1 

1     Gage 
height. 

Discharge. 

Gage 

helgliU). 

Discharge. 

1 

Gage 
height. 

Discharge. 

1 

Feft. 

i^cond-Jed. 

Feci. 

Srcoml-fret. 

Feet. 

Second-feet. 

!      />rf. 

Secowl-ffct. 

0.80 

270 

2.10 

1,330     1 

3.40 

3,250 

1     4.70 

5,200 

.90 

300 

2.20 

1,470     1 

3. 50 

3,400 

4.80 

5,  :«o 

1.00 

340 

2.30 

1,610 

3.60 

3,550 

,     4.90 

5,500 

1.10 

390 

2.40 

1,750 

3.70 

3,700 

1     5.00 

5,650 

1.20 

450 

2.50 

1,900 

3.80 

3,850 

5.10 

5,800 

1.30 

520 

2.60 

2,050 

3.90 

4,000 

5.20 

5,950 

1.40 

600 

1     2.70 

2,200 

4.00 

4,150 

5.  30 

6,100 

1.50 

680 

1     2.80 

2, 350 

4.10 

4,300 

5.40 

6,250 

1.60 

760 

2.90 

2,500 

4.20 

4,450 

5.50 

6,400 

1.70 

860 

3.00 

2,650 

4.30 

4,600 

,     5.60 

6,550 

1.80 

970 

'    3. 10 

2,800 

4.40 

4,750 

5.70 

6,700 

1.90 

1,080 

3.20 

2,950 

4.50 

4,900 

2.00 

1,200 

3.30 

3,100 

4.60 

5,050 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  ui)on 
()  (liHchai^e  measurementH  made  during  1904.  It  is  not  well  defined  owing  to  \x)ot 
conditions  at  station 

Eetimaled  monthly  discharge  of  Bear  River  near  OoUimttony  Utah,  for  1904- 

[Drainage  area,  6,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

Sopteml)er 

October 

November 

Doceml)er 

The  year 


Discharge  in  second-feet. 


Maximum. 

680 
4,450 
4,300 
6,  250 
6,700 
6,550 
2,800 
760 
760 
1,080 
1,080 
1,200 


6,700 


Minimum. 

520 

600 

2,200 

3,  250 

5,500 

2, 950 

300 

270 

340 

680 

860 

760 


Mean. 


270 


610 

1,443 

3,187 

4,740 

6, 303 

5,055 

1,207 

376 

514 

908 

1,021 

1,067 


2,203 


Total  In 
acre-feet. 


Run-off. 


37, 510 

83,000 

196,000 

282,000 

387, 600 

300,800 

74,  220 

23, 120 

30, 580 

55, 830 

60,  750 

65,  610 

1,597,000 


Second-feet 

per  miuare 

mile. 


0.102 
.240 
.531 
.790 

1.05 
.842 
.201 
.063 
.086 
.151 
.170 
.178 


.36: 


Depth  in 
inches. 


0.118 
.259 
.612 
.881 

1.21 
.939 
.232 
.073 
.096 
.174 
.190 
.2a5 

4.99 
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[so.  i: 


LOGAN   RIVER    NEAR  IX)OAN,    UTAH. 


The  station  on  Ix)gan  River  warf  established  June  1,  181H>,  a>KMit . 
miles  east  of  Logan,  Utah.  The  original  equipment  consisted  of  a  i-aWr 
and  ear  and  two  gages.  One  gage  was  a  vertical  iron  post  set  in  th 
bed  of  the  stream,  and  the  other  a  vertical  wooden  gage  near  tlie  alniv ». 
The  bench  mark  for  both  gages  is  a  stone  marked  '^B.  M.,  S.^i  ft." 
northwest  of  the  wooden  gage.  Its  elevation  is  1^.01  feet  above  «riL'» 
datum.  The  station  was  discontinued  July  18,  1903.  It  was  rtM-sta  • 
lished  April  13,  1904,  along  the  can3^on  road,  50  feet  below  the  ])ritiL' 
over  the  river  at  the  mouth  of  the  canj'on,  and  800  feet  below  Henul- 
power  house.  The  gage  is  a  steel  rod,  graduated  to  feet  and  tenth-, 
driven  into  the  bed  of  the  stream.  The  upstream  edge  is  roundt^l  o^ 
drawn  to  an  edge.  Observations  are  taken  by  the  Hercules  Powr  r 
Compan3\  Discharge  measurements  are  made  bv  means  of  a  av^h' 
and  car.  The  initial  point  for  soundings  is  a  4  by  4  inch  post  set  in 
the  west  bank  of  the  river  about  3  feet  below  the  cable  line.  Tli' 
channel  is  straight  for  150  feet  above  and  75  feet  below  the  stati«'n. 
The  current  is  swift.  Both  banks  are  high,  rocky,  and  covered  witi. 
small  brush.  The  bed  of  the  stream  is  composed  of  cement  g'l-avelan  : 
bowlders.  When  the  station  was  reestablished  in  1904  the  chain.  ! 
was  improved  by  removing  large  bowlders  and  other  material,  to  di- 
tribute  the  flow  throughout  the  cross  section.  During  the  spring  flu«: 
new  material  was  deposited,  and  still  remains  in  a  loose  state.  Thi  i' 
is  but  one  channel  at  all  stages.  The  bench  mark  is  a  United  Stat*- 
Geological  Survey  standard  metallic  plug  cemented  in  a  solid  liniestiui 
ledge.  Its  elevation  is  24.85  feet  above  the  zero  of  the  gage,  and  -i.^'^n 
feet  above  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  undo: 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  medmiremenU  of  Logan  Riv^r  near  fjogan,  Utah,  in  1904. 


Date. 


April  23 

April  25 

May  4 

May  5 

May9 

May  11 

May  17 

June  4 

JiilvS 

August  15 

Noveml)er  8  . . . 
December  17... 


Hydrographer. 


\V.  Swendsen 

do 

do 

do 

do 

do 

do 

do 

W.  I).  Beers . 
C.  Tanner  .._ 
W.  Swendsen 
C.  Tanner  . . . 


Area  of 
section. 


^juarejcel. 

91 

93 

111 

128 

127 

127 

152 

157 

129 

72 

57 

50 


Menu 
velocity. 


Ft.  per  sec. 
4.62 
4.42 
5.02 
5.22 
5.  32 
5.31 
6.07 
6.43 
5.71 
3.41 
3.05 
2.95 


'Gage  heigrht. 

Feet, 
5.  10 
5.  OO 
5.50 
5.70 
5.70 
5.70 
6.20 
6.25 
5.50 
4.70 
4.60 
4.40 


IHschar-: 


I  _ 


SerifU  i 


♦'7 


!.<• 


-T1 
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.yfean  iUtihj  gatje  height^  in  feet,  of  lA>g(in  River  near  lAtgan,  Utah,  for  1904. 


Day. 

1 

Apr. 

1 

•1 

;i 

4 





ji .        ,. 

r> 



May. 


s. 

10. 

11. 

12. 
13. 
II. 
15. 
16. 
17. 
18. 
19. 
20, 
21. 
22. 
2:*. 
24. 
•23. 
21",. 


June,  !  July. 


27. 


2S. 
29. 
30. 
31. 


5.00 
5.10 
5.10 
5.20 
5.10 
5. 50 


5. 5C 
5.40 
5. 50 
5.55 


5. 5.') 


5.50 

5.70 

5.70 

5.70 

5.80 

5. 10 

5.90 

G.OO 

6.00 

6.20 

6.20 

6.20 

6.30 

6.:«) 

6.40  ! 

6.401 

6.40 

6.60  I 

6.95  I 

6.60  I 

6.40  I 

6.30  I 

6.20  I 

6.30.1 

6.40  I 

6.45 


6.50 

6.45  I 

6.:l5  I 

6. 10  I 
6.35 

6.20  I 

6. 15 ; 

6.10  ! 
0.a5 
6.10  I 
6.15 
6.10  I 
6.10  i 
6.15  ' 
6. 15  ! 
6.20  i 
6. 15  I 
6.20  ! 
6.25  I 
6.20  I 
6.10  ' 
6.00  I 
6.00  I 
5.90  I 
5.  HO  I 
5.80  I 
5.70  I 
5.70  I 
5.75  I 
5.60 


5.  m 
5.  GO 
5. 55 
5. 55 
5.50 
5. 50 
5. 45 
5.40 
5.40 
5.35 
5.30 
5.40 
5.30 
5.30 
5. 20 
5.20 
5.20 
5.15 
5.10 
5.05 
5.05 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.90 
4.90 
4.90 
4.90 


Aug.    I   Sept. 


4.90 
4.W) 
4.H5 
4.80 
4.S0 
4.  HO 
4.  HO 
4.  HO 
4.80 
4.80 
4.80 
4.80 
4.>J0 
4.80 
4.75 
4.75 
4.80 
4.75 
4.75 
4.70 
4.70 
4.70 
4.70 
4.70 
4.60 
4.60 
4.60 
4.70 
4.70 
4.70 
4.60 


4.60  , 

4.60  I 

4.60  ' 

4.(U)  ! 

4.60  j 

4.65  I 

i.Oo  ! 

4.65  j 

4.65  ' 

4.65  I 

4.60  , 

4.60  ' 

4.60 

4.50 

4.60 

4.60 

4.60 

4.60 

4.60 

4,60 

4.70 

4.80 

4.80 

4.85 

4.80 

4.80 

4.75 

4.60 

4.50 

4.50 


Oct. 

4.50 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.70 

4.m 

4.60 
4.00 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.  CO 
4.60  I 
4.60  I 
4.60  ] 
4.55  I 
4.f5  ' 
4.55  I 
4.55  ' 
4.55  I 
4.55  I 
4.55  I 
4.55  ' 


Nov.   I  Dec. 


4.55  , 

4.55  I 

4.55  j 

4.55  I 

4.55  I 

4.55  ' 

4.55 

4. 55 

4., 55 

4.50 

4.50 

4.50 

4.50 

4.50 

4.50 

4.50 

4.55 

4.55 

4.55 

4.50 

4.50 

4.45 

4.45 

4.45 

4.45 

4.45  1^ 

4.45 

4.45 

4.45 

4.45 


4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.48 
4.45 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 


Rating  table  for  Logan  River  near  LogaVj  Utah,  from  April  25  to  December  SI,  1904- 


height. 

; 

Discharge. 

1 

Gage 

height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

Sccond-fect.  ' 

Gage 
height. 

Discharge. 

Feet. 

Second-feet.  ' 

Feet. 

Second'/cel.  | 

Feet. 

• 
Feet. 

Second-feel. 

4.46 

150 

4.85 

288 

5.50 

577     1 

6.30 

996 

4.50 

164     1 

4.90 

308 

5.60 

625     1 

6.40 

1,052 

4.55 

179     1 

4.95 

329 

5.70 

675     1 

6.50 

1,108 

4.60 

195 

5.00 

350 

6.80 

726     1 

6.60 

1,164 

4.65 

212 

5.10 

394     1 

1 

5.90 

779     > 

6.70 

1,222 

4.70 

230 

5.20 

438     1 

6.00 

833     i 

6.80 

1,280 

4.75 

249     1 

5.30 

483  ; 

6.10 

887     , 

6.90 

1,338 

4.80 

268 

1 

1 

5.40 

529 

6.20 

941  : 

Tlie  al)ove  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
11  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  l^etween  gage 
heights  4.40  feet  and  6.25  feet.    The  table  has  been  extended  Ijeyond  these  limits. 


^ 
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Estimated  monthly  discharge  of  Logan  River  near  Logan,  Utah,  for  1904, 


Mouth. 


April  25-30. 

May 

June 

July 

AugUBt 

September  . 

Ottol)er 

Noveuilwr.. 
Doceiiiber  . . 


Discharge  in  sccoiid-feet. 


Maximum. 


Miuimum. 


577 
1,367 
1,108 
625 
308 
288 
230 
179 
158 


>.  I 


350 
529 
625 
308 
195 
164 
164 
150 
150 


The  i)eriod 


Mean. 


424 
878 
876 
448 
249 
211 
191 
167 
155 


Tnial  in 
acre-feiL 


52.l;ii 
15.  ;0' 

12,  Vi! 
11,74 

9.  a;;: 


IMT,  Ni. 


Mean  daily  gage  height,  in  feet,  of  Ijogan  River,  Hyde  Park,  and  Smithfidd  canal,  nf^ir 

Logan,  Utah,  for  1904. 


Day. 

June. 

July. 

5. 90 
5.82 
5.90 
5.80 
5.80 
5.90 
5.80 
5.80 
5.70 
5.80 
6.80 
5.70 
5.90 
5.90 
5.90 
5.90 

1 
Aug. 

5.80 
6.80 
5.90 
6.90 
5.80 
5.90 
6.80 
5.80 
5.80 
5.80 
6.70 
5.70 
8.70 
5.70 
5.70 
5. 70 

Sept. 

5.40 
5.40 
5.40 
5.40 
5.50 
5.40 
5.40 
5.60 
5.40 
5.40 

Day. 

June. 

July. 

Aug.      Sril. 

1 

17 

5.50 
'     5.50 
5.60 
5.70 
5.70 
5.80 
5.80 
5.70 
6.80 
6.90 
5.70 
5.70 
5.80 
5.80 

5.90 
5.90 
5.80 
5.80 
5.90 
5.80 
5.90 
5.90 
5.90 
5.90 
6.80 
5.90 
5.80 
5.80 
5.90 

5.70 

2 

18 

5.70  .... 

a 1 

19 

'''  'V  

5.70  ... 

u.   .............  ■•,■.•.•••• 

4 1 

20 

5.70  .... 

5 

5.35 
5.35 
5.35 
5.40 

21 

5  70 

6 

22 

5  70  ... 

7 

23 

5  60  ... 

8 

24 

5.60  -. 

9 

25 

.5.W  

10 

6.25 
5.35 
5.40 
6.50 
6.50 
5.  (JO 
5.  CO 

26 

5.60  

11 

27 

5.60  

12 

28 

5  50 

13 

29 

.=>.50  

14 

30 

5..%    

16 

31 

5.40  

16 

1 

IIINDERLIDER,  SWENDSBNj 
AND   CUANDLEJl. 


RNDSBN,  1 
Ell.  J 


GREAT    BASIN    DRAINAGE. 
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BLACKSMITH   FORK  NEAR  HYRUM,  UTAH. 

A  gaging  station  was  maintained  near  the  tollgate  near  Hyrum, 
Utah,  from  July  19,  1900,  to  December  31,  1902. 

A  new  station  was  established  May  16,  1904,  by  W.  G.  Swendsen. 
It  is  located  about  1,000  feet  downstream  from  the  tollgate  at  the 
mouth  of  the  canyon,  about  800  feet  upstream  from  the  city  electric 
light  plant  at  Hyrum,  Utah.  A  plain  staff  gage,  graduated  to  feet  and 
tenths,  is  driven  vertically  into  the  bed  of  the  stream  and  braced  to 
the  south  bank.  The  gage  is  read  daily  by  Uriah  Benson.  Discharge 
measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point 
for  soundings  is  the  support  at  the  south  end  of  the  cable.  The  chan- 
nel is  straight  for  200  feet  above  and  50  feet  below  the  station.  The 
current  is  swift.  The  right  bank  for  20  feet  back  is  a  low  wooded  flat, 
which  is  subject  to  overflow  during  high  water.  The  right  bank  is 
high  and  does  not  overflow.  The  bed  of  the  stream  is  composed  of 
cement,  bowlders,  and  gravel,  and  is  permanent.  There  is  but  one 
channel  at  all  stages.  The  depth  of  the  water  during  high  stages  is 
about  3  feet.  Bench  mark  No.  1  is  a  United  States  Geological  Survey 
metallic  plug  set  in  the  limestone  ledge  with  cement.  Its  elevation  is 
17.875  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top 
of  the  eyebolt  of  north  cable  anchor.  Its  elevation  is  9.678  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 


Discharge  measuremenia  of  Blacksmith  Fork  n^far  Ilyruiny  Utahj  in  1904. 


Date. 


May  16 

June  4 

July4 

August  15 

November  2.. 
December  17. 


Uydrographer. 


Area  of 
section. 


W.  Swendsen 

do 

W.  D.  Beers . 
C.  Tanner  . . . 
W.  Swendsen 
C.  Tanner  . . . 


Square/eei. 
116 
73 
57 
47 
47 
38 


Mean 
velocity. 


Ft.  j)€r  sec. 
5.05 
4.19 
3.34 
2.89 
2.59 
2.31 


Gage 
helRht. 


Feel. 
5.  20 
4.40 
3.90 
3.78 
3.65 
3.56 


DiKchargc. 


Second-/cet. 
578 
305 
191 
136 
122 
88 
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Mean  daily  gage  keiyhty  infeet^  of  Blacksmith  Fork  near  Ifyrum,  Utah,  for  IO04. 


Day. 

May. 

June. 

July. 

4.00 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3i80 
3.80 
3.80 
3.  SO 

Aug. 

Sept. 

3.80 
3.70 
3.70 
3.70 
8.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 


Oct. 

Nov. 

i-^ 

1 

4.35 
4.35 
4.35 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.30 
4.20 
4.20 
4.20 
4.20 
4.10 
1.10 
4.00 
4.00 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
8.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
4.00 
4.00 
4.00 
3.90 
3.90 
3.80 
3.80 
3.80 
3.80 

3.70 

3.70 

3.70 

3.70 

3.70 

3.70 

3-70 

3.70 

3.70 

3.70 

3.70 

3.80 

3.80 

8.80 

3.80 

3.«0  1 

3.80 

3.70 

3.70 

3.70 

3.70  i 

3.70 

3.70 

3.70 

8.70 

3.70  1 

3.70 

3.70 

2.70 

3.70 

3.70    . 

1 

3.6.'» 
3.<i.'> 
3.|l-> 
3.u5 
3.Gr. 
3.W 
3.GU 
3.tO 
S^fiO 
3.0U 

3.a> 
3.e» 

3.o> 

3.«i) 
XOi 
3,fiC 
3.01' 

s.eu 
3.1*0 

3.00 
xm 

3.  C-J 
3.60 
3.60 
3.tV» 

:ieB 

3.(% 

S.ft« 
S.60 

n. « 

■. »". 

2 

>t 

3 

4 

.. 

5  . 

6 

■ 

1 

- 

8 

1 

9 

10 

.'  f 

11 

12 

13 

14 

-  - 

15 

16 

5.50 
5.50 
5.50 
5.50 
5.50 
5. 50 
5.90 
5.00 
5.00 
4.30 
4.80 
4.30 
4.30 
4.30 
4.30 
4.30 

» 

17 

.  t 

18 

19 

20 

21 

22 

1 

23 

24 

fc 

25 

,  1 

26 

27 

28 

., 

29 

30 

i  ' 

31 

Rating  table  for  Blachvnith  Fork  near  Hymm,  Utah^  from  May  16  to  Dicemhrr  ,il,  ;  •  - 


Gage 
height. 


Feel. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Discharge. 


Second-fed. 
80 
88 
105 
122 
140 
160 
186 


Gage 
height. 


Fret. 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 


Discharge. 

Sccnnd-Ject. 
215 
244 
273 
305 
337 
370 
403 


Gage 
height. 


Feet. 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 


Discharge. 


Second-feet. 
438 
474 
510 
546 
581 
618 
656 


Gage 
lieight. 

Feel. 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 


nbtf-harv 


Srroti'I/'- 

7:;4 
— .» 

.sill 

S>7 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  Ijas^Hi  u^' 
6  discharge  measurements   made  during  1904.     It  is  well  defined  betwet»n  c 
heipjhta  3.50  feet  and  5.20  feet.     The  table  has  Iwen  extended  beyond  these  lii 
Above  page  height  5.30  feet  the  rating  curve  is  a  tangent,  the  difference  liein^'  > 
per  tenth. 


niNDEBUDE|i.^swENnsEX,-j      oRgAT   BASIN   DRAINAGE. 


251 


Estimated  monthly  dischanjr  of  Jllacksmith  Fork  near  Ilyrum^  Ulah^  for  1904 ^ 


Mav  H>-31 

June 

July 

All^llHt 

SopU'mlier 
( )ctol)t»r  . . , 
Novell i])er , 
I)eeeiiil)er  . 


Month. 


The  iH'riod 


liiMC'tmrge  in  seoond-feet. 


Maximum.  ,  Minimum 


848 

3a5 

186 
186 
140 
140 
113 
105 


278 
186 
140 
140 
122 
122 
105 
80 


Mean. 

497 
238 
151 
146 
123 
125 
106 
94.1 


Total  in 
acre-feet. 


15, 770 
14, 160 
9,285 
8,977 
7, 319 
7,686 
6, 307 
5,  786 

75, 290 


BLACKSMITH   FORK    POWEU   PLANT   RACE   NEAR   HYRUM,  UTAH. 

[Blacksmith  Forlc  Aqueduct.] 

This  station  was  established  Ma}'  16,  1904,  by  W.  G.  Swcndsen.  It 
is  located  about  600  feet  down  the  canyon  road  from  the  tollgate  at 
mouth  of  canyon,  about  200  feet  below  the  head  of  the  canal  or  race, 
and  about  500  feet  south  of  the  river  station.  .  The  gage  is  an  iron  rod, 
graduated  to  feet  and  tenths,  driven  vertically  into  the  bed  of  the 
.stream  and  braced  to  a  foot  plank.  It  is  read  daily  by  Uriah  Benson. 
Discharge  measurements  are  made  from  the  foot  plank  to  which  the 
gage  is  fastened.  The  initial  point  for  soundings  is  a  zero  mark  on 
the  plank.  The  channel  is  straight  for  100  feet  above  and  200  feet 
below  the  station.  The  current  has  a  velocit}'  of  about  3i  feet  per 
second.  Both  banks  are  high  and  composed  of  fine  gmvel.  The  bed 
of  the  stream  is  composed  of  fine  gravel,  and  is  apparently  permanent. 
There  is  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  a  point 
marked  witii  red  paint  on  a  projecting  rock  of  the  foundation  of  rock 
house  400  feet  northwest  of  the  gage.  Its  elevation  is  8.845  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1004  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 
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Discharge  measuremenla  of  lilacksmiih  Fork  power  plant  race  near  Hyrum,  VUih,  in  i:-",. 


Date. 


May  16 

June  4 , 

July  4 

August  15 

November  2  , 
Deceml^er  17. 


Hydrographer. 


\V.  Swendnen 

do 

\V.  D.  Beers. 
C.  Tanner  . . . 
W.  Swendsen 
C.  Tanner  . . . 


Area  of 
section. 


Square/eet. 
31 
30 
25 
24 
21 
20 


Mean 
velocity. 


Ft.  jxT  iter. 
2.71 
2.16 
2.20 
2.52 
2.44 
1.96 


tieiirhi 


heignu 


Dkiii^rEc 


Feet 

4.80 

4.60 

4.45 

4.47 

4.35 

4.30 

Nrrv^-i- 


S 


Mean  daily  gage  height^  in  feet^  of  Blacktmiith  Fork  pouuT  plant   race  near  Jhrt,.-. 

VUih,  for  1904' 


Day. 

May. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 1 

12 

13 

14 

15 

16 

4.80 

17 

4.80 

18 

4.80 

19 

4.80 

20 

4.80 

21 

4.80 

22 

4.70 

23 

4.70 

24 

4.90 

26 

4.90 

26 

4.70 

27 

4.70 

28 

4.60 

29 

4.70 

30 

4.70 

31 

4.70 

June. 


4.70 
4.70 
4.70 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.40 
4.60 
4.  SO 
4.50 
4.50 
4.60 
4.60 
4.50 
4.50 
4.50 
4.50 
4.60 
4.50 
4.50 
4.50 
4.40 
4.40 
4.40 
4.40  ' 

4.40 ; 

4.40  i 


July.       Aug.       Sept. 


4.40 
4.40 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.60 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 


Oct.       Nov.     I^T 


~  ■" 

4.50 

4.50 

4.30 

4.3U 

4.50 

4.40 

1.30  I 

4.% 

\  ' 

4.50 

4.40 

4.30 

4.3) 

L  '* 

4.50 

4.40 

4.30 

•!.:» 

^  • 

4.40 

4.40 

4.30 

4.3f' 

4.40 

4.40 

4.30 

4.30 

!  3 

4.50 

4.40 

4.30 

4.5J 

.  . 

4.50 

4.40 

1.30 

4.  SO 

,.1 

4.50 

4.40 

4.30  1 

4.30 

4.50 

4.40 

4.3U 

4.30 

4.50 

4.40 

4.30 

4.30 

\  ■> 

4.50 

4.40 

4.40 

4.3U 

-1  t 

4.50 

4.40 

4.40 

4.3U 

. 

4.50 

4.40 

4.40 

4.30 

L* 

4.50 

4.40 

4.40 

4.30 

k  \ 

4.50 

4.40 

4.40  ' 

4.30 

4  ; 

4.50 

4.40 

4.40 

4.30 

\~' 

4.50 

4.40 

4.30 

4.  SO 

4.50 

4.40 

4.30 

l.:50 

•       * 

4.50 

4.40 

4.30 

4,  a-' 

^_    % 

4.50 

4.40 

4.80 

4.30 

K  • 

4.50 

4.40 

4.30  1 

4.30 

\     4 

4.50 

4.40 

4.90 

A.'» 

i  • 

4.50 

4.40 

4.30 

4.30 

4.50 

4.40 

4.30 

4.30 

i   • 

4.50 

4.40 

4.30 

4.30 

4.60 

4.40 

4.30 

4.30 

« 

4.50 

4.40 

4.30  > 

4.a» 

t  ■ 

4.50 

4.40 

4.30  j 

4.* 

1     « 

4.50 

4.40 

4.30  ; 

4.30 

X    * 

4.50 

4.30  '. 

IIINDERLIDEK 

AND    CUAN 


u^/dIeb."'*^''']       great    basin    drainage. 
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Rating  table  for  Blacksmith  Fork  power  plant  race  near  Hyrurriy  Utahy  from  May  16  to 

December  31,  1904, 


(Jage 

height. 

1 

Di«c.hanre.       helglft. 

1. 

1 
Discharge. 

1 

Gage 
height. 

1 
DiHchargc.  ' 

Gage 
heiglit. 

Discharge. 

Second-feet. 
93 

Ftct. 
4.30 

4.40 

1 

1 

Second-feet. 
42 
50 

1      Feet. 
4.50 

4.60 

1 

Second-feet,  i 
59 

68   ■'. 

1 

Feet. 
4.70 
4.80 

Second-feet.  , 
76 

85 

1 

Feet. 
4.90 

Tlie  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
iS  di.*^chai^e  measurements  made  during  1904.  It  is  fairly  well  defined  between  gage 
hi'iirhts  4.30  and  4.80  feet. 

Juttimated  mvyithly  discharge  of  Blacksmith  Fork  power  plant  race  near  Hyram,  Utah, 

for  1904. 


Month. 


DIs(;harge  in  Hccond-feet. 


Maximum.     Minimum. 


May  16-31 

June 

July 

August 

September. 
October  ... 
Noveml>er 
December 


The  pericxl 


93 
76 
59 
59 
59 
50 
42 
59 


68 
50 
50 
50 
50 
42 
42 
33 


Mean. 

81.0 
61.3 
58.4 
58.4 
50.3 
43.5 
42.0 
46.4 


Total  In 
acre-feet. 


2, 571 
3,648 
3, 591 
3,591 
2,993 
2,675 
2,499 
2,853 


24,420 


WEBKR   RIVER    NEAR   OAKLEY,  UTAH. 

This  station  was  established  October  22,  1904,  by  W.  D.  Beers.  It 
i.s  located  3  miles  above  Oakley,  Utah,  above  all  diversions  to  the 
Kamas  prairie  region.  The  station  is  about  200  feet  south  of  the 
wagon  road.  The  gage  is  composed  of  three  sections  of  iron  bar 
bolted  in  an  inclined  position  to  the  limestone  ledge  at  the  left  bank 
of  the  river.  It  is  graduated  to  read  direct  to  feet  and  tenths.  The 
gage  is  read  once  each  day  by  John  Franson.  Discharge  measure- 
ments are  made  l)y  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  the  anchor  bolt  at  the  left  end  of  the  cable.  The  channel 
is  straight  for  300  feet  above,  and  250  feet  below  the  station.  The 
current  is  very  swift.  The  right  bank  is  a  low  wooded  bottom  for 
200  feet  back  and  is  liable  to  overflow  slightl}'^  during  very  high 
water.  The  right  bank  is  a  high  brush-covered  ledge  and  is  not  sub- 
ject to  overflow.     The  bed  of  the  stream  is  composed  of  coarse  gravel 
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and  cobblestones,  which  are  lial)lc  to  shift  in  high  floods.  There  \> 
but  one  channel  at  all  stages,  excepting  a  small  c^epressioii  which  car- 
ries a  small  amount  of  water  during  very  high  floods.  Flood  vckHi 
ties  are  very  high,  and  it  is  necessary  to  use  a  suitable  meter  and  a 
guy  line.  The  l)ench  mark  is  a  United  States  Geological  Survey  bnli 
set  in  the  limestone  ledge  about  0.5  foot  from  the  initial  point  for 
soundings.     Its  elevation  is  14.79  feet  above  the  zero  of  the  j^g^^ 

The  observations  at  this  station  during  1904  have  been  made  uiiu»  r 
the  direction  of  (Jr.  L.  Swcndsen,  district  engineer. 

Discharge  measurements  of  Weber  River  near  Oakley^  Uiak,  in  1904- 


Datc. 


Ilydrographer. 


Area  of 
section. 


Mean 
velocity 


Gaire 
height. 


Di*4'l.jinr. 


Octol>er  22 W.  D.  HiHirs 

Dticeniber  13  « do 


Sfjnarc feci.     Fad  per  stc. 
57  1.50 

I 

105  ,  1.00 


Ft*i. 
4.27 
5.  55 


a  Mea.surenient  made  thniUKh  Ice. 


Mean  daily  gage  heighty  infeety  of  Weber  River  near  Oakiei/y  Utah,  f<ir  l!i04' 


Day. 

Oct. 

Nov. 

4.20 
4.20 
4.20 

(") 
4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

Dec. 

"4.15 
«  4. 15 
a  4. 35 
«  5. 45 
n  5. 45 
«5.40 
"5.55 
a  5. 55 
n  5. 65 
a  5. 70  , 

«5.55 

1 

Day. 
12 

Oct. 

Nov. 

4.20 
4.20 
4.35 
4.35 
4.15 

1 
Dec. 

(«) 
a  5. 55 

(fl) 
a5.20 

(") 
(«)  , 
(") 
(«)  1 
'•4.62 

Day. 

22 

23 

24 

Ott. 

Nuv. 

4,15 
4. 1--, 

4.  If* 
4.ir» 

4.1:> 
n4.2l> 
"4.20 

(-») 
a  4. 2."» 

I".. 

1 
1 

4. -25 
4. -25 
4.25 
4.25 
4. -25 
4.25 
4.25 
4.25 
4.25 

I'l 

o 

13 

i* 

3 

14 

1 

J 

15 

25 

•i 

5 

16 

26 

,  , 

() •... 

17 

4.15 

27 

28 

29 

. 

7 

18 

4.15 
4.16 
4.15 

-1  >  . 

8 

19 

,si 

9 

20 

30 

id 

JO 

21 

4.15 

1 

.  31 

1 

jl 

1 

a  Ice. 


bice  11  inches  thick. 


CHALK  CREEK  AT  COALVILLE,  UTAH. 

This  station  was  established  October  23,  1904,  by  W.  D.  Beers.  It 
is  located  at  the  foot  bridge  on  the  main  road  leading  north,  one-eighiii 
mile  from  the  court-house  at  Coalville,  Utah.  A  vertical  staff  gap-, 
graduated  to  feet  and  tenths,  is  attached  to  a  pile  near  the  right  Imnk 
of  the  stream.  It  is  read  once  each  day  by  Miss  Eva  Rees.  Dis- 
charge measurements  are  made  from  the  foot  bridge  at  which  thcgajp 
is  located.  The  initial  point  for  soundings  is  a  point  marked  zero  at 
the  left  end  of  the  bridge.  The  channel  is  slighth^  curved  aod  sonu- 
what  irregular  for  150  feet  above  the  station.  A  wagon  bridge  si>ar- 
the  stream  50  feet  above.     The  channel  below  the  station  ia  somewhat 
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wider  and  straip^ht  for  100  feet.  The  tailra(;c  of  an  old  mill  enters 
the  stream  100  feet  below  the  station.  Both  banks  are  high,  nearly 
free  from  timber  or  brush,  and  not  subject  to  overflow.  The  bed  of 
the  stream  is  composed  of  small  cobblestones  and  is  permanent. 
Th(MT  is  but  one  channel  at  all  stages,  which  is  broken  at  high  stages 
by  tho  pile  supports  of  the  bridge.  The  bridge  crosses  the  stream  at 
al)out  15^  from  right  angle,  and  points  for  soundings  were  laid  off 
longer  to  correspond  to  the  cosine  of  angle.  The  bench  mark  is  a  cut 
on  the  south  corner  of  the  stone  abutment  of  the  wagon  bridge.  Its 
elevation  is  0.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  meastirements  oil  Chalk  Creek  at  Coalville^  Ulahj  m  1904. 


Date. 

Hydrographcr. 

Area  of 
section. 

Sqtiare  feet. 
26 
24 

Mean 
velocity. 

Ft.  per  sec. 

0.76 

.79 

Gage 
height. 

Discharge. 

Ortol)er24 

W.  D.  Beers 

Feet. 
1.50 
1.50 

Secoiul-Jeel. 
20 

Deiviiiber  12 

do 

20 

Mean  daily  gage  height  y  in  feet,  of  Chalk  Creek  at  Coalrille,  Utah,  for  1904^ 


Day.          Oct. 

Nov. 

1.50 
1.50 
1.50 

D»!C.  ' 

1 

Day.         Oct. 

Nov. 
1.25 

Dec. 

1.50 
1.50 

1.50 

1.50 
1.50 

Day. 

Oct. 

Nov. 

Dec. 

1 
1 

1.60 

1.60  ! 

1.40 

1.30 

1.30 

1.47 

1.55 

1.40 

1.40 

1.50 

1.55 

1 
12 

22 

1.55 
1.45 
1.42 
1.55 
1.55 
1.60 
1.65 
1.35 
1.44 

2 

13 ' 

1.47 
1.40 
1.46 
1.49 
1.42 
1.52 
1.51 
1.40 
1.53 

23 

1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.50 
1.47 
1.47 

1.60 

3 1 

14 ' 

24 

1.50 

4 

1.50 

15 , 

!25 

5 

1.50 
1.50 
1.40 
1.43 
1.47 
1.43 
1.35 

16 

1 

26 

6 

17 1 

27 

1.60 

t 

18 ' 

28 

H ' 

19 

29 

9 ' 

20 

30 

1.60 

10 -. 

21 

31 

1.60 

11 

JORDAN   RIVER   NEAR  LEHI,  UTAH. 


This  station  was  established  May  30, 1904,  by  W.  G.  Swendsen.  It 
is  located  at  the  highway  bridge,  about  800  feet  below  the  pump  house 
at  the  outlet  of  Utah  Lake,  near  the  towrt  of  Lehi,  Utah.  A  staff 
gage,  graduated  to  feet  and  tenths,  is  nailed  vertically  to  a  pier  at  the 
southeast  corner  of  the  bridge.  It  is  read  twice  each  da}'^  by  W.  A. 
Knight.  Discharge  measurements  are  made  from  a  plank  walk  built 
across  the  stream  upon  cantilevers  from  the  bridge  to  which  the  gage 
is  attached.  The  initial  p>oint  for  soundings  is  two  lO-penn}^  nails 
driven  close  together  in  the  east  end  of  the  plank.     The  channel  is 


256 


STREAM    MEASUREMENTS    IN    1904,   PART    X. 


[so.w. 


straight  for  about  150  feet  above  and  below  the  station.  The  currvut 
is  sluggish.  Both  banks  are  high,  clean,  and  not  subject  to  oveiHuv. 
The  bed  of  the  stream  is  composed  of  clay  and  is  probabh'  not  jwrma 
nent,  since  the  channel  may  be  cleaned  or  dredged  out  at  any  time  1^ 
the  canal  company.  Bench  mark  No.  1  is  a  nail  in  the  top  of  pile :.; 
the  east  abutment  of  the  bridge.  Its  elevation  is  8.57  feet  above  tL 
zero  of  the  gage.  Bench  mark  No.  2  is  the  head  of  the  copper  bolt  .: 
Utah  Lake  Compromise  Monument.  Its  elevation  is  10.50  feet  ab-ir. 
the  zero  of  the  gage. 

There  is  practically  no  natural  flow  in  Jordan  River  the  greater  pan 
of  the  year,  and  in  order  to  utilize  the  water  of  Utah  Lake  in  irrip 
tion  work  the  water  is  raised  by  means  of  a  dam  and  pumping  stati : 
a  short  distance  above  the  gaging  station  so  as  to  make  an  artitid. 
flow. 

The  observations  at  this  station  during  1904  have  been  made  unu»r 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  meamiremenis  of  Jordan  River  near  Lehi^  t'taA,  in  1904. 


Date. 

HydroKmpber. 

Area  of 
section. 

1      „ 
Mean 

1    velocity. 

Gace 
height. 

Feet. 
3.95 
3.95 
4.00 
4.00 
3.92 
3.27 

3.27 
2.95 
2.02 
1.97 
3.30 
1.01 

DisclriLV 

May  28« 

May  :iO  « 

W.  Swendsen 

do 

Square  feet. 
252 
252 
236 
237 
245 
214 

214 
195 
14:) 
14« 
216 
81 

Ft:  jterncc. 
1.62 
1.62 
1.80 
1.80 
1.68 
1.40 

1.37 

1.02 

.76 

.76 

1.41 

.38 

t.' 
4/ 

June  H« 

June  20  « 

H.  S.  Kleinschmidt. . . 
do 

4.- 
1.- 

July  :^a 

Octolier  13  6  . . . 

October  13  6  ... 

C.  Tanner 

■!:. 

W.  D.  Beers  and  E.  F. 
Tabor. 

do 

Octol)er  13  c  . . . 

do 

?i 

Oct()l)er  14 ''  . . . 

do 

4 

Octolx?r  14^'... 

do 

• 

()cU)l)er  15''  ... 

do 

December  23... 

W.  Swendsen 

■ 

a  4  pumps  running. 

b'S  pump-s  running. 

e  Meiusu rumen t  uiicertuin  on  account  of  change  in  cross  section  of  stream 

di  pump  running. 
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Afean  daily  gage  height^  infeet^  of  Jordan  RUtr  near  Lehif  Utah^  for  1904' 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

8.85 
3.85 
8.85 
8.85 
8.85 
8.80 
3.85 
8.85 
8.85 
8.90 
8.80 
8.85 
8.90 

(«) 

8.86 

3.85 

3.80 

8.75 

8.85 

8.^0 

8.80 

8.75 

3.80 

8.80 

3.80 

3.85 

3.90 

3.80 

3.80 

3.40 

Oct. 

Nov. 

Dec. 

1 

4.10 

3.96 
3.96 
3.96 
4.00 
3.95 
4.00 
3.95 
8.96 
3.96 
8.72 
8.96 
4.10 
4.00 
4.00 
4.00 
8.90 
8.96 
3.96 
3.96 
3.90 
3.96 
4.00 
3.90 
3.60 

(«) 

8.95 

3.95 

8.96 

4.00 

8.90 

3.90 

3.95 
3.90 

(«) 
3.90 

8.90 

8.90 

3.67 

8.90 

3.90 

3.90 

8.90 

(«) 

(«) 

8.90 

8.86 

3.90 

8.90 

8.86 

3.85 

3.96 

3.86 

3.85 

3.85 

3.85 

3.85 

3.90 

3.85 

3.90 

8.75 

3.86 

8.90 

8.35 

3.85 

3.30 

8.80 

8.35 

(«) 

(«) 

8.40 

3.35 

8.36 

8.30 

8.30 

8.35 

(*) 

.76 
.75 
.75 
.75 
.75 
.75 
(*) 

.80 
.80 
.80 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.85 
.85 
.86 
.86 
.86 
.85 
.85 
.86 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

0.90 

2 

4.00 
4.05 
4.05 
4.00 
8.95 

.90 

3 

.90 

4 

.90 

5 

.90 

6 

.90 

7 

4.05 
4.10 
8.95 

.90 

8 

.90 

9 

.90 

10 

4.05 
4.06 

.90 

11 

.90 

12 

4.00 
4.00 
4.05 
4.00 
8.96 
4.00 
3.95 
3.70 

.90 

13 

.90 

14 

.90 

16 

.90 

16 

.95 

17 

.96 

18 

• 

.95 

19 

.96 

20 

3.95 

1.00 

21 

3.96 

1.00 

22 1 

4.06 
4.00 

1.00 

23 ' 

1.00 

24 

4.00 
4.00 
4.00 
4.00 
8.95 
4.00 
8.95 

1.00 

25 

1  00 

26 

1.00 

27 1 

1. 00 

28 1 

1. 00 

29 : ' 

1.00 

30 

8.95 
8.95 

1.00 

31 

1.16 

a  Discharge  interpolated. 
iRR  133—05 17 


t> Outlet  gates  shut  down. 
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Rating  table  for  Jordan  River  near  Lehiy  Utah,  from  January  1  to  December  SI,,  l^u- 


Gage 
height. 

Dischaige. 

'     Gage 
height. 

1 

Feet. 

DiKharge. 
Second-feet. 

height. 

Discharge. 

\     Gage 
height. 

Feet. 

Di0crbair> 

Feet. 

Second-feet, 

Feet. 

Second-fed. 

Secimdj<< 

0.70 

22 

1.30 

47 

2.30 

148 

3.30 

3(r2 

.75 

23 

1.40 

55 

2  40 

161 

3.40 

32rj 

.80 

24 

1.50 

63 

2.50 

175 

3.50 

337 

.85 

25 

.     1.60 

71 

2.60 

189 

,     3.60 

a>4 

.90 

26 

].70 

81 

2.70 

204 

3.70 

371 

.95 

28 

1.80 

91 

2.80 

219 

3.80 

a<s 

1.00 

30 

1.90 

101 

2.90 

235 

3.90 

40»3 

1.05 

33 

2.00 

111 

3.00 

252 

4.00 

423 

1.10 

36 

2.10 

122 

3.10 

268 

4.10 

441' 

1.20 

41 

;    2.20 

135 

3.20 

285 

.    4.20 

1 

45«5 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  up*>n  W 
dinoharge  measurements  made  during  1904.  It  is  well  defined  between  ^zage  heiebt- 
1.00  foot  and  4.00  feet.  The  table  has  l>een  extended  beyond  these  limits.  AUsr 
gage  height  3.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  17  t  p^r  te-itli 

Estimated  monthly  discharge  of  Jordan  River  7iear  Lehi,  Uiahj  for  1904. 


Month. 


May 

June 

July 

August 

September 

October,  22  days 

November 

December 


The  period 


Discharge  in  second-feet. 


Maximum. 


414 
440 
440 
414 
406 
320 
26 
38 


Minimum. 

250 

371 

354 

367 

320 

23 

24 

26 


Mean. 


T«al 


3(H 

422 

410 

402 

392 

192 
25.1 
28.1 


IS, 


•'=» 
».»». 


-.1 

1    • 


24. 


2x 


I. 
1, 


V4 


IL^S.!-* 


Month. 


Discharge^  in  acre-feet j  of  Jordan  River  atid  canal  systems. 

City. 


North  East 

Jordan.      Jordan. 


April  a 0 

May 1,063 

June 3,061 


July 

August 

September 
October  & . 


Total 


3, 425 

3,367 

2,766 

753 


650 
3,036 
5,  701 
5,  369 
6,186 
5,280 
1,920 


South      Utahard     '^gSf?      Ti^iAlf 
Jordan.    Salt  Lake.      ^JiJJT        of  nw- 


»  I 


596 
452  I 
3,lt)9 


647 
5,167 
6,648 
5,407 


14, 440  27, 140 


3,090  ,  5,031 

1,373  I  5,:^7 

399  ;  2, 134 

9, 109  I  30, 390 


720 
4,150 
7,878 
6,719 
7,110 
7,992 
3,367 


75 

2,911  ' 
4,225 
3,894 
3,668 
2.767 
310 


16.  y. 


37,940  ,  17,850 


2^,  M 

?7.  V- 


N^^ 


13H.HI 


a  Flow  sUrted  April  28. 


b  Pumps  were  shut  down  October  la. 
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AMERICAN  FORK  NEAR  AMERICAN  FORK,  UTAH. 

This  station  was  established  May  21,  1900,  by  C.  C.  Babb.  It  is 
located  about  6  miles  northeast  of  the  town  of  American  Fork,  Utah, 
50  feet  north  of  the  county  road,  and  200  feet  southwest  of  the  power 
house  of  the  electrical  company.  Measurements  are  made  over  a  sharp 
crested,  rectangular  weir.  A  nail  driven  into  the  weir  structure,  just 
south  of  the  south  opening  and  level  with  the  crest  of  the  weir,  serves 
to  determine  gage  heights.  The  observer  is  Peter  Anderson.  During 
floods  considerable  gravel  runs  in  the  stream  and  is  deposited  just  i^bove 
the  weir,  making  measurement  at  such  times  erroneous.  When  this 
difBculty  becomes  pronounced,  several  planks  in  the  dam  are  raised 
and  the  gravel  is  sluiced  out. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer.  - 


Mean  daily  gage  height^  in  feety  of  American  Fork  near  American  Fork,  Utah,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

0.88 

.82 

.78 

.83 

87 

.96 

100 

1  01 

.99 

1.09 

1.19 

1.22 

1  25 

1.28 

1  30 

1.44 

1.42 

1.45 

1.48 

1.39 

1.24 

1.30 

1.39 

1.71 

2.01 

1 
1 

1 

June. 

■■■■•■« 

1.22 
1.17 
1,22 
1.24 
1.22 
1.22 
1.24 
1.17 
1.16 
1.09 
1.03 
.97 
.99 
1.03 
1.05 
1.04 
1.05 

July.  1 

Aug. 

Sept. 

0.46 
.45 
.45 
.44 
.44 
.44 
.44 
.43 
.43 
.43 
.43 
.43 
.43 
.43 
.42 
.42 
.42 
.42 
.42 
.46 
.47 
.47 
.47 
.47 
.48 
.49 
.49 
.49 
.49 
.48 


Oct. 

Nov. 

Dec. 

1 

0.27 
.27 
.27 
.27 
.27 
.27 
.28 
.28 
.28 
.28 
.28 
.28 
.29 
.29 

0.28 
.28 
.28 
.27 
.28 
.27 
27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.28 
.28 
.28 
.28 
.28 
.28 
.28 

0.27 

.27 

27 

.27 

.27 

.26 

27 

30 

.32 

32 

32 

.31 

.31 

.31 

.81 

.31 

0.35 
.35 
.35 
.86 
.36 
.37 
.38 

1.05  1 
1.04 
1.02 
1.00 
.98 
.96 
.94 
.90 
.87 
.87 
.83 
.83 
.80 
.78 
.78 
.73 
.74 
.69 
.68 
.67 
.66 
.66 
.65 
.64 
.63 
.61 
.61 
.61 
.62 
.61 
.61 

0.58 
.58 
.58 
.57 
.56 
.55 
.58 
.53 
.53 
.53 
.53 
.53 
.60 
.56 
.56 
.56 
.56 
.55 
.53 
.53 
.51 
.48 
.47 
.48 
.48 
.48 
.48 
.48 
.48 
.47 
.47 

0.48 
.47 
•47 
.47 
.47 
.48 
.48 
.48 
.48 
.47 
.47 
.58 
.49 
.51 
.50 
.50 
.50 
.49 
.49 
.47 
.47 
.47 
.47 
.47 
1      .47 

!  .47 
i       .47 

.47 
1  .46 
j      .46 

.46 

0.46 
.45 
.45 
.44 
.44 
.44 
.44 
.44 
.44 
.44 
.44 
.44 
.43 
.42 
.41 
.42 
.41 
.41 
.'41 
.41 
.41 
.41 
.41 
1      .41 
.41 
.41 
.41 
.41 

.41 

1 

.41 

1 

1 

0.41 

2 

.41 

8 

.40 

4 

.40 

5 

.36 

6 

.87 

7 

.37 

8 

.37 

9 

.37 

10.. 

.37 

11 

.37 

12 

.87 

13 

.38 

14 

.39 

15 

.40 

16 

.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 

.40 

17 

.38 

18 

.32 
.32 
.82 
.33 
.33 
.32 
.82 
.32 
.82 
.32 

.37 
.37 
.36 

.60 

.62 

1      .65 

.68 
.74 
.80 
.86 

.38 

19 .' 

.39 

20 

.39 

21 

.39 

22 

.40 

23 

.40 

2i 

.40 

2{> 

.27 
.27 
.28 
.28 
.28 
.28 

.28 

1 

.39 

26 

.36 

27 

30 

28 

.38 

29 

.38 

30 

.39 

31 

89 

1 

Note.— Total  width  of  weir,  April  16  to  September  20  =  42  feet  (10  end  contractions).    Remainder  of 
year  -  38  feet  (10  end  contractions). 
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[NO.  Its 


Mean  dally  discharge,  in  second-feet^  of  American  Fbrk  near  Anurican  Forkj  l\ah,for  ivi;. 


Day, 


Jan. 


1 

16 
15 
;    15 
15 
15 
15 

2 

3 

4 

6 

6 

7 

16 

8 

16 
16 
16 
16 
16 
17 
17 

a  17 
17 
17 
17 
17 
17 
17 
17 
17 

a  16 
15 
15 
16 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

29 

16 
]6 

30 

16 
16 

31 

Feb. 


"16 
16 
16 
16 
15 
16 
15 
15 
15 
15 
15 
15 
15 
16 

a  15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 


Mar. 

Apr. 

15 

a  23 

15 

«23 

15 

23 

15 

23 

16 

23 

16 

23 

16 

23 

18 

24 

20 

25 

20 

a28 

20 

a30 

19 

ass 

19 

a36 

19 

"38 

19 

a  41 

19 

a  43 

nl9 

a  46 

20 

«48 

May  June 


20 

20  1 
21 

21  t 
20  I 
20 
20 
20 
20 

«22 
24 
24 
23 


a  51 
(1 54 
rt56 
a  59 
a  61 

64 

67 

T2 

77 

87  I 

98 
109 


113 

102 

95 

104 

111 

127 

137 

139 

135 

155 

176 

183 

190 

196 

201 

233 

229 

236 

243 

222 

187 

201 

222 

299 

379 

(1369 

«869 

«350 

«340 

'1330 

a320 


(1310 
a  301 
(1291 
a  281 
a  271 
a  261 
a  252 
a  242 
a  232 
a  222 
a  212 
a  203 
193 
183 

iri 

188 
187 
188 
183 
187 
172 
170 
155 
143 
131 
135 
143 
147 
145 
147 


July. 

Aug. 
61 

Sept. 

147 

43 

145 

61 

42 

141 

61 

42 

137 

59 

40 

183 

58 

40 

129 

56 

40 

125 

53 

40 

117 

53 

39 

111 

53 

39 

111 

53 

39 

104 

53 

39 

Oct   Not.  Ikt 


104 
98 
95 
95 
86 
87 
79 
77 
76 
74 
74 
72 
71 
69 
66 
66 
66 
67 
66 
66 


53 
64 
58 
68 
58 
58 
56 
53 
53 
50 
46 
44 
46 
46 
46 
46 
46 
46 
44 
44 


39 

39 

39 

38 

38 

88 

38 

38 

31 

2!y 

35 

35 

35 

36 

37 

37 

37, 

37  ! 

36 


36 
35 
35 
35 
35 
36 
36 
36 
36 
35 
35 
41 
37 
39 
38 
38 
3S 
37 
37 
35 
35 
35 
35 
35 
35 
35 
35 
35 
34 
34 
S4 


Si 
33 
32 
32 
32 
32 
32 
32 
32 
82 
32 
31 
30 
1S^ 
SiJ 
•> 
2?* 
•> 
2S 
» 
2^ 
2^ 
2h 
2^ 
2^ 
2S 
2S 
2h 
2» 


■«» 


(I  Dischai;ge  estimated. 

Estimated  monthly  discfuirge  of  American  Ftyrk  near  American  Fork,  Utah,  for  It^Q^i. 

[Drainage  area,  66  square  mileM.] 


Month. 


April  6-30 

May 

June 

July 

August 

September. 
October  . . . 
Noveui}>er  , 
December  . 


DlM>harge  in  second-feet. 


Maximum. 

Ill 

208 

280 

125 

43 

38 

34 

25 

21 


Minimum. 

27 

69 

133 

42 

27 

26 
o*> 

20 
16 


Mean. 

52.7 

122 

213 
73.2 
34.5 
27.9 
26.4 
21.4 
18.6 


The  Period 


Total  in 
acre-feet. 


2,613 
7,501 
12, 670 
4,501 
2,121 
1,660 
1,623 
1,273 
1,144 

35,110 


Run-off. 


Seeond-feei 

per  raoarv 

mile. 


.798 
1.85 
3.23 
1.11 
.  523 
.423 
.400 
.324 
.282 


.74: 
1.1*^ 


4\ 


.'f. 


Note.— Missing  uage  heights  interi>olat^d. 


IIINDRRLIDE 

AND   CUANDLEB 


HANDLBB.^"'^^*]       OREAT    BASIN    DK  A  IN  AGE. 
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Estimated  monthly  discharge  of  American  Fork  near  American  Forky  Utah,  for  1904' 

[Drainage  area,  66  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September... 

October 

November . . . 
December  ... 

The  year 


DiflcharKe  in  second-feet. 


Maximum. 

Minimum. 

17 

15 

IB 

15 

24 

15 

109 

23 

379 

95 

310 

131 

147 

66 

64 

44 

43 

35 

41 

34 

34 

28 

28 

18 

379 

15 

Mean. 


16.1 
15.4 
19.1 
46.9 


95.3 
52. 8 
38.1 
35.9 
30.0 
25. 3 


Total  In 
acre-feet. 


990 

886 

1,174 

2,791 

13,280 

ll,9f)0 

5,860 

3, 247 

2,267 

2,207 

1,785 

1,556 


66. 0     48, 000 


Seoond- 

feet  |)er 

.square 

mile. 


0.244 
.233 
.289 
.711 
3.27 
3.05 
1.44 
.800 
.577 
.544 
.454 
.383 

1.00 


Run-off. 


Depth  in 
inches. 


0.281 
.251 
.333 
.793 
3.77 
3.40 
1.66 
.  922 
.644 
.627 
.507 
.442 

13.  62 


Per 

cent  of 

rainfall. 


14.7 
9.5 
9.2 

63 
183 
596 
488 
140 
644 

45.1 

29.8 


85.0 


Rainfall 

in 
inche8.a 


1.91 

2.64 

3.62 

1.26 

2.06 

.57 

.34 

.66 

.10 

1.39 

.00 

1.48 

16. 03 


♦»  Mean  at  Prrjvo  and  Heber. 


PROVO   RIVER  AT  MOUTH   OF  CANYON,    NEAR   PROVO,    UTAH. 

This  station  was  established  July  27,  1889,  by  Samuel  Fortier.  It 
is  located  about  6  miles  north  of  Provo,  about  1,000  feet  above  Olm- 
sted Station,  on  the  Denver  and  Rio  Grande  Railroad,  and  1,200  feet 
above  the  power  house  of  the  Telluride  Power  Company,  and  above  the 
head  of  most  of  the  irrigation  canals  of  Utah  Valley.  The  diversion 
works  of  the  company,  which  develop  power  at  the  mouth  of  Provo 
Canyon  for  electric  transmission  to  the  mines  west  of  Provo,  are  located 
about  5  miles  above  the  station.  The  Heber  branch  of  the  Denver  and 
Rio  Grande  Railway  passes  within  20  feet  of  the  new  gage  rod.  The 
station  is  one-eighth  mile  above  the  county  bridge.  The  old  gage  is 
an  inclined  rod  set  on  the  left  bank.  The  new  gage  is  a  vertical  a.spen 
stick  set  on  the  right  bank  90  feet  northeast  of  the  old  gage.  Both 
gages  read  4.80  feet  when  the  new  gage  was  installed,  but  the  zero  of 
the  new  gage  is  0.10  foot  above  the  zero  of  the  old  gage.  During  1904 
the  gage  was  read  twice  each  day  by  E.  A.  Briscoe.  Discharge  meas- 
urements are  made  by  means  of  a  cable  and  car  located  at  the  gage. 
Instead  of  using  a  tagged  wire,  the  cable  has  been  marked  with  white 
paint  every  3  feet.     The  initial  point  for  soundings  is  the  first  white 
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[so.m 


mark  on  the  cable  south  of  the  vertical  post  which  supports  the  cable 
on  the  right  bank.  The  channel  is  straight  for  200  feet  above  and  for 
100  feet  below  the  station.  The  right  bank  is  steep  and  rocky  and  hs.^ 
an  elevation  of  about  10  feet  above  the  zero  of  the  gage.  The  left  fadnk 
is  sloping  and  has  an  elevation  of  about  7  feet  above  the  zero  of  tht^ 
gage.  It  is  liable  to  overflow  at  flood  stages.  The  bed  of  the  str^m 
is  composed  of  bowlders  and  is  permanent.  The  current  is  swift,  and 
at  flood  stages  has  a  velocity  that  is  too  high  for  accurate  measurement. 
There  is  one  channel  up  to  the  point  where  the  river  overflows  the  left 
bank.  Above  this  stage  there  are  two  channels.  '  Bench  mark  No.  1 
is  a  cross  chiseled  in  a  limestone  rock  about  1  foot  square,  which  l)earsi 
south  15*^  E.  and  is  100  feet  distant  from  the  old  gage.  Its  elevation 
is  6.98  feet  above  the  zero  of  the  old  (inclined)  gage.  The  letters 
"B.  M."  are  chiseled  in  the  rock.  Bench  mark  No.  2  is  a  Unit^ni 
States  Geological  Survey  standard  bench  mark  plate  cemented  into  the 
top  of  the  south  abutment  of  the  highway  bridge  one-eighth  mile 
southwest  of  the  station.  Its  elevation  is  4.75  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  3  bears  north  7°  45'  west  126  feet  fi*orc 
the  north  post  of  the  station.  It  is  a  cross  chiseled  on  top  of  a  bowlder 
projecting  about  1  foot  above  the  ground.  Its  elevation  is  11.21  fivt 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 


Discharge  measurement  of  Provo  River  at  motUh  of  canymi,  near  Provo,  Utah^  in  li*ir^ 


Date. 


January  5  . . . 
February  10  . 
March  12.... 
March  23 ... . 

April  16 

May  19 

June  15 

June  18 

July  12 

Julv  12 , 

Julv  26 

October  31... 
December  7.. 
December  20. 


Hydrographer. 


C.  Tanner 

do 

do 

W.  P.  Hardesty ... 

C.  Tanner 

do 

H.  S.  Kleinschmidt. 

do , 

do 

do 

do 

W.  Swendsen 

do 

do 


Area  of 
section. 

Mean 
velocity. 

Square/eet. 

Fl.  per  see. 

115 

2.48 

93 

2.07 

132 

2.72 

128 

3.09 

170 

3.63 

253 

5.50 

251 

5.37 

200 

5.27 

95 

2.50 

101 

2.47 

81 

2.31 

76 

2.06 

52 

1.76 

61 

1.79 

Oaffe 
teieht. 


heig 


Prei. 
4.50 
4.22 
4.65 
4.70 
5.15 
6.25 
6.25 
5.70 
4.30 
4.30 
4.04 
4.00 
3.92 
3.98 


Discharrr 


Setoimij'fi 

:^ 

61" 

l,:5Ho 

l,<i-> 


244 

i.y. 

Hi 


H1NDBRMDER.^8W^0SBN,-J        QgEXT    BASIN    DRAINAGE. 


2«3 


Mean  daily  gage  height,  in  feet,  o/Provo  River  at  mouth  of  canyon,  near  Prow,  Utah,  for  1904. 


1.. 

2.. 

s.. 

4.. 

5. . 

6,. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.'. 
20.. 
21.. 
22.. 
23.. 
2-1.. 
2:>. , 
21... 
27.. 
2S., 

2y.. 

30.. 
31.. 


Day. 


Jan. 

Feb. 

4.40 

4.65 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.45 

4.40 

0  4.45 

4.40 

a  4. 40 

4.40 

4.40 

4.40 

4.45 

4.40 

4.40 

4.40 

4.46 

4.45 

4.51 

4.47 
4.50 
4.30 
4.30 
a  4. 82 
4.35 
4.22 
4.27 
4.22 
4.30 
4.30 
4.45 
4.45 
4.35 
4.40 
4.35 
4.40 
4.40 
4.40 


4.52 
4.49 
4.49 
4.62 
4.65 
4.53 
4.52 
4.56 
4.59 
4.70 
5.28 
5.29 
5.53 
5.38 
4.97 
4.90 
4.77 


Mar. 

4.73 
4.81 
4.75 
4.<3 
4.65 
a4.65 
4.66 
4.78 
4.96 
4.79 
4.84 
4.65 
4.61 
4.60 
4.69 
4.67 
4.63 
4.&1 
4.64 
4.71 
4.69 
4.63 
4.65 
4.67 
4.67 
4.64 
4.60 
4.62 
5.23 
5.02 
4.83 


Apr. 

4.71 
4.66 
4.70 
4.77 
4.71 
4.68 
4.66 
4.65 
4.67 
4.69 
4.79 
4.89 
4.95 
5.07 
5.10 
6.17 
5.00 
5.07 
5.02 
5.25 
5.24 
5.10 
5.06 
4.88 
4.95 
4.93 
4.96 
5.03 
5.01 
4.98 


May. 


a  4. 88 
4.87 
4.95 
6.17 
4.97 
4.99 
5.00 
5.04 
5.09 
5.39 
5.53 
5.64 
5.69 
5.74 
5.84 
5.92 
5.98 
6.15 
6.87 
6.21 
6.15 
6.25 
6.44 
6.80 
7.26 
7.28 
7.13 
6.86 
6.49 
6.40 
6.35 


June. 

6.30 
6.28 
6.58 
6.30 
6.88 
6.22 
6.09 
6.36 
6.43 
6.46 
6.49 
6.54 
6.51 
6.51 
6.29 
6.00 
5.97 
5.84 

5.85 
5.81 
6.50 
5.40 
5.23 
5.12 
5.01 
4.96 
4.a5 
4.77 
4.69 


July.  ;  Aug. 


4.59 
4.58 
4.48 
4.43 
4.46 
4.54 
4.47 
4.47 
4.27 
4. -28 
4.28 
4.21 
4.18 
4.18 
4.02 
4.13 
4.12 
4.00 
4.10 
4.09 
4.11 
4.11 
4.09 
4.25 
4.18 
4.10 
4.07 
4.21 
4.06 
4.07 
4.02 


4.09 
4.02 
4.00 
4.00 
4.08 
4.00 
4.08 
4.01 
4.07 
4.01 
4.01 
4.04 
4.04 
4.07 
4.17 
4.16 
4.11 
4.10 
4.09 
4.11 
4.08 
4.05 
4.03 
4.00 
4.05 
4.05 
4.03 
4.03 
4.08 
4.05 
8.99 


Sept. 

8.99 
4.02 
4.08 
4.01 
8.99 
4.02 
o.  99 

4.01 
4.00 
3.98 
4^00 
8. 99 
4.18 
3.73 
3.74 
3.71 
8.77 
8.83 
8.81 
3.85 
8.89 
8.86 
8.89 
3.89 
a3.89 
3.89 
8  86 
3.85 
8.76 
3.71 


Oct. 

3.74 
8.70 
8.76 
8.78 
8.84 
8.80 
3.85 
8.80 
3.89 
3.94 
3.82 
3.90 
3.86 
.3.86 
3.90 
4.00 
4.04 
3.92 
3.96 
3.90 
8.97 
8.92 
3.92 
3.97 
3.95 
3.96 
3.95 
8.97 
3.97 
3.96 
3.94 


Nov. 

3.96 
8.97 
4.00 
3.98 
3.95 
3.96 
3.94 
3.90 
8.97 
8.98 
3.95 
8.92 
8.99 
4.02 
4.00 
4.00 
4.00 
4.17 
4.00 
4.10 
4.00 
4.00 
4.01 
4.00 
4.05 
4.07 
4.10 
4.20 
4.05 
4.ft5 


Dec. 


4.12 
4.20 
4.02 
4.05 
4.00 
3.90 
3.95 
4.00 
3.95 
4.00 
4.02 
4.10 
4.10 
4.08 
4.09 
4.10 
4.10 
4.00 
4.02 
3.95 
4.00 
4.10 
4.11 
4.12 
4.10 
3.98 
4.05 
4.08 
3.96 
8.92 
4.25 


"Interpolated. 

Rating  table  for  Provo  River  at  mo^Uh  of  canyon^  near  Prow,  Utah,  from  January  1  to 

December  SI,  1904. 


Gage 
height. 

Feet. 

Discharge.  ' 

1 

Gage 
height. 

Discharge. 
Second-feet.  , 

Second-feel. 

Feet. 

3.60 

68 

4.30 

220     1 

3.65 

73     1 

4.40 

253 

3.70 

79     i 

4.50 

290     , 

3.75 

86 

4.60 

331 

3.80 

94 

4.70 

376 

3.85 

103 

4.80 

425 

3.90 

113    1 

4.90 

477 

3.96 

124     , 

5.00 

532    , 

1     4.00 

136 

5.10 

589 

1     4.10 

162    , 

5.20 

649    1 

4.20 

190    1 

5.30 

711     1 

Gage 
height. 


Feet.      I 

5.40 

5.50 

5.60 

5.70 

5.80 

5.90 

6.00 

6.10 

6.20 

6.30 


Discharge. 

Second-feet. 

775 

841 

910 

980 

1,050 

1,120 

1,192 

1,265 

1,340 

1,415 


1      Gage 
!     height. 

Discharge. 

f^et. 

Second-feet. 

1     6.40 

1,490 

il     6.50 

1,565 

1     6.60 

1,640 

6.70 

1,715 

6.80 

1,790 

6.90 

1,865 

7.00 

1,945 

1     7.10 

2, 025 

'     7.20 

2,  105 

'     7.30 

1 

2,185 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
17  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  4  feet  and  6.25  feet.     The  table  hiis  been  extended  beyond  these  limits. 
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I  so.  in 


EHmaied  morUhly  discharge  of  Provo  River  at  mouth  of  canyon  near  Provo,  I'iah,  h 

1904. 

[Drainage  area,  640  square  miles.] 


Month. 


January  

February . . . 

March 

April 

May 

June 

July 

August 

Septem])er.. 
October  .... 
November . . 
Deceral)er  .. 

The  year 


Discharge  in  second-feet. 


Maximum. 


290 
861 
667 
680 
2,153 
1,625 
326 
182 
184 
146 
190 
205 


2,153 


Minimum. 


196 
253 
331 
353 
461 
371 
136 
134 
80 
79 
113 
113 


79 


Mean. 


244 
373 
388 
486 
1,145 
1,131 
202 
149 
117 
113 
139 
149 


Total  in 
acre-feet. 


15,000 

;  21,460 

23,860 

28,920 

70, 410 

67,  300 

12,420 

9,162 

6,962 

6,948 

8,271 

9,162 


386 


Run-off. 


Second- 
feet  per 
square 
mile. 


Depth  in 
inches. 


0.381 
.583 
.606 
.759 
1.79 
1.77 
.316 
.233 
.183 
.177 
.217 
.  233 


0.439 
.629 
.699 
.847 
2.06 
1.98 
.364 
.269 
.204 
.204 
.242 
.269 


Per  cent 
of  rain- 
fall. 


23 

24 

19 

67 

100 

^7 

107 

41 

204 

15 


RainU: 

in 
incb»^. 


\M 


♦7 


Lt^ 


279, 900       .  604 


8.20 


18 


51 


:l 

'C 

1. 

•>i 

2 

\w 

:M 

^ 

In 

1. 

> 

0. 

m 

1. 

4^ 

16.  u; 


a  Mean  at  Provo  and  Heber. 


EKtiimited  monthly  discharge  of  Telluride  Poioer  Company's  flume  near  Proro,  l^ah,  v 

J904. 


Month. 


May  15-31 » 

June 

July 

August 

September.. 

October 

November . . 
Deceml)er  .. 


The  period 


Discharge  in  second-feet. 


Maximum. 


65 
85 
76 
82 
90 
81 
77 
81 


Minimum. 


Mean. 


TMaliQ 
Bcre>feet. 


0 
20 

0 
36 
32 
58 
48 
31 


42.7 
38.5 
53.9 
61.1 
58.4 
71.6 
63.0 
56.0 


1,440 

2,i.'9I 
3,:iI4 

3,47^ 

4,+ir 

3,74«' 
3,44-: 


a  Flow  began  May  15. 

Note.— To  get  total  flow  of  Provo  River  at  head  of  diversion  dams,  the  flume  dischaT^e  aboold  bi 
added  to  that  of  the  gaging  Htaiion  given  above. 
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PROVO  RIVER  AT  SAN  PEDRO,  LOS  ANGELES  AND  SALT  LAKE  RAILROAD 

BRIDGE,  NEAR  PROVO,  UTAH. 

This  station  was  established  May  24,  1903,  by  C.  Tanner.  It  is 
located  at  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  bridge, 
one-half  mile  from  Provo,  Utah.  The  Rio  (irande  Western  Railway 
bridge  is  about  300  feet  east  of  the  station.  The  gage  is  a  vertical 
rod  fastened  to  a  cottonwood  post,  which  is  set  in  the  bed  of  the  river 
near  the  left  or  south  bank.  The  top  of  the  post  is  spiked  to  a  stringer 
of  the  bridge.  The  gage  is  read  once  each  day  b}'  Lars  Thomson. 
Discharge  measurements  at  high  water  are  made  from  the  railroad 
bridge,  to  which  the  gage  is  attached.  At  low  stages  measurements  are 
made  by  wading.  The  initial  point  for  soundings  is  the  north  face  of 
the  left  or  south  abutment.  The  channel  is  straight  for  175  feet  above 
and  for  300  feet  below  the  station.  The  current  is  swift.  There  are 
two  channels  at  low  water  and  one  channel  at  high  water.  Both  banks 
have  an  elevation  of  about  8  feet  atMJve  the  river  bed,  and  will  over- 
flow only  at  extreme  flood  stages.  The  bed  of  the  stream  is  composed 
of  gravel  and  cobblestones  and  is  somewhat  shifting.  Benchmark 
No.  1  is  a  United  States  Geological  Survey  standard  bench  mark  set 
in  cement  on  the  top  of  the  south  abutment  of  the  bridge,  to  which  the 
gage  is  attached.  Its  elevation  is  6.68  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  cross  cut  in  the  top  of  the  parapet  wall  of  the 
.south  abutment  of  the  Denver  and  Rio  Grande  liailroad  bridge,  275 
feet  upstream  from  the  gaging  station.  Its  elevation  is  11.26  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  meaguremeiitif  of  Prom  Rivfr  at  S.  P.,  L.   A.  and  S.   L.  R.  R.  bridgCf  near 

Proro,  Utah,  in  1904. 


Date. 


Hydrographer. 


January  15 C.  Tanner 

February  12 do  . . . 

February  23 do  . . . 

March  13 , do  ... 


March  24 |  W.  P.  Hardesty.... 

April  25 1  C.  Tanner  ....'. 

May  21 '  W.  Swendsen 

June  2 ; do 

June  15 j  U.S.  Kleinschniidt 

June  18 1 do 

October  31 W.  fiwendsen 

December  3 do 

December  21 do 


Area  of 
s€*elion. 

Mean 
velocity. 

height. 

Discharge. 

S(jnarr/ert. 

Feet  per  sec. 

Fcft. 

Sccond-fcrt. 

•  49 

2.97 

0.96 

146 

75 

2.  55 

1.06 

190 

136 

3.63 

1.75 

493 

7S 

3.  36 

1.20 

263 

80 

3.39 

1.32 

271 

99 

3.82 

1.50 

380 

156 

5.11 

2.19 

795 

230 

4.  45 

2.42 

1,026 

172 

4.72 

2.  35 

810 

156 

4.56 

2.08 

703 

21 

3.04 

—.10 

65 

40 

2.47 

.40 

99 

45 

3.  42 

.75 

153 
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[  NO-  131 


Afean  daily  gage  heiglUy  in  feet,  of  Prow  River  at  S.  P.,  L.  A.  and  S.  L.  R.  R.  bridgf. 

near  Provo,  Utah,  for  1904* 


Day. 


Jan.    I    Feb. 


1 

0.92 

0.93 

2 

» 1 

1.04 

A ■ 

6 • 

.92 

1.08 

6 

8. 


10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


1.04 


,90 


1.02 


1.00 


1.00 


1.03 
1.06 


.98 


.94 


.97 


1.38 
1.37 
1.08 
1.06 
1.10 
1.14 
1.42 
1.80 
1.68 
2.10 
1.50 


27 

1.36 

28 

.96 

1.22 

29 

1.39 

30 

1.10 

31 

Mar. 

Apr. 

1 
May. 

1.86 

1.36 

1.42 

1.38 

1.82 

1.40 

1.30 

1.30 

1.46 

1.28 

1.34 

1.44 

1.1& 

1.36 

1.40 

1.24 

1.32 

1.48 

1.30 

1.30 

1.&4 

1.30 

1.34 

1.50 

1.32 

1.26 

1.52 

1.32 

1.30 

1.00 

1.38 

1.30 

1.70 

1.30 

1.40 

1.96 

1.28 

1.40 

2.00 

1.22 

1.44 

2.10 

1.24 

l.M 

2.16 

1.20 

1.50 

2.24 

1.20 

1.52 

2.24 

1.30 

1.44 

2.30 

1.32 

1.46 

2.40 

1.30 

1.50 

2.40 

1.34 

1.54 

2.36 

1.38 

1.60 

2.34 

1.32 

1.52 

2.50 

1.86 

1.48 

2.90 

1.36 

1.50 

S.20  ; 

1.38 

1.58 

a.26  1 

1.36 

1.70 

3.30 

Jurif. 


1.34 
1.64 
1.60 
1.40 


1.74 
1.70 
1.40 


3.00 
2.70 
2.66 
2.50 


2.&. 

2.  To 
2.-JU 
2.i« 
2.  jy 
2..>. 

2.*. 
2.42 

2..=» 

2,&« 
2..'»4 

2-ai 

2.3- 
'2.  if. 
].%• 
l.J^t 
l.&l 

i.a* 

3- Si* 
1.4*1 

i.ii' 
i.« 

.*« 

(«) 


a  .Stream  dry. 

Rating  table  for  Provo  River  at  S,  /*.,  L.  A.  and  S.  L.  R.  R.  bridge^  near  Provo^  (Inh, 

from  January  1  to  June  5,  1904- 


Gage 
height. 

Discharge. 

Gagi* 
height. 

Diwharge. 

Gage 
height. 

1   . 

Discharge. 

Gage 
height. 

Dischargt 

Feet. 

Second- feet. 

Feet. 

S^Tond-feet. 

Feet. 

Second-feet. 

Feet. 

Sectmd-/f  fi 

0.90 

130 

1.60 

433 

2.20 

805 

• 

2.80 

1.247 

1.00 

160 

1.70 

488 

2.30 

879 

2.90 

1,321 

1.10 

196     ! 

1.80 

544 

2.40 

953 

3.00 

1.395 

1.20 

235 

1.90 

605     ! 

2.50 

1,027 

3.10 

1.469 

1.30 

279 

2.00 

667 

2.60 

1,100 

3.20 

1,543 

1.40 

328 

2.10 

731 

2.70 

1.173 

3.30 

1,617 

1.50 

380 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  dJHcharge  meaHureinents  made  during  January  to  June  5.  1904.  It  is  well  define*] 
between  j^age  heights  0.90  foot  and  2.20  feet.  The  table  has  been  e.xtended  l>eyc>nd 
these  limits.  Above  gage  heights  2.20  feet  the  rating  curve  is  a  tangent,  the  differ- 
ence being  74  per  tenth. 
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Rating  table  for  Provo  River  at  S.  P.,  L.  A.  and  S.  L.  R.  R.  bridge  near  Provo,  Vtahy 

from  June  6  to  December  Sl^  1904. 


Gage 
leight. 


hei^ 


Feet. 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 


Diiicharge. 

Gage 
1   heignt. 

1 

Second-feel. 

1 

Feet. 

65 

0.70 

70 

0.8O 

78 

0.90 

87 

1.00 

96 

1.10 

108 

1     1.20 

123 

1.30 

r 

1 

Discharge. 

1 

1 

Gage 
height. 

Seeond-feet. 

Fed. 

144 

1.40 

170 

1.50 

204 

1.60 

246 

1.70 

288 

1.80 

330 

1.90 

372 

2.00 

Discharge. 

Secondr/eet. 
414 
456 
498 
540 
582 
624 
666 


Gage 
height. 

Discharge. 

Feel. 

Secmid-Jeet. 

2.10 

708 

2.20 

750 

2.30 

792 

2.40 

&S4 

2.50 

876 

2.60 

918 

2.70 

960 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
5  discharge  measurements  made  during  June  to  December,  1904.  It  is  well  defined 
l>etween  gage  heights  0.10  foot  and  2.60  feet.  The  table  has  l)een  extended  beyond 
these  limits.  Above  gage  height  0.90  foot  the  rating  curve  is  a  tangent,  the  differ- 
ence being  42  per  tenth. 

Estimated  monthly  discharge  of  Provo  River  at  S.  P.,  L.  A.  and  S.  L.  R.  R.  bridge  near 

Provo,  Utah,  for  1904- 


Month. 


January  fl.- 
February  « . 

March 

April 

May  ...... 

June  1-28  6 
July 

AugU3t 

Septeml^er. 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 


Maximum.  I  Minimum. 


Mean. 


196 

731 

455 

510 

1,617 

1,173 

0 

0 

0 


130 

139 

235 

279 

328 

0 

0 

0 

0 


The  year 


146 


253 


294 

353 

810 

653 

0 

0 

0 


Total  in 
acre-feet. 


8,977 

14;  550 

18,080 

21,000 

49,800 

38,860 

0 

0 

0 

^1,782 

4,990 

8, 494 


166, 500 


1  Discharge  interpolated  for  missing  gage  heights. 

i>Stream  dry  June  28  to  October  15. 

o Estimated  October  15,  when  flow  began,  to  December  31  (rum  meter  measuremenut. 
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fso.  13-'. 


HOBBLE   CREEK    NEAR  SPRINGVILLE,  UTAH. 

This  station  was  established  March  23,  1904,  by  C.  Tanner.  It  i< 
located  about  1  mile  above  the  mouth  of  the  canyon,  about  4  miles 
southeast  of  Springville,  Utah.  It  is  about  600  feet  northeast  of  the 
head  of  the  Mapleton  canal  and  about  1,200  feet  southwest  of  the 
power  house  of  the  Springville  Electric  Lighting  plant.  A  staff  gncr*^. 
graduated  to  feet  and  tenths,  is  driven  into  the  bed  of  the  stream  ami 
braced  to  an  overhanging  tree.  It  is  read  daily  by  F.  N.  West.  Dis- 
charge measurements  are  made  by  wading  near  the  gage.  The  initial 
point  for  soundings  is  a  2  by  4  inch  post  driven  into  the  south  bank, 
marked  with  pencil.  .  At  24.3  feet  on  the  north  bank  a  tree  is  blazed 
and  marked  ''24.3."  The  channel  is  straight  for  75  feet  above  ami 
50  feet  below  the  station.  The  current  is  fairly  swift.  The  right 
bank  is  low,  wooded,  and  liable  to  overflow  during  high  water.  The 
right  bank  is  high  and  wooded.  The  bed  of  the  stream  is  composiKi 
of  clean  sand  and  gi-avol  and  is  somewhat  shifting.  There  is  but  one 
channel  at  all  stages.  Bench  mark  No.  1  is  a  nail  in  the  top  of  the 
post  which  marks  the  initial  point  for  soundings.  Its  elevation  i> 
4.91  feet  above  the  zero  of  the  gage,  liench  mark  No.  2  is  a  nail  in  a 
post  set  26  feet  south  of  the  initial  point  for  soundings.  Its  elevation 
is  12.38  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  30- 
penny  nail  in  the  east  side  of  a  pole  of  the  electric  transmis»sion  line 
97  feet  northwest  of  the  initial  point  for  soundings.  Its  elevation  is 
21.80  feet  al)ove  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  me(Wiremenis  of  Hobble  Greek  near  SpringviUe^  UtaJi,  in  1904- 


Date. 


March  18 
March  2S 
April  18  . 


Hydrngrapher. 


C.  Tanner 

W.  P.  Hanlesty 

E.  C.  Murphy  and  C. 
Tanner. 


May  20 C.  Tanner 

May  20 |  \V.  Swendsen 

June  1 do 

June  17 H.  S.  Kleinschmidt. 

July  1» ; do 

Septenil)er  15  . .'  C.  Tanner 

Septem})er  15 do 

October  ;^0 '  \V.  Swendsen 

December  2 do 

Deceinl)er  21 do 


Area  of 
section. 


Square  Jeel. 

17 
20 
42 

:« 

36 
21 
19 
10 

9 
12 
10 

9.7 


Mean 
velocity. 

Fl.  per  ttfc. 
1.  13 
1.24 


Ga^e 
height 


Disrhan?**. 


I 


2.80 

3. 30  j 

3.72 

3.80 

3. 53 

2.17 

1.78 

1.60 

1.46 

1.23 

1.75 


Fret. 
1.26 
1.34 
2.90 

2.85 
2.a5 

2.a5 

1.85 
1.40 
1.27 
1.27 
1.35 
1.32 
l.:i5 


Sf'cond-j 


-If 


'3> 


I'.i 


117 

114 
124 


4.> 


tis 


L".; 


14 
17 


]:\ 


i: 
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Mean  daily  gage  height,  in  feet,  of  Hobble  Creek  near  SpringviUe,  Utah,  for  1904. 


Day. 
1 

Mar. 

Apr. 

1.75 
1.72 
1.77 
1.82 
1.96 
1.90 
1.80 
1.86 
1.90 
2.00 
2.20 
2.60 

2 

3 

4 

5 

G 

7 

S 

9 

10 

11 

12 

13 

2.85 

M 

3.20 
3.30 

15 

3.30 

May. 

June. 

July. 

3.00 

2.15 

(«) 

2.95 

2.05 

3.15 

2.00 

3.35 

1.95 

3.80 

1.95 

4.10 

1.90 

4.00 

1.80 

3.75 

1.70 

3.66 

1.70 

3.40 

1.70 

3.55 

1.70 

3.45 

1.65 

3.40 

1.70 

3.36 

1.76 

3.30 

1.75 

3.20 

1.70 

\           1 

Day. 


Mar. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.57 
1.35 
1.45 
1.45 
1.60 
1.57 
1.82 
1.86 
1.79 


3.00 
2.90 
3.00 
3.00 


2.70 
2.50 
2.35 
2.35 
2.50 
2.90 
3.10 
3.00 
8.05 


May. 

June. 



■ 

1.70 

July. 

3.02 

2.92 

1.70 

2.80 

1.70 

2.65 

1.60 

2.55 

1.66 
1.60 

2.70 

1.50 

2.76 

1.40  , 

2.80 

1.30 

2.90 

1.30 

2.85 

1.26 

2.60 

1.26 

2.45 

1.26 

2.36 

1.25  1 

2.20 

' 

(I  Observer  discontinued  gnge  reading. 
Rating  table  for  Hobble  Creek  near  Springville,  Utah,  from  January  1  to  May  26,  1904' 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

1 
Discharge. 

Seco7id-/eet. 

Gage 
height. 

1 

DiHchargc. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.20 

17 

1.70 

46 

2.40 

88 

1.25 

19 

1.75 

49 

2.50 

94 

1.30 

22 

1.80 

52 

2.60 

100 

1.35 

25 

1.85 

55 

2.70 

106 

1.40 

28 

1.90 

58 

2.80 

112 

1.45 

31 

2.00 

64 

2.90 

118 

1.50 

34     ' 

1     2.10 

70 

1 

3.00 

123 

1.55 

37     , 

2.20 

76    ' 

3.10 

129 

1.60 

40 

2.30 

82 

3.20 

135 

1.65 

43 

■ 

1 

Gage 
height. 


Feet. 

3.30 

3.40 

3.50 

3.60 

3.70 

3.80 

3.90 

4.00 

4.10 


Discharge. 


Second-feet. 
141 
147 
153 
159 
165 
171 
177 
182 
188 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is 
4  discharge  measarements  made  during  March  18  to  May  20,  1904.     It 
defined.     The  rating  curve  is  a  tangent,  the  difference  being  6  per  tenth, 
of  channel  changing  about  May  26,  1904. 


based  upon 
is  not  well 
Indication 
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RaUng  table  for  Hobble  Creek  near  SpringviUe^  Utah,  from  May  S7  to  November  f6,  IS04. 


1 

'     Gaffe 
height. 

1 

Discharge. 

1 
1 

Gage 
heigbt. 

Discharge. 

Gage 
height. 

1 
Discharge.  ' 

Gage 
height. 

Discharse 

/hrf. 

Secotid'/eet. 

Feet, 

Second-feet. 

FeeL 

Secondr/eet. 

jFtaei. 

SCttMO-ftf*. 

1.20 

1 
6     , 

1.80 

59 

2.40 

113 

2.90 

158 

1.30 

14 

1.90 

68 

2.50 

122     J 

3.00 

167 

1.40 

23 

2.00 

77 

2.60 

131 

3.10 

176 

1.50 

32 

2.10 

86 

2.70 

140 

3.20 

185 

1.60 

41 

2.20 

95 

2.80 

149    ' 

3.30 

194 

1.70 

1 

60 

2.30 

104 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  u\'*'^ 
7  discharge  measurements  made  during  June  1  to  December  21,  1904.  It  is  not  k^'.. 
defined.  The  rating  curve  is  a  tangent,  the  difference  being  9  per  tenth.  Indicau  *l 
of  channel  changing  about  May  26,  1904. 

Estimated  monthly  discharge  of  Hobble  Creek  near  SpringvilU,  Vtah^  for  1904, 


March 

April 

May 

June 

July« 

August 

September 
October  . . . 


November 
December 


Month. 


The  period, 


Discharge  in  second-feet. 


Maximum. 


--  I. 


55 
141 
188 

90 


Minimum. 

25 
47 
95 
10 


Mean. 

39.7 
93.9 
133 
45.8 


TotAl  V 
acre-!t»-' 


l.±? 


24,;^ 


aObflerrer  on  July  1  discontinued  gage  reading,  and  read  depth  of  water  in  cross  aectioo. 
charge  for  July  to  December,  inclusive,  was  estimated  from  meter  measurements  and  ihed>jf>'r 
water  in  section. 
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SPANISH   FORK   NEAR  SPANISH   FORK,   UTAH. 

This  station  was  originall)^  established  May  23, 1900,  by  C.  C.  Babb. 
It  was  reestablished  March  26,  1903,  by  C.  Tanner.  It  is  located  600 
feet  above  the  dam  of  the  East  Bench  Irrigation  Compan}'  and  5  miles 
southeast  of  Spanish  Fork,  Utah.  The  Rio  Grande  Western  Railroad 
track  is  about  300  feet  northeast  of  the  gage.  The  gage  is  a  1  by  4 
inch  redwood  stick  4i  feet  long.  It  is  driven  firmly  in  the  bed  of  the 
river  and  is  well  braced.  It  is  graduated  to  feet,  tenths,  and  fiftieths, 
and  located  near  the  right  bank  about  1  foot  from  the  water's  edge. 
It  is  read  once  each  day  by  Levi  Thorpe.  Discharge  measurements 
are  made  by  wading.  The  initial  point  for  soundings  is  a  willow 
stake  on  the  right  bank  2  feet  northeast  of  the  gage.  The  channel 
is  straight  for  150  feet  above  and  below  the  station  and  the  current  is 
swift.  The  right  bank  is  about  4  feet  above  the  bed  of  the  stream. 
It  is  covered  with  a  dense  growth  of  willows  and  is  not  liable  to  over- 
flow. The  left  bank  is  about  5i  feet  above  the  bed  of  the  stream.  It 
is  also  covered  with  willows.  The  bed  of  the  stream  is  composed  of 
coarse  gravel  and  sand,  somewhat  shifting.  The  change  in  the  cross 
section  takes  place  principally  in  the  right  half.  There  is  but  one 
channel  ett  all  stages.  The  bench  mark  is  a  cross  on  a  limestone  rock, 
which  bears  south  36^  east,  and  is  29  feet  distant  from  the  gage.  On 
the  south  face  of  the  rock  are  the  letters  ^'  U.  S.  G.  S."  in  black  paint. 
Its  elevation  is  7.16  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  measurement  of  Spanish  Fork  near  Spanish  Forky  Utah,  in  1904. 


Date. 


Hydrograpber. 


February  9 C.  Tanner 

March  14 do 

March  26 W.  P.  Hanlesty ... 

April  18 j  C.  Tanner 

Jane  16 H.S.  Kleinschmidt 

July  20 do 

September  15  . .    C.  Tanner 

October  30 

December  2... 


W.  Swendsen 
do 


December  22... do 


Area  of 
sectioD. 

Mean 
Telocity. 

Gage 
height. 

Square  feet 

Ft  per  tec. 

Feet. 

28 

2.40 

1.50 

28 

2.62 

1.54 

30 

2.61 

1.58 

54 

3.72 

2.30 

42 

3.31 

1.88 

32 

3.23 

1.50 

27 

2.43 

1.40 

30 

2.33 

1.40 

27 

2.41 

1.40 

26 

2.50 

1.47 

Diacharge. 

Second-Jeel. 

66 

75 

79 

201 

142 

102 

66 

69 

64 

65 
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^fean  daily  gage  height^  in  feet,  of  Spanish  Fork  near  SptiniJth  Fork,  Utah,  for  1904. 

July 


Day. 


1. 

2. 

3 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

1.66 
1.64 
1.60 
1.46 
1.46 
1.46 
1.68 
1.70 
1.80 
1.80 
1.60 
1.64 
1.62 
1.68 
1.42 
1.42 
1.42 
1.48 
1.64 
1.44 
1.68 
1.50 
1.46 
1.46 
1.46 
1.56 
1.80 
l.M 
1.6K 
1.48 
1.68 


Feb. 

Mar. 

1.68 

1.58 

1.70 

1.58 

1.70 

1.50 

1.50 

1.58 

1.48 

1.50 

1.50 

1.54 

1.48 

1.56 

1.68 

1.60 

1.48 

1.66 

1.50 

1.50 

1.50 

1.5H 

1.60 

1.54 

1.60 

1.46 

1.42 

1.54 

1.50 

1.54 

1.52 

1.56 

1.64 

1.54 

1.50 

l.M 

1.56 

l..^ 

1.48 

1.56 

1.62 

1.50 

1.56 

.    1.46 

1.88 

1.60 

Oct.    I  Nov.     ]>* 


1.7S 
1.74 
1.70 
1.60 
1.72 
1.6-1 


1.60 
1.62 
1.46 
1.58 
1.60 
2.50 
2. 12 
1.92 


1  ., 
I  L 
1  _•- 


I  i 


1  .:. 

I  ■ 
1    » 
1.. 


t     » 


J  .• 


» Interpolated. 

Rating  table  for  Sjmnv^h  Fork  near  Spanixh  Fork,  Utah,  from  Jantiary  1  to  May  J'i 

from  December  10  to  December  31, 1904-  " 


Gage 
height. 

Discharge. 
Second-feel. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

1      Feet. 

Discha.rsr» 

Feet. 

Feet. 

Second-feet. 

Feet. 

Sfnmdf"f 

1.20 

36 

1.60 

82 

2.00 

146 

2.80 

liiMi 

1.25 

40 

1.65 

89 

2.10 

164 

1     2.90 

3*Ji> 

1.30 

45 

1.70 

97 

2.20 

183 

1     3.00 

34*» 

1 .  35 

50 

,     1.75 

105 

'     2.30 

202 

3.10 

;«i 

1.40 

56 

1.80 

113 

2.40 

221 

3.20 

a's-j 

1.45 

62 

'     1.85 

121 

2.50 

240 

3.30 

40:^. 

1.50 

68 

1.90 

129 

2.60 

260 

3.40 

424 

1.55 

75 

1.95 

137 

2.70 

280 

«  Two  rating  tables  necessary  for  1904  on  account  of  changes  In  channel  during  May  and  Novn V 

The  above  table  is  appliirable  only  for  open-channel  conditions.  It  is  baeed  iij 
4  discharge  measurements  made  during  spring  and  1  measurement  made  in  IX-s^ 
her,  1904.  It  is  fairly  well  defined  between  gage  heights  1.40  and  2.30  feet.  The  t^ 
has  been  extended  bevond  these  limits. 


I  _ 
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Raiing  table  for  Spanish  Fork  near  Spanish  Fork,  Utah,  from  May  17  to  December 

9,  1904^a 


Gage 
height. 

Diflchaige. 

Gage 
height 

Discharge. 

Gage 
height 

Dlschaige. 

height. 

Diacliaige. 

FkL 

FfBel. 

8eeonit'/eet. 

FM. 

StXOftWlfUtm 

/M. 

1.20 

45 

1.60 

95 

2.00 

161 

2.80 

306 

'     1.25 

50 

1.65 

103 

2.10 

179 

2.90 

327 

1.30 

55 

1.70 

111 

,     2.20 

197 

3.00 

346 

1.36 

61 

1.75 

119 

2.30 

215 

3.10 

365 

1.40 

67 

1.80 

127 

2.40 

233 

3.20 

384 

1.46 

73 

1 

1.85 

135    < 

2.50 

251 

3.30 

404 

1.50 

80 

1.90 

144 

2.60 

270 

3.40 

424 

1.56 

87 

1.95 

152 

2.70 

289 

a  Two  rating  tables  necessary  for  1904  on  account  of  changes  in  channel  during  May  and  November. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
4  discharge  measurements  made  during  summer  and  fall  of  1904.  It  is  fairly  well 
defined  between  gage  heights  1.40  and  1.90  feet.  The  table  has  been  extended 
beyond  these  limits. 

Enlimated  monthly  discharge  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1904* 

[Drainage  area,  070  square  miles.] 


Month. 


DlMchakge  in  second -feet 


Minimum. 


58 

58 

63 

110 

236 

111 

80 

67 

65 

66 

49 

40 


40 


feet 

Total  in 
acre-feet. 

Run-off. 

Mean. 
77.6 

Second - 

feet  per 

square 

mile. 

Depth  in 
Inches. 

Per 
cent  of 
rain- 
fall. 

Rainfall 

in 
inches.a 

4,771 

0.116 

0.134 

8.1 

1.66 

79.1 

4,660 

.118 

.127 

7.4 

1.71 

a5.8 

6,276 

.128 

.148 

4.4 

3.36 

174 

10,350 

.260 

.290 

28 

1.02 

343 

21,090 

.512 

.690 

26 

2.33 

162 

9,640 

.242 

.270 

41 

.  66 

94.6 

5,817 

.141 

.163 

39 

.42 

75.8 

4,661 

.113 

.130 

19 

.69 

68.0 

4,046 

.101 

.113 

13 

.86 

67.8 

4,169 

.101 

.116 

11 

1.01 

61.6 

3,660 

.092 

.103 

.00 

54.3 

3,339 
81,370 

.081 
.167 

.093 

8.7 

1.07 

112 

2.28 

15.4 

14.78 

IRR  133—05- 


a  Mean  at  Provo,  Thistle  and  Soldiers  Summit. 
-18 
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SPANISH   FORK    NEAR  LAKE   SHORE,  UTAH. 

This  station  was  established  December  10,  1903,  by  Caleb  Tanner. 
It  is  located  at  the  bridge  on  the  highway  between  Spanish  Fork  and 
Lake  Shore,  about  3  miles  west  of  Spanish  Fork.     A  plain  sstaff  gagt-. 
graduated  to  feet  and  tenths,  is  driven  into  the  bed  of  the  stream  near 
the  west  side  and  about  10  feet  below  the  bridge.     It  is   read   twic» 
each  day  by  Frank  Simmons.     Discharge  measurements  are  made  \n 
car  and  cable  about  800  feet  above  the  gage.     On  May  26,  IIK^,  a 
gage  was  established  at  the  cable.     The  gage  heights  for  the  entirn 
year  are  referred  to  the  original  gage.     The  initial  point  for  sound- 
ings is  a   2  by  4  inch   post  driven   into  the  right  or  south   bank, 
marked  '^U.  S.  G.  S.     Initial  point."    The  course  of  the  section  i> 
north  6^  west.     At  35  feet  a  2  by  4  inch  post  is  driven   into  tb» 
north  bank  and  marked  ''35  feet."    The  channel  is  straight  for  !•»' 
feet  above  and   50   feet  below  the  station.      The  current   is  swift 
Both  banks  are  higfi,  composed  of  earth,  and  are  not  subject  to  over- 
flow.    At  the  left  bank  there  is  a  lower  bank  of  narrow  width,  whkL 
probably  overflows  during  very  high  water.     The  bed  of  the  streaiL 
is  composed  of  clean  gravel  and  sand,  and  is  shifting.     There   is  >uii 
one  channel  at  all  stages.     An  alternate  measuring  section  wa^^  laidol! 
nearly  350  feet  upstream,  where  the  bottom  is  much  firmer,  whirlj 
may  be  used  if  the  first  section  proves  to   be  too   unstable.      BeiK  ■ 
mark  No.  1  bears  south  18'^  3  /  west,  10.5  feet  from  the  gage,  l>ein^  « 
30-penny  nail  driven  into  a  log  of  the  west  abutment  of  the  bridtrn 
near  its  northwest  corner.     Its  elevation,  11.68  feet  above  the  zero  ?»f 
the  gage,  is  written  in  pencil.     Bench  mark  No.  2  bears  south  85-  :'j 
east  91  feet  from  the  gage,  being  a  20- penny  nail  driven  into  the  north 
side  of  a  cedar  fence  post.     Its  elevation  is  21.95  feet  above  the  zer  • 
of  the  gage.     Bench  mark  No.  3  bears  south  21^45'  east,  197  feet  froiu 
the  gage.     It  is  a  United  States  Geological  Survey  standard  iit>n  pi]* 
bench  mark,  projecting  about  15  inches  above  the  ground.      Iti*  elevii 
tion  above  the  zero  of  the  gage,  21.76  feet,  is  stamped  on  the  cap,    A 
nail  driven  into  the  top  of  the  initial  point  post  of  cross  section  No. 
1  is  8.96  feet  above  the  zero  of  the  gage.     The  top  of  the  initial  p-^t 
for  the  alternate  cross  section  is  10.96  feet  above  the  zero  of  the  ira*^ 

The  observations  at  this  station  during  1904  have  been   made  uml  r 
the  direction  of  G.  L.  Swendsen,  district  engineer. 


lliNDERLIDRR 

AND  CUANDLBR, 


ttANDLBB.'^*'''*' ]       GBEAT    BA81N    DRAINAGE. 


275 


Discharge  fneasurem4!nts  of  Spanish  Fork  near  Lake  Shore^  Utahy  in  1904- 


February  3  . 
February  24 
Manrh  27 . . . 
April  22.... 

May  20 

May  20. . . . . 
Mav  26 


C.  Tanner 

do 
W.  P.  Hardesty 

C.  Tanner 

W.  Swendsen . , 

C.  Tanner , 

W.  Swendsen.. 


Dficember  22 ... ! do 


Area  of 
aection. 

Mean 
velocity. 

StfUOfT/CCt. 

Ft.  per  tec. 

25 

2.39 

44 

2.56 

33 

2.69 

61 

2.79 

63 

2.75 

65 

2.73 

33 

2.51 

22 

2.27 

■ 

Oage 
height 

Di 
Sec 

scharge. 

Ftet. 

•tmd-fect. 

3.02 

60 

• 

3.65 

112 

3.35 

88 

4.22 

170 

4.08 

172 

4.08 

177 

3.40 

82 

f     fl4.61 
I        2.80 

} 

50 

a  Gage  at  cable. 
Mea7i  daily  ga^e  height,  in  feet,  of  Spanish  Fork  near  Lake  Sfiore,  Utah,  for  1904. 


Day. 


Jan. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

«. 

9. 
10. 
11. 
1*2. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
•21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


2.87 
2.90 
2.90 
2.92 
2.92 
2.92 
2.90 
2.87 
2.87 

(«') 

(*») 

(«») 
(*) 
C) 
(«») 

CO 
C) 
(ft) 
C) 
(ft) 
(ft) 
(ft) 
(ft) 


Feb. 


Mar. 


(ft) 

3.00 

8.02 

2.97 

2.97 

2.90 

2.90 

2.93 

2.90 

2.90 

2.97 

2.92 

2.98 

2.97 

3.02 

3.11 

3.02 

3.90 

3.90 

3.02 

3.06 

3.24 

3.66 

3.71 

3.72 

3.75 

3.52 

3.55 

3.82 


I 


3.27 
3.36 
3.90 
8.85 
3.28 
3.28 
3.27 
3.86 
3.52 
3.25 
3.37 
3.30 
3.32 
3.28 
3.30 
3.32 
8.25 
3.17 
3.10 
3.30 
8.10 
3.00 
3.20 
8.27 
3.30 
3.17 
3.32 
3.30 
5.02 
4.17 
3.92 


Apr. 

May. 

4.35 

3.75 

3.72 

4.37 

3.72 

4.42 

4.00 

4.85 

4.05 

4.76 

3.90 

4.72 

3.65 

5.15 

8.62 

5.12 

8.63 

4.97 

3.82 

5.10 

3.90 

5.35 

4.02 

5.35 

4.05 

5.36 

4.17 

5.10 

4.25 

4.75 

4.20 

4.55 

4.10 

4.27 

4.21 

4.27 

4.32 

4.35 

4.50 

4.12 

4.45 

4.27 

4.20 

4.10 

4.15 

3.85 

4.02 

8.80 

3.97 

3.80 

4.15 

3.40 

4.42 

3.42 

4.45 

3.15 

4.45 

2.80 

4.82 

2.55 

2.87 

Dec.a 


2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 


a  Gage  helghte  are  worked  up  by  a  comparlnon  of  gage  heighU  at  old  and  new  gagen  and  refer  to 
old  ^age. 
b  Ice. 

Note.— Total  flow  of  river  diverted  for  Irrigation  June  1  to  December  6. 
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Rating  table  for  Spanish  Fork  near  Lake  Shore^  Utah,  from  January  1  to  May  'il,  15*. 


Gage 
leignt. 


heig 


Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 


Diachargc. 

GHge 
height. 

Feei. 

Second-feet. 

42 

3.20 

43 

3.30 

45 

3.40 

47 

3.50 

50 

3.60 

54 

3.70 

58 

3.80 

1 

1 

3.90 

Dischaige. 

Second-feet. 

71 

78 

87 

96 

107 

119 

132 

145 


Gage 
height. 


Feet. 
4.00 
4.10 
4.20 
4.30 
4.40 
4. 50 
4.60 
4.70 


DiKcharge. 


Second-feet. 
158 
171 
184 
197 
210 
223 
236 
249 


Gage 
height. 


FeeL 

4.80 

4.90 

5.00 

5.10 

5.20 

5.30 

5.40 

5.50 


DiacbaiT' 


i>7:. 


314 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  ba^ed  up 
8  discharge  measurements  made  during  1904.     It  is  well  defined   betwt-en  jesc 
heights  3.00  feet  and  4.10  feet.     The  table  has  been  extended  lieyond  the^e  linn  • 
Above  gage  height  3.70  feet  the  rating  curve  is  a  tangent,  the  difference  being  13  \*' 
tenth. 

Estimated  monthly  discharge  of  Spanish  Fork  near  Lake  Shore,  Utah^  for  IWi^. 


Mouth. 

Discharge  in  second-feet. 

T«H»J 

Maximum. 

55 
145 
291 
223 
333 

Minimum. 

53 
53 

58 

109 

42 

Mean. 

1 

•ere-:*' . 

Januarv  ^ 

53.3  ' 
76.2  I 
88.7   1 

168 

202        i 

'XT 

February  

.  4.  -> 

March 

April 

.1. 1*- 

May 

I:i4-- 

June  ^ 

December  7-31  ^ 

•»  x-» 

1 

The  period 

:i< . 

i 

1 

1 

rt  River  frozen  January  10  to  February  1;  discharge  estimated. 

ft  Stream  dry  June  1  to  DecemV>er  6. 

e  Water  turned  in  river  December  7;  average  discharge  estimated  at  50  !*econcl-fe«^t. 


GREAT   SALT   LAKE    AT   8ALTAIR,  XTTAH. 

A  gage  was  established  March  7, 1904,  on  Great  Salt  Liake^  Utah. 
connection  with  evaporation  investigations  being  carried  on  at  this  pla. 
The  gage  is  located  500  feet  northwest  of  the  extreme  northwest  em: 
the  temporary  extension  of  the  north  wing  of  the  bath  houses  of  f 
Saltair  pavilion.  The  gage  is  a  staff,  graduated  to  feet  and  ten: 
from  —4  feet  to  +4.5  feet,  attached  to  railroad  irons  driven  vertic^' 
into  the  bed  of  the  lake  and  securely  braced.     The  lower  end  ^ 
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driven  1  foot  into  the  lake  bed,  so  that  the  —4  foot  mark  is  about 
even  with  the  sand.  The  zero  of  this  gage  is  set  6  feet  below  the  zero 
of  the  old  Lake  Shore  gage  (see  Gilbert's  Monograph  on  Lake  Bonne- 
ville, pp.  231  and  409),  and  2.33  feet  below  the  zero  of  the  temporary 
gsige  established  at  Saltair  during  1903,  by  Dr.  H.  J.  Hyatt,  director 
of  the  United  States  Weather  Bureau  at  Salt  Lake  City.  Bench  mark 
No.  1  is  a  United  States  Geological  Survey  standard  bencl^-mark  cap 
cemented  on  the  top  of  the  cap  of  a  pile  bent  of  the  trestle  support  of 
the  Salt  Lake  and  Los  Angeles  Railroad.  This  is  the  thirteenth  pile 
bent,  204  feet  southeast  of  the  end  of  the  track.  Its  elevation  is  11.17 
feet  above  the  zero  of  the  gage,  and  4,224.06  feet  above  sea  level,  as 
determined  from  Salt  Lake  City  datum.  Bench  mark  No.  2  is  the  head 
of  a  large  screw  driven  into  the  northeast  supporting  post  at  the  extreme 
northwest  end  of  the  row  of  bath  houses,  500  feet  southeast  of  the  gage. 
Its  elevation  is  1.66  feet  above  the  zero  of  the  gage,  and  4,214.45  feet 
sea  level. 

This  station  was  turned  over  to  the  United  States  Weather  Bureau. 

Mean  daily  gage  heigJUy  in  feet ,  of  Great  Salt  Lake  at  Saltair ^  Utafi^  for  1904* 


Day. 

Mar. 

Apr. 

May. 

June. 

■ 
July. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

1 

17 

1.20 

2 

0.8 

.8 
.8 

18 

1.50 

1.20 

3 

19 

0.3 

1.20 

4 

1.30 
1.80 

' 

20 

1.40 
1.40 
1.40 
1.40 

1.20 

5 

1.40 

1.35 

21 

1.10 

6 

22 

1.00 

7 

23 

8 

.8 

.8 

1.30 

l.ftO 
1.60 
l.ftO 
1.50 
1.50 
1.50 
1.50 
l.ftO 

1.36 
1.85 

1 
.  1 

24 

1.00 
1.25 

9 

25 

10 

26 

1.46 
1.40 
1.40 

11 

27 

12 

-0.2 
.2 

28 

.5 
.5 

1.25 

1.35 
1.40 

13 

.8 
.8 

1.3ft 
1.3ft 
1.3ft 
1.3ft 

29 

14 

30 

15 

31 

1.40 

16 

.3 

1.50    

SEVIER  RIVER   NEAR   (JUNNISON,  UTAH. 

This  station,  established  by  Caleb  Tanner  on  June  29, 1900,  is  at  the 
wagon  bridge  which  crosses  the  stream  4  miles  west  of  the  town  of 
(f  unnison  on  the  road  to  West  View  precinct.  The  gage  is  a  vertical 
1  by  4  inch  redwood  timber  painted  white  and  nailed  to  a  bridge  pile 
near  right  bank  of  the  stream.  It  is  graduated  by  means  of  black 
paint  to  feet,  tenths,  and  fiftieths.  The  gage  is  read  once  each  day 
by  I.  H.  Erickson.  Discharge  measurements  are  made  at  ordinary 
stages  from  the  bridge  to  which  the  gage  is  attached.  At  low  water 
thej^  are  made  by  wading  about  200  feet  below  the  bridge.     The  initial 
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point  for  soundings  when  measurements  are  made  from  the  bridge  i> 
the  bridge  pile  to  which  the  gage  is  fastened,  on  the  right  bank  of  thr 
stream.  When  measurements  are  made  by  wading  the  initial  p.>ini 
for  soundings  is  a  2  by  4  inch  post  driven  into  the  right  bank  of  tb« 
stream.  On  the  left  bank  directly  opposite  the  initial  point  is  a  '1  U 
4  inch  post,  93  feet  from  the  initial  point.  The  channel  is  straitriit 
for  300  feet  above  and  below  the  station.  Both  banks  are  about  1 
feet  above  the  bed  of  the  stream,  covered  with  salt  grass,  and  arv 
not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  sarti 
and  gravel,  free  from  vegetation,  and  is  permanent.  There  i>  uis* 
channel  at  all  stages.  At  low  water  the  low  velocity  at  the  bridj:- 
makes  the  measurement  inaccurate  because  of  the  bridge  pile^  m\ 
floating  debris.  This  is  overcome  by  using  the  section  lielow. 
Bench  mark  No.  1  is  a  large  spike  driven  into  the  side  of  a  ce»1i: 
fence  post  S.  74"^  E.  46  feet  from  the  gage.  Its  elevation  is  s.55  fM 
above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  nail  in  top  of  rail 
ing  post  at  the  northeast  corner  of  the  bridge,  13  feet  north  of  \\l^ 
gage.  Its  elevation  is  13.18  feet  above  the  zero  of  the  ga^.  Bi^l'^ 
mark  No.  3  \h  S.  84°  30'  E.  153  feet  from  the  gage,  and  is  a  TnitK 
States  Geological  Survey  standard  iron  bench  mark.  Its  elevation  V 
10.10  feet  above  the  zero  of  the  gage. 

The  observations  at  this  .station  during  1904  have  been  made  uml^r 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  meaimrements  of  Sevier  River  near  (rtinniMm,  Viah^  in  1904, 


Date. 


Hydrographer. 


January  13 '  C.  Tanner 

February  16 do  . . . 

February  16 do  . . . 

February  16 do  ... 


March  15 . . . 
March  30 . . . 
April  19.... 

June  13 

August  29... 
Octol>er  26.. 
December  4, 


do 

W.  P.  Hardesty 

E.  C.  Murphy  and  C 
Tanner. 

W.  Swendsen 

C.  Tanner 

do 

VV.  Swendsen 


Area  of 
section. 

Mean 
velocity. 

Ft.  per  ace. 

Square  feet. 

94 

2.45 

13 

2.55 

13 

2.39 

13 

2.42 

22 

.97 

19 

.74 

24 

1.04 

66 

1.14 

31 

1.26 

29 

1.10 

68 

1.17 

Gagre 
heisrht. 


DiM^baiFf 


I 


1.91) 
2.22 
2.22 

.50 
.88 
.52 


1.00 


72 


.68 
1.00 
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Afean  daily  gage  height,  infeet^  of  Sevier  River  near  Gunnison^  Utahjfor  1904, 


Day. 


1. 

•> 

^  • 

3. 
4. 

5. 
6. 
7- 
8. 
9. 
10. 


11-. 

12.. 

18.. 

14.. 

16. 

16. 

17. 


18. 


19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
81... 


Jan.     Feb. 


(«) 


2.00 
2.00 
2.00 
1.90 
1.76 

(«) 


1.60 
2.02 
2.00 
1.66 
1.60 

(«) 


2.40 
2.32 
2.36 
2.30 
2.44 
2.30 
2.30 
2.32 


2.40 
2.32 
2.34 
2.80 
2.44 
2.30 
2.00 
2.30 
2.30 
2.38 
2.10 
1.94 
2.24 
2.00 
1.96 
2.24 
2.26 
2.22 
2.12 
2.00 
1.76 
1.70 
2.00 
1.74 
1.50 
1.40 
1.20 
1.14 
1.00 


Mar. 


1.00 
.94 
.94 
.84 
.82 
.82 
.50 
.50 
.48 
.48 
.48 
.46 
.48 
.48 
.48 
.50 
.48 
.48 
.48 
.48 
.48 
.48 
.46 
.48 
.48 
.48 
.28 
.28 
.30 
.30 
.42 


Apr. 


0.44 
.44 
.50 
.50 
,50 
.60 
.60 
.M 
.54 


.52 
.54 
.56 
.'56 
.58 
.54 
.52 
.50 
.52 
.52 
.52 
.50 
.50 
.40 
.46 
.46 
.46 
.46 
.48 


May. 


0.48 


1.18 
1.10 
1.02 
.90 
.94 
1.12 
1.04 
1.24 
1.20 
1.26 
1.24 
1.30 
1.28 
1.30 
1.34 
1.44 
1.28 
1.34 
.98 

.94 
.98 
1.00 
1.02 
.90 
.92 
.88 
.88 


June. 


0.78 
.74 
.70 
.70 


1.00 
1.14 
1.20 
1.10 
1.06 
1.20 
1.06 


1.00 
.90 
.84 
.84 
.84 
.80 
.80 
.72 
.72 
.70 
.70 
.72 
.74 
.74 
.70 
.72 


July. 

0.64 
.66 
.60 
.54 
.54 
.56 
.74 
.76 
.fA 
.54 
.54 


Aug.  I  Sept. 


Nov.  I  Dec. 


.56 
.56 
.56 
.54 
.54 
.50 
.50 
.50 
.50 
.50 
.50 
.46 
.46 
.46 
.46 
.50 
.52 
.56 
.56 


0.56 

0.68 

,56 

.68 

.56 

.68 

.56 

.68 

.56 

.68 

.56 

,68 

.56 

.61 

.56 

.64 

.56 

.60 

.56 

.60 

.56 

.58 

.58 

.58 

.58 

.58 

.58 

.58 

..•>8 

.58 

.58 

.58 

.58 

.58 

.68 

.58 

.80 

.58 

.70 

.68 

.70 

.56 

.66 



.68 

.56 

.68 

.56 

.68 

.56 

.68 

.58 

.68 

.58 

.70 

.58 

.74 

.58 

.74 

.56 

-.74 



.46 
.48 
.48 
.48 
.48 
.48 
.48 
.48 
.60 
.60 
.60 
.60 
.60 
.68 


.68 
.68 


.86 
.86 
.86 
,88 
.88 
.94 


.96 


0.96 
,94 
L02 
1.02 
1.02 
1.02 
l.CO 
1.00 
1.06 
b].06 
1.06 
1.06 
1.06 
l.C6 
1.06 
1.06 
1.06 
1.06 
1.06 
1,06 
1.06 
1.06 
1  06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 


a  Ice. 

h  December  9  reading  aasumed  for  rest  of  moulh  ou  aecuuui  of  ice  gorge.    Highest  reading  of  gorge 
4.0  feet. 
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Bating  table  for  Sevier  Rivernear  Ourmiaont  Vtah^from  January  1  lo  December  SU  i.^v 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

i     Gage 
height. 

Discbaret 

Feet. 

Seemidrfeet, 

FeeL 

Seeond-feet. 

Fsel. 

Second-feet. 

Feet, 

Seeuntl-Jfft 

0.20 

8 

0.80 

49 

1.40 

152 

2.00 

269 

.30 

11 

.90 

62 

1.50 

172 

2.10 

1 

289 

.40 

16 

1.00 

77  ; 

1.60 

191 

1    2.20 

308 

.50 

22 

1.10 

94    1 

1.70 

211 

2.30 

32H 

.60 

29 

,1.20 

113 

1.80 

230 

2.40 

347 

.70 

ft 

38 

1.30 

133 

1.90 

250 

2.50 

1 

367 

The  al)ove  table  is  applicable  only  for  open-channel  conditions.  It  is  base^i  n{>  r. 
10  dischai^e  measurements  made  during  1904.  It  is  well  defined  between  ^!a^ 
heights  0.40  foot  and  2.20  feet.  The  table  has  been  extended  beyond  these  limii*. 
Above  gage  height  1.10  feet  the  rating  curve  is  a  tangent,  the  difference  bein^  1^.^ 
per  tenth. 

Estimated  monthly  discharge  of  Sevier  River  near  Gunnison,  IMah,  for  1904. 

[Drainage  area,  3,966  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September - 
October  ... 
November , 
December^ 


Discharge  in  second-feet. 


Maximum. 


The  year 


355 

355 

77 

29 

160 

113 

45 

59 

36 

36 

71 


Minimum. 


191 
77 
10 
16 
21 
36 
20 
26 
26 
20 
36 


Mean. 


255 

267 
27.4 
22.9 
92.9 
59.0 
25.7 
32.8 
29.6 
25.7 
51.4 
84.3 


81.1 


Total  in 
acre- feet. 


Run-off. 


15,680 
15,360 
1,685 
1,363 
5,712 
3,511 
1,580 
2,017 
1,761 
1,580 
3,058 
5,183 


58,490 


Second-feel 

per  SQuare 

mile. 


0.064 
.067 
.0069 
.0067 
.023 
.015 
.0064 
.0082 
.0074 
.0064 
.013 
.021 

.020 


0.074 
.U7- 

.<tT, 

.in: 

.lliv 
.014 


"  Ice  gorge  December  10-Sl:  discharge  estimated. 
.N'OTB  —Discharge  estimated  for  missing  gage  heights. 


HIXDBRLIDER,  SWBNDSBN^ 
AND  CHANULEB. 


]       GREAT    BASIN    DRAINAGE. 


281 


SAN   PITCH   RIVER   NEAR  GUNNISON,    UTAH. 

This  station  was  established  June  30,  1900,  by  Caleb  Tanner.  It 
is  located  4  miles  northeast  of  Gunnison  and  one-eighth  mile  west 
of  the  Rio  Grande  and  Western  Railroad.  The  station  is  just  west 
of  the  second  farmhouse  along  the  railroad  track  north  from  Gun- 
nison. The  gage  consists  of  a  vertical  timber  driven  firmly  into 
the  bed  of  the  stream  and  strongly  braced,  near  the  left  bank  of 
the  stream,  about  100  feet  above  the  ford.  It  is  painted  white  and 
|]ri*aduated  to  feet,  tenths,  and  fiftieths.  The  gage  is  read  once  each 
day  by  Oliver  Pederson.  Discharge  measurements  are  made  by 
wading  directly  under  a  wire  stretched  across  the  river  at  the 
station.  The  initial  point  for  soundings  is  the  west  side  of  a  post 
about  3  feet  high,  on  the  left  bank,  to  which  the  tagged  line  is 
attached.  The  channel  is  straight  for  100  feet  above  and  slightly 
curved  below  the  station.  The  current  is  swift.  Both  banks  are  about 
5  feet  above  the  bed  of  the  stream,  composed  of  clay,  and  covered 
with  grass.  The  bed  of  the  stream  is  composed  of  sand  and  gravel. 
It  is  clean  and  fairly  permanent.  There  is  but  one  channel  at  all 
stages.  The  bed  shifts  somewhat  during  floods,  but  other  than  this, 
tha conditions  are  good  for  accuracy.  Bench  mark  No.  1  is  the  top  of 
a  cedar  post,  1  foot  in  diameter,  set  firmly  in  the  ground  46.5  feet 
west  of  the  gage  rod.  Its  elevation  is  5.96  feet  above  the  gage  datum. 
Bench  mark  No.  2  is  the  top  of  a  nail  driven  into  the  top  of  a  stake 
driven  into  the  ground  at  the  foot  of  a  fence  post  on  the  west  side  of 
a  stockyard  S.  84^  E.  150  feet  from  the  initial  point  for  soundings. 
Its  elevation  is  10.36  feet  above  the  zero  of  the  gage. 

The  observ-ations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  engineer. 

Discharge  nieamirements  of  Sfm  Pitch  River  near  Gunnison,  Viahy  in  1904* 


Date. 


Hydrographer. 


February  15  ...  i  C.  Tanner 

March  16 ! do 

MarrhSl 1  W.  P.  Hardesty 

April  19 E.C.  Murphy  ami  C. 

Tanner. 

W.  Swendsen 

do 

....do 

C.  Tanner 

W.  Swendsen 


June  14 

June  14 

June  14 

September  1  . 
Decennl)er  5.- 


Area  of 
section. 

Mean 
velocity. 

Square  feet. 

Ft.  per  »ec. 

21 

0.83 

19 

.64 

18 

.54 

27 

2.22 

41 

«1.79 

41 

«'1.79 

41 

M.70 

22 

.94 

17 

.42 

Gaffe 
height. 

Discharge. 

Feet. 

Second-fed. 

1.82 

18 

1.75 

12 

1.68 

10 

2.13 

60 

2.25 

75 

2.25 

73 

2.25 

70 

1.87 

21 

1.62 

1 

7 

a  Six-tenth  method. 


t>  Integration  method. 


c  Top  and  bottom  method. 
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Mean  daily  gage  height,  in  feet,  of  San  Pitch  River  near  Gunn\$on^  Vtah,  for  JS104. 


Day. 

Jan. 

■ 
1.78 

Feb. 
1.80 

Mar. 

Apr. 
1.70 

May. 
2.26 

June. 

July. 
2.32 

Aug. 

Sept. 

Oct, 
1.84  ' 

Nov. 

1.86 

fi^ 

1 

1.74 

2.42 

2.34 

1.88 

J  - 

2 

1.76 

1.80 

1.72 

1.68 

2.24 

2.40 

2.32 

2.34 

1.86 

l.M 

1.86 

I       •■ 

3 

1.78 

1.80 

1.70 

1.68 

2.82 

2.34 

2.32 

2.30 

1.86 

i.»t  ! 

1.84 

■•  - 

4 

1.78 

1.80 

1.70 

1.6H 

2.30 

2.82 

2.30 

2.30 

1.86 

l.«2 

1..SA 

1  - 

6 

1.80 

1.80 

1.70 

1.68 

2.36 

2.80 

2.88 

2.30 

1.84 

1.82 

l.M 

1  - 

6 

1.80 

1.78 

1.72 

1.68 

2.30 

2.28 

2.46 

2.80 

l.M 

l.W  ' 

l.fc 

1    r 

7 

1.78 

1.78 

1.72 

1.62 

2.88 

2.26 

2.46 

2.30 

1.84 

1.82  1 

l.Ki  ! 

1     •_ 

8 

1.78 

1.80 

l.?2 

1.62 

2.80 

2.32 

2.44 

2.  "28 

1.84 

1.82 

1.82 

1    '■' 

9 

1.70 
1.78 
1.78 

1.78 
1.76 
1.78 

1.70 
1.70 
1.70 

1.64 
1.64 
1.64 

2.24 
2.24 
2.40 

2.32 
2.30 
2.24 

2.46 
2.44 
2.44 

2.26 
2.24 
2.24 

1.84 
1.82 
1.82 

1.»4 
1.82 
1.80 

1.82  , 

i.»:  1 

1.79 

10 

^        ^ 

11 

1    "J 

12 

1.80 

1.78 

1.70 

1.68 

2.70 

2.28 

2.44 

2.22 

1.82 

1.82 

1.79 

1    *■ 

18 

1.78 

1.78 

1.70 

1.80 

2.56 

2.26 

2.44 

2.20 

1.82 

1.84 

I.Hi 

•  ": 

14 

1.80 

1.78 

1.70 

I     1.82 

2.96 

2.26 

2.46 

2.14 

1.82 

1.82 

1.83 

]  - 

15 

1.78 
1.70 
1.78 

1.82 
1.78 
1.78 

1.74 
1.74 
1.74 

1.88 
1.88 
1.90 

2.52 
2.96 
2.91 

2.26 
2.26 
2.26 

2.48 
2.46 
2.44 

2.14 

.  2.13 

1.90 

1.82 
1.82 
1.82 

1.84 
1.84 
1.84 

1.7K 
1.7*  1 

:  f^ 

16 

'-  (1 

17 

IX 

1.78 
1.78 
1.78 
1.80 
1.78 
1.72 
1.78 
1.80 
1.80 
1.80 
1.76 
1.80 
1.78 
1.80 

1.80 
1.82 
1.72 
1.78 
1.80 
1.80 
1.80 
1.78 
1.76 
1.76 
1.76 
1.76 

....... 

1.74 
1.74 
1.70 
1.74 
1.68 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.70 
1.68 

1.90 
2.14 
2.18 
2.14 
2.10 
2.10 
2.10 
2.16 
2.16 
2.24 
2.24 
2. 24 
2.22 

3.10 
2.74 
2.58 
2.42 
2.44 
2.82 
3.10 
2.90 
2.90 
2.68 
2.64 
2.58 
2.M 
2.36 

2.26 
2.24 
2.20 
2.20 
2.26 
2.26 
2.26 
2.24 
2.24 
2.28 
2.26 
2.80 
2.32 

2.42 
2.40 
2.42 
2.42 
2.42 
2.40 
2.40 
2.40 
2.40 
2.34 
2.34 
2.40 
2.86 
2.16 

1.90 
1.88 
1.88 
1.88 
1.86 
1.84 
1.81 
1.84 
1.88 
1.86 
1.86 
1.86 
1.88 
1.88 

1.82 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.82 
1.82 
1.H4 
1.H4 
1.86 

1.84 

1.84 
1.84 
1.84 
1.86 
1.8S 
l.n6 
1.86 
1.86 
1.86 
1.86 
1.8G 
1.86 
1.86 

1.81' 
l.W 
1.74 
1.7J 
1.7-1 
1.73 
1.00 

'    i.ee 
i.eo 

1.60 
1.64 
1.&4 
1.64 

1 

1  - 

19 

\  *i 

20 

21 

1   '-' 

22 

.    > 

23 

,    - 

24 

.    . 

25 

'    % 

26 

I   ♦" 

27 

1   •• 

28 

*   « * 

29 

1   •» 

80 

31 

.. 

Rating  table  for  San  Pitch  Rirer  near  Gunnison,  Utah,  from  Januari/  /  io  DecewKr 

1904^ 


Gflge 
height. 

Discharge 
Secfrndfeet. 

Gage 
height. 

Feet 

Discharge. 
Second-Jiei. 

Gage 
height. 

Discharge.  ' 

1 
heteht. 

Feet. 

DiM>h«rY- 

F9et. 

Fret. 

iSeccnd/eet. 

StrtfU'i-ff' 

1.60 

•6 

2.00 

33 

2.40 

110 

2.80 

\\^ 

1.70 

10 

2.10 

47 

2.50 

132 

2. 90 

2*3» 

1.80 

16 

2.20 

66 

2.60 

154 

3.00 

242 

1.90 

23     ' 

2.30 

88 

1 

2.70 

1 

176 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  ia  based  ny  ' 
discharge  measurementci  made  during  1904.  It  is  well  defined  between  gage  hei^r-  > 
1.60  feet  and  2.30  feet.  The  table  has  l>een  extended  beyond  these  limits.  Al-  - 
gage  height  2.20  feet  the  rating  curve  is  a  tangent,  the  difference  beini;  22  per  t«^.Ti 
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Estimated  montfUy  discharge  of  San  Pilch  River  near  Gunnison,  Utah,  for  1904. 

[Drainage  area,  836  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum 


Mean. 


Total  in 
acre-feet. 


910 

874 

658 

1,880 

9,039 

4,969 

6,825 

3,099 

1,059 

1,150 

845 

609 


Run-off. 


Second-feet 

per  SQuare 

mile. 


31,920 


0.018 
.018 
.013 
.038 
.176 
.100 
.133 
.060 
.021 
.022 
.017 
.012 


Depth  in 
inches. 


.052 


0.021 
.019 
.015 
.042 
.203 
.112 
.153 
.069 
.023 
.025 
.019 
.014 


.715 


HUMBOLDT   RIVER   (nOKTH    FOHfK)*  NEAR   ELBURZ,  NEV. 

This  station  was  established  October  10,  1902,  by  E.  C.  Murphy. 
It  is  located  150  feet  below  the  Southern  Pacific  Railroad  bridge  and 
about  one-fourth  mile  above  the  junction  of  the  North  Fork  with 
Humboldt  River.  It  is  2  miles  west  of  the  Southern  Pacific  Railroad 
.station  at  Elburz.  The  nearest  post-ofl5ce  is  Halleck,  Nev.  The  gage 
is  an  inclined  4  by  4  inch  timl)er  fastened  to  the  left  bank  just  above 
the  cable.  It  is  read  once  each  day  by  A.  R.  Blevins.  Discharge 
measurements  are  made  by  means  of  a  cable  and  car.  The  initial 
point  for  soundings  is  the  zero  on  the  tagged  wire.  The  channel  is 
straight  for  160  feet  above  and  below  the  station.  There  is  but  one 
channel  at  all  stages,  and  the  current  is  sluggish.  Both  banks  are 
high.  The  left  bank  will  overflow  at  extreme  flood  stages.  The  bed 
of  the  stream  is  composed  of  gravel  and  silt,  and  changes  slightly. 
The  bench  mark  is  a  4  by  4  inch  timber  driven  in  the  ground  on  the 
left  bank  about  20  feet  upstream  from  the  gtige.  Its  elevation  is  6.99 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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STREAM    MEASUREMENTS   IN   1904,   PART    X. 


(so.  13:3 


Discharge  meamirements  of  Humboldt  River  {Norih  Fork)  near  Elburz,  Nev.,  in  19m. 


Date. 


March  21 . 
April  11  .. 
May  3 . . . . 
Mav  17  ... 
June  7  «  . . 
June  17... 
June  28... 
July  9.... 
July  18... 
August  18. 


Hydrographer. 


I    Width. 


W.  A.  Wolf. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Fed. 


40 
40 
40 
40 
40 
41 
38 
38 
15 
9 


Area  of 
section. 


Sq.feet. 
87 
89 
95 
88 
104 
82 
23 
20 
17 
6.5 


Mean 
velocity. 


Fl.  per  tee. 
2.28 
2.11 
1.90 
1.84 
1.54 
1.18 
1.52 
1.28 
1.39 
1.04 


height.    '   chanr*- 


FeeL 

4.15 ; 

4.10 

4.06 

4.00 

4.75  i 

4.65 

3.55 

3.40 

3.35 

3.10 


1S4I 

162 
IfiO 


35 

24 

as 


<i  Backwater. 


Mean  daibj gage heigkty  infeely  of  Hum1x)ldt  River  ( North  Fork)  near  EllnirZj  Xer.,for  1^*4. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 


Feb. 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.30 
2.70 
.2.70 
2.70 
2.80 
2.40 
2.40 
2.40 
2.80 
2.70 
2.  SO 

6.00 
.•■).  -10 
5.00 
4.20 
4.00 


I 


4.10 
4.30 
4.40 
4.30 
4.20 
4.00 
3.80 
8.80 
4.00 
4.10 
4.10 
4.00 
3.90 
3.90 
4.00 
4.00 
3.90 
4.00 
4.00 
4.00 
4.00 
4.10 
4.00 
4.10 
4.20 
4.10 
4.00 
4.00 
4.10 
4.20 
4.40 


Apr. 

4.60 
4.50 
4.40 
4.30 
4.20 
4.20 
4.10 
4.10 
4.10 
4.00 
4.00 
4.10 
4.10 
4.20 
4.30 
4.40 
4.40 
4.50 
4.50 
4.40 
4.30 
4.20 
4.10 
4.40 
4.  .30 
4.20 
4.20 
4.10 
4.00 
3.90 


May. 

Juno. 

4.00 

5.20 

4.10 

6.10 

4.10 

4.00 

6.10 

3.90 

6.00 

3.80 

3.70 

4.80 

3.60 

4.90 

3.60 

6.00 

3.60 

4.90 

3.70 

4.80 

3.80 

4.80 

4.00 

4.80 

4.10 
4.10 
4.00 
4.10 
4.10 
4.20 
4.30 
4.40 
5.40 
5.10 
5.00 
4.90 
5.50 
5.60 
5.60 
5.50 


5.30 


4.70 
4.70 
4.60 
4.50 
4.40 
4.40 
4.30 
4.10 
4.00 
3.90 
3.80 
3.70 
3.50 
3.40 
3.40 
3.40 
3.60 


3.50 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.30 
3.30 
3.40 
3.40 
3.40 
3.36 
3.35 
3.35 
3.35 
3.35 
3.35 
3.36 
3.30 
3.30 
3.30 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 


Juno.    July.     Aug.     Sept.      0<»t.    >  Nov.     Dec. 


3.20 
3.16  , 
3.15  ' 
8.15  I 
3.15  I 
3.10 
3.10  , 

3.10 

•! 
3.10  I 

3.10 

3.10  I 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

3.10 

3.05 

3.05 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 


3.00 

3.00 

3.00 

3.00 

3.00 

3.00  ; 

3.00  I 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.05 

8.10 

3.10 

3.10 

3.10 

3.10 


3.10 

3.10 

3.10  I 

3.10 

3.15 

3.16 

3.15 

3.15  I 

3.15 

3.20  , 

3.20 

3.20  ' 

3.25 

3.25 

3.30 

3.30 

3.30 

3.30 

3.30 

3.30 

3.30 

3.30  i 

3.30 

3.30  i 

3.90 

3.80 

3.30  ' 

S.SO 

3.30  1 

3.30 


3.38 
3.30 
S.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.25 
3.25 
3.20 
8.20 
3.!fl0 
8.20 
3.20 
3.20 
3.20 
3.20 
3.15 
3.10 
3.10 
3.20 
3.20 
3.20 
3.15 


3.30    . 


r».  'J" 

S  J" 

is 

3.3i» 
3.3I» 
3.1?» 
S  .+,1 

a.  41 

3-*i 
3.3I> 

S.  :ii 


:;  41* 

3  4i' 

14'' 

o.^ 
3.  w 
3.S» 
3.0) 
3.»0 


Note.— River  frozen  January  1  lo  February  23  (practically  no  flow). 
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Rating  table  far  HumhoUU  River  (North  Fork)  near  Elbarz^  Nev,^  from  Jamuiry  1  to 

December  31^  1904. 


I  Qage 
j    height. 

I  ^eet. 
,  3.00 
I  3.10 
'  3.20 
I  3.30 
,     3.40 

3.50 
'     3.60 

3.70 


Discharge. 

Second-feet. 
5 
7 
11 
18 
27 
40 
59 
81 


Gage 
height. 

Discharge. 

F^i. 

Second-feet. 

3.80 

105 

3.90 

132 

4.00 

160 

4.10 

188 

4.20 

216 

4.30 

244 

4.40 

272 

4.50 

300 

Gage 
height. 

Feet. 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 


Diijcharge. 

Gage 
height. 

Secondrfeet. 

F^. 

328 

5.40 

356 

5.50 

384 

5.60 

412 

5.70 

440 

5.80 

468 

5.90 

496 

6.00 

524 

1 
1 

Discharge. 


Second'feet. 
562 
580 
608 
636 
664 
692 
720 


NoTK.— From  February  24  to  28  and  from  May  22  to  June  22, 1904,  talce  50  per  cent  of  the  discharge 
given  in  the  table,  on  account  of  backwater. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  iipoa 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heights 
3.10  feet  and  4.15  feet.  The  table  has  been  extended  beyond  these  limits.  Above 
gage  height  3.85  feet  the  rating  curve  is  a  tangent,  the  difference  being  28  per  tenth. 

Eaiimaied  montfUy  discharge  of  Humboldt  Rirer  (North  Fork)  near  ElburZj  Nev,,  for  1904* 

[Drainage  area,  1,020  square  miles.] 


Month. 


Discharge  in  second-feet. 


February  25-29 

March 

April 

Mav 

June 

July 

August 

September 

October 

November 

December 


Maximum. 

Minimum. 

720 

160 

412 

105 

328 

132 

608 

40 

496 

27 

40 

11 

11 

5 

418 
184 
226 


Total  in 
acre-feet. 


Run -off. 


7 
18 
18 
59 


5 

7 

7 

11 


274 

284 

22.2 

6.7 

5.4 

14.0 

13.8 

26.  8 

4,046 

11,310 

13,450 

16,850 

16,900 

1,365 

412 

321 

861 

821 

1,648 


The  period 


67, 980 


Second-feet 

per  Bouare 

mile. 

Depth  in 
inches. 

0.410 

0.076 

.180 

.208 

.222 

.248 

.269 

.310 

,   .278 

.310 

.022 

.025 

.0066 

.0053 

.014 

.014 

.026 


.0076 

.0059 

.016 

.016 

.030 
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BTREAM    MEASUREMENTS    IN    1904,   PART    X. 


I  so.  Ill 


HUMBOLDT   RIVER  AT  PALISADE,  NEV. 

This  station  was  established  November  27,  1902,  by  E.  C.  Murphv. 
The  gage  is  a  vertical  1  bv  4  inch  board  spiked  to  the  right  abntmefit 
of  the  single-span  highway  bridge  one-fourth  mile  from  the  hotel  ai 
Palisade.  It  is  read  once  each  da}'^  by  T.  H.  Jewell,  the  hotel  keeper. 
There  is  a  railroad  bridge  about  500  feet  below.  Discharge  inet>- 
urements  are  made  by  means  of  a  cable  and  car  one- fourth  mill- 
above  the  gage.  At  very  low  stages,  when  the  current  becomes  ship 
gish  at  the  cable,  measurements  are  made  by  wading  a  short  distamv 
above.  The  initial  point  for  soundings  is  the  zero  on  the  tagged  wire. 
The  channel  is  straight  for  200  feet  above  and  for  300  feet  below  th»* 
station.  The  right  bank  is  low  and  liable  to  overflow.  The  left  bank 
is  high.  The  bed  of  the  stream  is  composed  of  gravel  and  sand  and^ 
permanent.  There  is  but  one  channel  at  all  stages.  The  bench  mark 
consists  of  a  spike  and  three  nails  driven  into  the  bridge  abutment  to 
which  the  gage  is  fastened.  Its  elevation  is  7.00  feet  above  the  zem 
of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Diwharge  measureinenis  of  Humboldt  River  al  Palisadej  Ner.,  in  1904. 


Date. 


Hydrographer. 


W.  A.  Wolf. 


March  23 

April  13 1 do 

May  4 ' do 

May  16 , do 


June  6. 


do 


Jane  16 do 

June  27 ; do 

Julv  8 do 

July  18 do 

July  27 do 

August  17 do 

September  5  . . . , do 


width. 

Area  of 
section. 

Sq./eet. 

Mean 
velocity. 

heif^bt. 

rbmnrt. 

Fed. 

Ft.  per  fee. 

1 

Sft-.-/"' 

104 

350 

2.13 

3.81 

74:> 

105 

410 

2.35 

4.30 

i^ 

103 

460 

2.53 

4.65 

1,  \<^- 

106 

460 

2.50 

4.62 

U^l 

110 

678 

2.92 

5.80 

1>' 

110 

556 

2.90 

5.60 

1.6U 

106 

466 

2.45 

4.58 

1.144 

104 

313 

1.91 

3.45 

:ir 

103 

282 

1.88 

3.10 

.=v;] 

97 

209 

1.43 

2.40 

.. 

40 

43 

1,75 

1.40 

r^ 

30 

36 

1.56 

1.30 

fi6 
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Mean  da 

%  gfH 

Jan. 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.50 
1.50 
1.50 
1.56 
1.55 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.50 
1.60 
1.50 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

fe  height^  infeei^  of  Humboldt  River  at  PaXimde,  Nev.j  for  1904 

• 

Day. 

Feb. 

Mar. 

Apr. 

4.80 
4.30 
4.60 
4.60 
4.50 
4.40 
4.40 
4.40 
4.20 
4.20 
4.20 
4.40 
4.50 
4.40 
4.50 
4.60 
4.70 
4.70 
4.70 
4.90 
6.00 
5.00 
4.90 
4.90 
4.90 
4.90 
4.90 
4.70 
4.50 
4.60 

May. 

Jane. 

July. 

Aug. 

Sept, 

Oct. 

Nov. 

Dec. 

1 

1.60 
1.50 
1.50 
1.60 
1.60 
1.60 
1.50 
1.50 
1.56 
1.60 
1.65 
1.66 
1.70 
1.70 
1.70 
2.00 
3.00 
1.60 
2.00 
2.00 
2.20 
6.00 
6.00 
4.50 
4.60 
4.90 
4.96 
6.20 
4.70 

4.90 
5.40 
4.90 
4.60 
4.20 
4.60 
4.60 
4.70 
4.50 
3.80 
3.80 
3.70 
8.90 
3.90 
8.90 
8.70 
3.70 
8.80 
8.90 
8.90 
8.80 
8.80 
8.80 
8.80 
3.80 
8.80 
8.80 
8.80 
3.80 
4.60 
4.80 

4.70 
4,70 
4.70 
4.70 
4.70 
5.00 
4.70 
4.70 
4.60 
4.50 
4.50 
4.40 
4.50 
4.60 
4.60 
4.60 
4.60 
4.70 
4.70 
4.90 
5.00 
5.20 
6.80 
5.40 
6.80 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
COO 
5.90 
5.90 
6.90 
6.80 
5.80 
5.80 
6.70 
5.70 
6.70 
6.60 
5.50 
5.60 
5.50 
5.40 
5.40 
5.40 
5.20 
6.20 
5.20 
5.10 
5.00 
4.90 
4.80 
4.60 
4.50 
4.40 
4.80 

4.10 
8.96 
8.70 
3.60 
3.56 
3.50 
8.45 
3.45 
8.45 
3.46 
3.40 
3.35 
8.30 
3.20 
3.20 
3.20 
8.16 
8.10 
8.00 
3.00 
2.90 
2.80 
2.70 
2.60 
2.60 
2.60 
2.40 
2.85 
2.20 
2.00 
2.00 

1.95 
1.90 
1.90 
1.80 
1.70 
1.70 
1.70 
1.66 
1.60 
1.60 
1.60 
1.56 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.80 
1.40 
1.40 
1.40 
1,40 
1.40 
1.40 

• 

1.40 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.75 
1.75 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1,90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.95 
1.95 
1.96 
1.96 
1.95 
1.95 
1.96 
1.96 
1.95 
1.96 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 

1.96 

•2 

3 

1.95 
1.95 

-1 

1.95 

^ 

6 

7 

1.95 
1.95 
1.96 

8 

1.96 

9 

1.96 

10 

1.S6 

11 

1.96 

12 

13 

1.15 
1.90 

14 

1.80 

15 

1.76 

1« 

1.75 

17 

1.75 

18 

19 

1.70 
1.70 

20 

1.70 

21 

1.70 

22 

1.70 

28 

1.70 

24 

1.70 

25 

1.70 

26 

1.70 

27 

1.70 

2S 

1.70 

29 

1.75 

30 

1.80 

31 

1.80 

Rating  table  for  Humboldt  River  at  Palijtadey  Nev.^  from  January  1  to  December  SI,  1904. 


Gage 
height. 

Diflchaige. 

'      Gage 
height. 

Discharge, 

Gage 
1    height. 

Feet. 

Second-feet. 

Feet. 

Secotid-fcct. 

Feet. 

1.30 

57 

2.40 

279 

1 

3.50 

1.40 

70 

2,50 

307 

3.60 

1.50 

85 

2.60 

336 

3.70 

1.60 

101 

2.70 

366 

3.80 

1.70 

119 

2.80 

397 

3.90 

1.80 

139 

2.90 

429 

4.00 

1,90 

159 

3.00 

462 

4.10 

2,00 

180 

i     3,10 

496 

4.20 

2,10 

202 

3.20 

531 

4.30 

2,20 

226 

3,  30 

567 

4.40 

1    2,30 

252 

3,40 

605 

4.50 

Discharge.  ; 

Second-feet.  ' 
643 
682 
722 
764 
806 
850 
895 
941 
988 
1,036 
1,085 


Gage 
height. 


Fset. 
4.60 
4.70 
4.80 
4,90 
5,00 
5.10 
5.20 
5.40 
5.60 
5.80 
6.00 


Discharge. 


Second-feet. 
1,135 
1,185 
1, 235 
1 ,  285 
1,335 
1,385 
1,435 
1,535 
1,635 
1,735 
1,835 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
15  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  1.30  feet  and  5.80  feet.  Above  gage  height  4,50  feet  the  rating  curve  is 
a  tangent,  the  difference  l)eing  50  per  tenth. 
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( NO.  ir.' 


Ettimaied  monthly  discharge  of  Humboldt  River  at  Palisade,  JVer.,  for  1904- 

[Drainage  area,  5,014  nqiiare  miles.] 


Month. 


Diwharge  in  second-feet. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 

101 

1,8^5 

1,535 

1,335 

1,835 

1,835 

895 

169 

70 

159 

169 

169 

1,835 


Minimum. 


85 

85 

722 

941 

1,036 

988 

180 

70 

57 

70 

159 

119 

67 


Mean. 


91.7 
461 
910 
1,128 
1,345 
1, 5:^2 
500 
91.4 
65.7 
135 
165 
143 

547 


Total  in 
acre-feet. 


5,638 

26,520 

55, 950 

67, 120 

82,700 

91,160 

30,740 

5,620 

3,909 

8,301 

9,818 

8,793 


Ran-off. 


mile. 


I 


396,300 


0.018 
.092 
.181 
.225 
.268 
.306 
.  100 
.018 
.013 
,027 

.a« 

.029 
.109 


(•J 


'A 


\Y' 


..',•1 


HUMBOLDT   RIVER   NEAR   OOLCONDA,    NEV. 

The  gaging  station  at  Golconda  is  located  near  the  great  northen. 
bend  of  Humboldt  River  and  below  the  central  vallev.  It  i.s  about  1: 
miles  above  the  mouth  of  Little  Humboldt  River.  The  station  ^a- 
established  by  L.  H.  Taylor  October  24,  1894,  and  has  l>een  rnaintain*": 
continuously  since  that  time.  It  is  located  li  miles  north  of  the  towi. 
An  inclined  gage,  installed  November  28, 1902,  bv  E.  C.  Miii*phy.  w:.- 
fastened  to  the  left  bank  by  4  by  4  inch  stakes.  The  zeros  of  this  an: 
the  original  gage  were  at  the  same  elevation.  The  bench  mark  wa- 
a  4  by  4  inch  timber  driven  4  feet  north  of  the  cable  post  on  t> 
left  bank,  at  an  elevation  of  10.75  feet  above  the  zero  of  the  gajr^. 
Measurements  prior  to  1904  were  made  from  a  luble  and  n.r. 
During  1904  the  discharge  measurements  were  made  from  the  \x\}y: 
side  of  a  wagon  bridge,  constructed  during  the  winter  of  19i)3-4,  ! 
feet  above  the  cable.  A  new  gage  rod  and  bench  mark  were  e>l.n ' 
lished  October  4,  1904.  The  new  gage  is  a  4  by  4  inch  tinilier  drivr- 
v^erticall}'^  into  the  river  bed,  and  its  upper  end  is  securely  fa^teneil  r. 
a  stringer  on  the  downstream  side  of  the  north  or  right  end  of  tb 
wagon  bridge.  The  new  bench  mark  is  the  head  of  the  lowest  rivet  4 
the  vstrut  at  the  northwest  corner  of  the  bridge.  The  elevation  of  tl 
new  bench  mark  is  13.42  feet  above  the  zero  of  the  new  gage.    Tl 
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new  bench  mark  is  0.48  foot  lower  than  the  old  bench  mark,  so  that 
the  new  gage  zero  is  3.15  feet  below  the  old  zero.  The  banks  are 
moderately  high,  but  liable  to  overflow  at  extreme  high  water.  The 
bed  of  the  stream  is  of  gravel  and  sand  and  is  somewhat  shifting. 

The  channel  is  straight  for  300  feet  above  and  for  100  feet  below 
the  station.  There  is  but  one  channel  at  all  stages.  At  the  cable  the 
current  is  sluggish  at  low  stages,  but  measurements  can  be  made  above 
or  below  by  wading.     The  gage  is  read  once  each  day  by  Walter  Lyng. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Di^chxirge  inetisureineiU*  of  Humboldt  River  near  Golcotida,  Xev.y  in  1904. 


Date. 


March  24... 
April  14 ... . 

Mav  5 

May  15 

Juneo 

June  15 

June  26 

July  7 

July  19 

July  28 

August  20 

September  3 
October  1... 


Hydrographer. 


Width. 


W.  A.  Wolf  . 

....do 

do 

do 

....do 

do 

do 

do 

.-...do 

do 

do 

do 

....do 


80 
81 
81 
80 
81 
83 
88 
82 
75 
67 
43 
41 
24 


Area  of 
section. 


Si/uarr/eet. 

344 

429  I 

443  . 

381 

412 

478 

444 

376 

227 

185 

46 

25 

25 


Mean 
velocity. 


Ft.  per  sec. 
1.93 
2.02 
2.06 
1.93 
2.01 
2.20 
2.09 
2.00 
1.73 
1.43 
1.59 
1.39 
1.30 


Gage 
height. 


Feel. 
5.43 
6.30 
6.60 
5.72 
6.20 
6.75 
6.35 
5.80 
4.10 
3.50 
1.35 
.95 
1.00 


Discharge. 


Second-feet. 

663 

861 

918 

737 

830 

1,050 

930 

752 

394 

265 

70 

36 

34 


IRR  133—05- 


-19 
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ISO.  IS. 


Mean  daily  gage  height,  in  feet,  of  Humboldt  River  near  Golconda,  Xev.,  for  1904. 


1. 
2. 
8. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 


-0.80 

-  .80 

-  .80 

-  .80 

-  .70 

-  .70 

-  .80 

-  .90 

-  .90 

-  .90 

-  .90 

-  ,90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .80 

-  .80 

-  .80 


Feb. 


0.70 

-  .60 

-  .40 

-  .20 
.00 
.20 
.90 
.40 
.60 
.50 
.60 
.70 
.70 
.80 

1.00 
1.00 
1.20 
1.20 


Mar. 


1.30 

1.30 

1.50 

1.70 

1.80 

2.00 

2.40 

2.60 

3.00 

3.60 

3.80 

4.40 
4.80 
5.00 
5.10 
5.20 
5.20 
5.30 
5.40 
5.30 
5.20 
5.10 
5.00 
5.10 
5.20 
5.20 
5.20 
5.30 
6.30 
5.30 
5.30 
5.30 
5.30 
5.40 
5.40 
5.50 
5.50 
5.60 
5.70 
5.80 
6.00 
6.00 


Apr. 


6.00 
6.00 
6.10 
6.20 
6.30 
6.30 
6.40 
6.50 
6.80 

"6.80 

06.80 
6.80 

«6.55 
6.30 

«6.65 
7.00 

«6.65 
6.30 

«6.15 
6.00 

a6.00 
6.00 
6.10 
6.10 

«6.16 
6.20 

a6.30 

a  6. 35 
6.40 
6.50 


May. 


6.60 

a  6. 70 
6.80 

a  6. 70 
6.60 

a6.50 
6.40 

a6.80 

a6.25 
6.20 

a  6. 10 
6.00 
5.60 

no.  60 

a  5. 60 
5.60 

a5.50 

«5.35 
5.20 
5.10 
5.10 

a5.00 
4.90 

a  6. 15 
5.40 

(15.40 
5.40 
5.20 
5.20 
5.50 

a5.65 


June. 


a5.80 

a5.90 

6.00 

6.00 

a  6. 15 

a6.30 

6.50 

a6.65 

a6.80 

6.80 

6.80 

a  6. 80 

a6.80 

«6.70 

6.70 

6.70 

6.60 

6.60 

a6.50 

«6.50 

6.40 

6.40 

a  6. 85 

6.30 

6.30 

a  6. 35 

6.20 

6. '20 

0  6.10 

a  6. 10 


July. 


6.00 

6.20 

a6.20 

a  6. 10 

a  6. 10 

6.00 

06.00 

6.00 

5.80 

a  5. 70 

15.65 

5.60 

5.40 

a5.30 

5.26 

5.20 

5.20 

«5.00 

"4.75 

04.60 

4.30 

3.80 

3.80 

a3.75 

3.70 

3.70 

3.70 

O3.60 

•>8.60 

3.50 

"3.40 


Aug. 


03.25 

0  8.10 

3.00 

3.00 

2.90 

2.90 

02.90 

O2.80 

02.80 

2.80 

2.70 

2.70 

2.60 

O2.40 

O2.20 

2.00 

0  1.75 

O1.60 

1.30 

1.10 

01. 10 

O.90 

O.80 

.80 

.60 

.70 

.80 

0  1.15 

1.50 

1.30 

o  1.-20 


Sept. 


oi.io 

1.00 

.90 

0.80 

0.70 

o.eo 

.60 

.40 

.40 

.30 

.30 

O.30 

O.80 

o.SO 

.30 

.20 

.10 


Oct.        Nov.     :*rr. 


10 

10 

10 

10 

.10 

.00 

.00 

O.20 

.40 

0.55 

O.70 

.80 

.80 


a 
«. 

a. 
a. 


I 
1. 

eil. 

1. 
1. 

1. 

1. 

al 

al 

1 

1 

1 

<il 

1 

al 

al 

1 

al 

1 

1 

al 

al 


80  !al.K=> 
80  1.S5 
86  jol.W 
85       1.75 

85  I    L75 

86  ol.^5 
95  'al.95 
65    a  2.  Ob 

2.06 


55 
45 
40 
85 
85 
85 
75 
75 


2.0r> 
2.  l.'i 
2.2.'* 
2.2f» 
o  2.  ■.?'» 

2.S» 


0-   • 


.65    02.  S5     •. 
.60  '    L*h 
.  56       2,  *S 
-55  ,     2.43    «. 
.55    a2.4.S 
.60  ;o2.45 

65       2-4'^     >. 

70  I     2.4b    •'. 

70  '     2,5S 
.75  't>.45     >, 

SO  '   2La:i 

,85  joa.S'i 

85  'a2,35 

86  2.^    •»-  - 
85 


o  Interpolated 
Note. — Gage  heights  for  entire  >  ear  refer  to  old  gage.    River  frozen  January  1  lo  Febroarr  4. 
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Rating  table  for  Humboldt  River  near  Golconda^  Nev.y  from  February  6  to  December  Sly 

1904. 


Feet. 
0.00 
0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 


Discharge. 

Second-feet. 
4 
6 
8 
10 
13 
16 
20 
24 
29 
35 
41 
47 
54 
61 
68 


Gage 
height. 


Feet. 

1.50 

1.60 

1.70 

1.80 

1.90 

2.00 

2.10 

2.20 

2.:^ 

2.40 
2.50 
2.60 
2.70 
2.80 
2.90 


Discharge. 

p 
1 

Gage 
height. 

1 

Second-feet. 

fi:et. 

75 

3.00 

83 

3.10 

91 

3.20 

99 

3.30 

108 

3.40 

117     1 

3.50 

126 

3.60 

136 

3.70 

146 

3.80 

156 

3.90 

166 

4.00 

177 

4.10 

188 

4.20 

199 

4.30 

210 

4.40 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

221 

4.50 

233 

4.60 

245 

4.70 

258 

4.80 

271 

5.00 

285 

5.20 

299 

5.40 

314 

5.60 

329 

5.80 

344 

6.00 

360 

6.20 

377 

6.40 

394 

6.60 

412 

6.80 

431     I 

7.00 

Discharge. 

Second-feet 
450 
470 
490 
511 
554 
599 
646 
694 
743 
793 
845 
898 
952 
1,007 
1,063 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
13  discharge  measurements  made  during  1904  and  2  measurements  of  1903.  It  is  not 
very  well  defined,  owing  to  the  shifting  character  of  the  bed. 

Estimated  monthly  discharge  of  Humboldt  River  near  Golconday  Nev.^for  1904. 

[Drainage  area,  10,780  square  miles.] 


Month. 


February  5-29 

March 

April 

May 

June 


Julv 


August 

September , 
October  ... 
November , 
December  , 


Discharge  in  second-feet. 


Maximum. 


329 

793 

1,063 

1,007 

1,007 

845 

252 

47 

104 

172 

252 


The  period. 


Minimum. 


4 

431 

793 

532 

743 

271 

20 

4 

29 

95 

104 


Mean. 


81.6 

625 

887 

739 

902 

562 

124 
15.8 
76.2 

138 

173 


Run-off. 


Total  in 
acre-feet. 


4,047 
38,430 
52, 780 
45, 440 
53, 670 
34,560 

7,624 
940 

4,685 

8,212 
10,640 


261,000 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.0076 
.058 
.082 
.069 
.084 
.052 
.012 
.0015 
.0071 
.013 
.016 


C.0071 
.067 
.091 
.080 
.094 
.060 
.014 
.0017 
.0082 
.014 
.018 


Note.— From  April  to  December,  inclusive,  several  days  m  ^ch  month  are  interpolated.    Riv^r 
frozen  January  1  to  February  4,  with  only  a  slight  flow, 
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HUMBOLDT  RIVER  NEAR  OREANA,  NEV. 

On  the  lower  reaches  of  this  river  measurements  have  l>een  raai 
for  a  number  of  years  near  Oreana,  and  the  results  show  the  am(»un: 
of  water  available  for  storage  at  the  possible  reservoir  sites  in  ib 
vicinitv  of  Humboldt  station  and  also  for  the  six  canal  svstems  n  •- 
in  operation  below  Oreana.  The  station  established  by  L.  H.  Tavln,. 
January  27, 1896,  was  located  at  the  old  Oreana  highway  bridge,  aJwut  1; 
miles  northeast  of  Lovelocks,  Nev.  The  bridge  abutment  to  which  ili 
gage  was  fastened  was  undermined  and  fell  May  26,  1897.  A  teni|K)ntrr 
gage  was  used  until  September  8,  1897,  when  a  new  inclined  om^  ua- 
placed  on  the  left  bank  of  the  river  about  a  mile  and  a  half  al>ove  the  -it 
of  the  old  gage  and  opposite  the  Central  Pacific  Railroad  sf^ction  Ixuw 

This  gage    was   washed   out.     The   present  gage    wa>    establi-r.. 
November  29,  1902,  })y  E.  C.  Murphy.     It  is  vertical,  in  two  siNtion-. 
and  is  spiked  to  piles  at  the  site  of  the  old  dam.     The  datum  i>  i; 
same  as  that  of  the  old  gage.     The  gage  is  read  once  eat'h  dav  I 
W.  M.  Maughmer.     Discharge  measurements  are  made  at  high  watir  i- 
means  of  a  cable  and  car  located  at  the  gage.     At  low  wat^^r  mea>.irv 
ments  are  made  by  wading  a  short  distance  below  the  station.    V 
channel  is  sti'aight  for  3()0  feet  above  and  for  200  feet    Ik*1ow  i 
station.     The  current  is  moderate.     The  right  bank  is  high  and  w 
not  overflow.     The  left  bank  will  overflow  only   at  extreme  \u: 
water.     There  is  but  one  channel  at  all  stages.     The  bed  of  the  >tn  i 
is  sandy  and  shifting.     The  bench  mark  consists  of  4  nails  dri\' 
into  the  pile  to  which  the  upper  section  of  the  gage  is  fastentnL    It- 
elevation  is  5.00  feet  above  the  zero  of  the  gage.     On  Octol>er  1,  r>  4 
the  gage  rod  was  lowered  2  feet.     The  elevation  of  the  bench  niir- 
is  now  7.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  ui  i 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  meamirements  of  Humboldt  River  iiear  Oreana^  Nev.,  in  ltx>4. 


Date. 


March  25 

April  9 

May  6 

May  14 

June  4 

June  15 

June  25 

July  6 

July  17 

August  16  . . . 
September  2  . 
September  30 


Hydn)gnipher. 


W.  A.  Wolf. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 


109 
110 
110 
110 
110 
110 
106 
110 
110 
101 
77 
22 


Area  of 
section. 


Squarefeei. 

241 

292 

335 

295 

273 

338 

287 

337 

280 

78 

36 

18 


Mean 
velocity. 


Ft.  per' sec, 
2.07 
2.24 
2.:i5 
2.25 
2.15 
2.24 
2.29 
2.24 
2.18 
1.60 
1.19 
.97 


Ga*fe 
height. 

2.48 

3.01 

3.46 

2.97 

2.85 

3.41 

3.  15 

3.40 

2.90 

.88 

-40 

.20 


Dw 


»Scr«' 


IIINDERLIDER,   SWENDSEN 
AND   CliANDLE 
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Mean  daily  gage  height,  in  feet,  of  Ifumboldt  River  near  Oi-eana,  Nev,,for  1904. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2Ji. 
27. 
2M. 
29. 
30. 
31. 


Jan. 

0.10 
.10 
.10 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 


Feb. 


0.20 

.80 

.50 

.60 

.60 

.80 

.80 

.80 

.90 

1.00 

1.00 

1.10 

1.30 

1.20 

1.00 

.80 

.60 

.60 

.30 

.20 

.30 

.30 

.20 

.20 

.20 

.20 

.20 

.30 

.50 


Mar. 

0.60 
.60 
.70 
.80 
.80 
1.00 
l.SO 
1.60 
1.70 
1.90 
1.90 
1.90 
2.00 
2.00 
2.10 
2.20 
2.20 
2.20 
2.30 
2.30 
2.40 
2,40 
2.60 
2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.70 
2.70 


Apr. 

2.80 
2.80 
2.90 
2.90 
2.90 
3.00 
8.00 
3.10 
3.10 
3.10 
3.10 
3.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
2.90 
2.90 
3.10 
3.40 
3.60 
3.80 


May. 

3.90 
4.00 
4.00 
3.90 
3.70 
3.50 
3.40 
3.30 
3.30 
8.10 
3.10 
3.00 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.68 
2.66 
2.66 
2.60 
2.40 
2.10 
2.05 
2.15 
2.30 


June. 


2.60 
2.60 
2.70 
2.90 
2.82 
2.80 
2.88 
2.88 
2.88 
2.85 
2.85 
2.90 
3.00 
8.00 
3.10 
8.30 
3.40 
3.55 
3.50 
3.40 
3.30 
3.20 
3.15 
3.05 
3.00 
3.10 
3.15 
3.20 
3.30 
3.45 


July. 

3.42 
3.40 
3.40 
3.40 
3.40 
3.38 
3.35 
3.32 
3.30 
3.20 
3.15 
3.10 
3.00 
2,90 
2.85 
2.80 
2.75 
2,70 
2.65 
2.60 
2.65 
2.50 
2.40 
2.30 
2.20 
2.10 
2.05 
2.00 
1.96 
1.90 
1.80 


Aug. 

1.75 

1.70 

1.60 

1.55 

1.5» 

1.40 

1.36 

1.30 

1.25 

1.20 

1.16 

1.10 

1.05 

1.00 

.95 

.90 

.85 

.85 

.80 

.75 

.70 

.65 

.60 

.56 

.60 

.60 

.60 

.55 

.60 

.46 

.46 


Sept. 

0.40 
.40 
.36 
.30 

.:«) 

.80 
.80 
.30 
.80 
.30 
.80 
.26 
.25 
.20 
.15 
.10 
-.10 
.10 
.te 
.05 
.05 
.10 
.10 
.26 
.30 
.40 
.30 
.•25 
.25 
.25 


Oct.   ,  Nov. 


0.20 
.20 
.20 
.20 
.20 
.20 
.25 
.20 
.80 
.80 
.60 

1.20 
.90 
.60 
.40 
.40 
.60 
.50 
.50 
.56 
.56 
.60 
.60 
.60 
.60 
.60 
.60 

^60 
.60 
.60 
.60 


0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.66 
.65 
.66 
.66 
.70 
.70 
.70 
.70 
.75 
.75 
.76 
.76 
.76 
.80 
.80 
.80 
.80 
.80 
.80 


Dec. 

0.80 
■   .80 

.80 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.20 
1.25 
1.30 
1.40 
1.45 
1.50 
1.50 
1.40 
1.20 
1.10 
1.00 
1.00 

.90 
1.00 
1.10 
1.20 
1.30 
1.25 
1.20 
1.15 


Note.— Gage  heights  for  entire  year  refer  to  old  gage. 


RfUing  table  for  Humboldt  River  near  Oreanu,  Nev  Jrom  January  1  to  December  SI,  1904. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

Second-feet 

0.05 

3 

1.10 

164 

0.10 

7 

1.20 

183 

0.20 

17 

1.30 

203 

0.30 

29 

1.40 

223 

0.40 

43 

1.50 

243 

0.50 

59 

1.60 

264 

0.60 

75 

1.70 

286 

0.70 

92 

1.80 

310 

0.80 

110 

1.90 

334 

0.90 

128 

2.00 

358 

1.00 

146 

Gage 
height. 

Dischaixe. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Sccomlfeet. 

2.10 

383 

3.10 

668 

2.20 

419     1 

3.20 

698 

2.30 

445 

3.30 

728 

2.40 

466 

3.40 

758 

2.50 

494 

3.50 

790 

2.60 

522 

3.60 

822 

2.70 

550 

3.70 

854 

2.80 

578 

3.80 

886 

2.90 

608 

3.90 

918 

3.00 

638 

4.00 

950 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
12  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  0.15  foot  and  3.50  feet.    The  table  has  been  extended  beyond  these  limits. 
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Estimated  monthly  discharge  of  Humboldt  River  near  Oreana^  Nev.,for  1904^ 

[Drainage  area,  13,800  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  vear 


Maximum. 


ire  in  second-feet. 

Minimum. 

Mean. 

7 

16.0 

17 

76.6 

75 

363 

578 

667 

370 

626 

494 

656 

310 

575 

51 

145 

3 

22.2 

17 

63.0 

75 

89.7 

110 

174 

3 

289 

Total  In 
acre-feet. 


210,  400 


Rnn-off. 


Second-feet 
per 


aui 
e. 


uare 


mi 


984 

0.0012 

4,406 

.oa56 

22,320 

.026 

39,690 

.048 

38,430 

.045 

39,040 

.048  . 

35,360 

.042 

8,916 

.011 

1,321 

.0016 

3,874 

.0046 

5,338 

.0065 

10,700 

.013 

.021 


t 

I      .On- 

I      .It' J 

.      .01:: 

.ur. 


HUMBOLDT   RIVER  (sOUTH   FORK)  NEAR  ELKO,  NEV. 

The  station,  established  August  29, 1896,  by  L.  H.  Taylor,  i.s  Uxtit* ' 
10  miles  southwest  of    the    town   of    Elko,   at  Cislini's   (fonuerl- 
Mason's)  ranch,  and  about  6  miles  above  the  junction  of    the  S»un 
Fork  with   the  main  •  stream.     The  gage  is  inclined  and  spiked  t 
posts  driven  firmly  into  the  right  bank.     A  new  inclined  gage  ^it- 
installed  by  E.  C.  Murphy  November  22,  1902.     It  is  at  the  .sit«?  > ' 
the  old  one,  the  4-foot  marks  of  the  old  and  new  gage«  coincidini' 
The  bench  mark  is  a  4  by  4  inch  timber  driven  4  feet  .*^outh  of  t'. 
gage.     It  is  6.29  feet  above  gage  datum.     The  measurements  are  niu . 
from  a  cable  and  car  at  a  point  1  mile  above  the  gage,  the  latter  Wv : 
placed  near  the  ranch  of  the  observer,  M.  Cislini,  for  his  convcnieii'V 
At  the  point  of  measurement  the  banks  are  high,  and  the  chanml  ^ 
straight  for  some  distance  above  and  below  the  station.      The  Ik^I  : 
the  stream  is  composed  of  gravel  and  is  stable.     There  is  a  gocKl  ^i ' 
for  a  reservoir  a  short  distance  above  the  station. 

The  observations  at  this  station  during  1904  have  been  made  u»l 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 


H.NDERUDE^.8W|NDSEN.-|         Q„g^^     g^gjj^     DRAINAGE. 
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Discharge  measurements  of  Humboldl  River  {South  Fbrk)  near  Elko^  NetKy  in  1904, 


Date. 


March  22 

April  12 

May  1 

June 8 

June  17 

June  27 

July  10 

July  18 

August  19 

September  15 
October  2 


Hydrographer. 


VV.  A.  Wolf. 

....do 

do 

do 

do 

do 

do 

....do 

do 

....do 

do 


Width. 


42 
44 
45 
47 
46 
46 
45 
44 
19 
16 
15 


Area  of 
section. 


Square/eet. 

60 

78 

96 
177 
162 
111 
100 

92 

15 

13 
9.2 


Mean 
velocity 


Ft.  per  gee. 
1.43 
2.31 
2.18 
4.20 
4.18 
2.88 
2.10 
2.05 
1.28 
1.36 
1.31 


Gage 
height. 


Feet. 

1.00 

1.66 

1.75 

3.80 

3.70 

2.30 

1.90 

1.75 

.50 

.50 

.40 


Discharge. 


Second-feet. 

86 

180 

210 

743 

677 

320 

210 

189 

19 

17 

12 


Mean  daily  gage  height^  in  feet,  of  Humboldt  River  (South  Fork)  near  Elko,  Nev.^for  1904, 


Day. 

Jan. 

Feb. 

Mar. 

1 

0.30 
.80 
.80 
.30 
.30 
.30 
.80 
.30 
.30 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

0.00 
.00 
.00 
.00 
.00 
.00 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.16 
.20 
.25 
.30 
.80 
.25 
.20 

1.16 

2 

1.10 

3 

1.10 

4 

1.10 

h 

1.06 

6 

1.05 

7 

1.06 

8 

1.05 

9 

1.05 

10 

1.05 

11 

1.05 

12 

1.06 

13 

1.05 

14 

1.05 

15 

1.05 

lis 

1.05 

17 

1.06 

18 

1.05 

19 

1.05 

'20 

1.05 

21 

1.05 

'22 

1.06 

•23 

1.05 

24 

.90 

25 

.90 

26 

.90 

27 

1.00 

28 

1.05 

29 

1.70 

30 

1.65 

31 

1.65 

Apr. 

May. 

June. 

1.56 

1.75 

4.00 

1.56 

1.96 

4.26 

1.40 

2.02 

4.25 

1.55 

2.25 

4.25 

1.35 

2.25 

4.12 

1.40 

2.10 

4.00 

1.40 

2.10 

4.00 

1.40 

2.02 

3.80 

1.40 

1.95 

4.00 

1.40 

2.10 

4.00 

1.48 

2.26 

4.00 

1.70 

2.46 

4.00 

1.70 

2.45 

4.00 

1.95 

2.60 

4.00 

1.96 

2.60 

3.90 

2.02 

2.70 

3.90 

2.10 

2.80 

3.70 

2.10 

3.05 

3.80 

2.02 

3.35 

3.80 

1.95 

8.66 

3.67 

1.95 

3.80 

3.66 

1.95 

4.00 

3.35  1 

1.95 

4.26 

2.40 

1.95 

4.50 

2.20 

1.80 

5.00 

1.86 

1.88 

5.26 

1.96 

1.95 

4.75 

2.20 

1.96 

4.75 

2.00  1 

1.80 

4.60 

2.20 

4.26 

2.40 

4.00 

1 

July. 


2.40 
2. -20 
2.20 
2.20 
2.00 
1.86 
1.85 
1.86 
1.75 
1.90 
1.85 
2.00 
2.20 
2.10 
1.70 
1.66 
1.40 
1.75 
1.20 
1.10 
2.60 
2.40 
2.00 
1.85 
1.70 
1.55 
1.40 
1.25 
1.10 
.96 
.86 


Aug. 


0.75 
.66 
.55 
.45 
.35 
.30 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

3.10 
.00 
.40 
.20 
.50 
.60 
.80 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 


Sept. 

Oct. 

0.60 

0.80 

.50 

.40 

.50 

.45 

.60 

.46 

.50 

.45 

.60 

.45 

.60 

.60  ' 

.50 

.50 

.60 

.60 

Nov. 


Dec. 


.50 
.50 
.60 
.50 
.50 
.50 
.50 
.60 
.50 
.60 
.60 
.50 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.50 
.50 


.50 
.60 
.50 
.50 
.50  I 


0.75 
.75 
.75 
.76 
.76 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 


.50 

.00 : 

.60 

.00 

.50 

.00 

.50 

.00 

.60 

.00 

.60 

.00 

.50 

.00 

.50 

.00 

.60 

.00 

.60 

.00 

.76 

.00 

.75 

.00 

.75 

.00 

.75 

.00 

.75 

.00 

.75 

.00 

.75 

1 

0.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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[  Nf..  iri": 


Rating  table  for  Humboldt  River  (SotUJi  Fork)  near  Elko,  Nev.y  from  January  I  / 

December  SI,  1904. 


Gage 
beigbt. 

Discharge. 

Gage 
beiglit. 

FeH. 

Diflcharge. 

Gage 
height. 

fYet. 

Discbarge. 

* 

Gage 
height. 

Diivhiinr?. 

Feet. 

Second-feet. 

Sectrnd-feet. 

Second-fed. 

Feet 

Secoftfi-f'^* 

0.00 

2 

1.40 

133 

2.80 

444 

4.10 

815 

.10 

3 

1.50 

150 

2.90 

471 

4.20 

S4.S 

.20 

5 

1.60 

168 

3.00 

498 

4.30     ' 

876 

.30 

8 

1.70 

187 

3.10 

526 

4.40 

9fi: 

.40 

12 

1.80 

207 

3.20 

554 

4.50 

^ 

.50 

17 

1.90 

228 

3.30 

582 

4.60 

970 

.60 

24 

2.00 

249 

3.40 

610 

4.70 

l,0frj 

.70 

33 

2.10 

271 

3.50 

639 

4.80 

1,C»4 

.80 

44 

2.20 

293 

3.60 

668 

4.90 

1,067 

.90 

57 

2.30 

316 

3.70 

697 

5.00 

1,  W 

1.00 

71 

2.40 

340 

3.80 

726 

1     5.10 

l,i:i:i 

1.10 

86 

2.50 

365 

3.90 

755 

'     5.20 

1,  i»^; 

1.20 

101 

2.60 

391 

4.00 

785 

5.30 

1,3«» 

1.30 

117 

2.70 

417 

The  above  table  ia  applicable  only  for  open-channel  conditions.     It  is  has^l  ny 
17  dischai^  measurements  made  during  1902  to  1904,  inclusive,  and  is  well  detnp- 

EstimcUed  monthly  discharge  of  Humboldt  River  (South  Fbrk)  near  KlkOy  A>r.,  /'-r  A*' 

[Drainage  area,  1,150  square  miles.] 


Month. 


Discharge  in  second-feet. 


January  

February  1-20 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Maximum. 


The  period , 


8 

8 

187 

271 

1,183 

860 

391 

526 

17 

38 

38 

2 


Minimum. 


2 

2 

57 

125 

197 

218 

50 

2 

17 

8 

2 

2 


Mean. 


Rnn-off. 


Total  in 
acre-feet 


3.7 
3.8 
85.8 
198 
556 
635 
207 
24.9 
17.0 
21.4 
8.0 
2.0 


228 

151 

5,276 

11,780 

34,190 

37,780 

12, 730 

1,531 

1,012 

1,316 

476 

123 


Second- feet    ,^  ., 
per  square     ^^^ 


106,600 


0.0032 
.0033 
.075 
.172 
.483 
.552 
.  180 
.022 
.015 
.019 
.0070 
.0017 


0.»« 


if* 


11  > 


i»i 


I 


IIINDERLTDGR.   SWENDSGN, 
AND   CUANDLEB. 


RNDSGN,  "1 
EB.  J 


GREAT   BASIN   DRAINAGE. 
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PINE   GREEK   NEAR  PALISADE,  NEV. 

This  station  was  established  November  27,  1902,  by  E.  C.  Murphy. 
It  is  located  at  the  Eureka  and  Palisade  Railroad  bridge,  1  mile  south- 
west of  Palisade,  Nev.  The  gage  is  a  1  by  4  inch  vertical  board  spiked 
to  the  right  abutment  of  the  railroad  bridge  on  the  downstream  side. 
It  is  read  once  each  day  by  T.  H.  Jewell.  Discharge  measurements 
ai*e  made  from  the  upstream  side  of  the*single-span  railroad  bridge  at 
which  the  gage  is  located.  The  initial  point  for  soundings  is  the  right 
abutment.  The  channel  is  straight  for  40  feet  above  and  for  200  feet 
below  the  station.  The  current  has  a  moderate  velocity.  The  right 
bank  is  high  and  will  not  overflow.  The  left  bank  will  overflow  at 
extreme  high  water.  There  is  but  one  channel  at  all  stages,  but  dur- 
ing floods  the  entire  flat  on  the  left  bank  is  under  water.  The  bed  of 
the  stream  is  composed  of  gravel  and  sand  and  is  shifting.  The  bench 
mark  consists  of  a  spike  and  three  nails  driven  into  the  abutment  near 
the  gage.     Its  elevation  is  7.00  feet  above  the  zero  of  the  gage. 

The  bed  of  the  stream  is  so  shifting  that  the  station  was  abandoned 
December  31,  1904. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  meaguremeni»  of  Pine  Creek  near  Palisade ^  Nev,f  in  1904. 


Date. 


March  23 
April  13. 
May  4... 
June  6  .., 
June  16  ., 
June  27  . 
Julys..., 
August  17 


Hydrographer. 


W.  A.  Wolf 

do  .... 

do  .... 

do.-.. 

do  .... 

do  .... 

do  .... 

do  .... 


Width. 

Area  of 
section. 

Mean 
veloi'ity. 

Gage 
height. 

Feet. 

Square-feet. 

Ft.  per  sec. 

17 

9.5 

1.72 

1.80 

8 

3.5 

1.98 

1.82 

9 

4.7 

1.90 

1.85 

11 

8.3 

1.65 

1.75 

10 

5.9 

1.71 

1.65 

4 

1.4 

1.43 

1.70 

6 

2.0 

1.50 

1.75 

4 

1.6 

1.17 

1.40 

Discharge. 


Second-feet. 
16 
6.9 
8.9 
14 
10 
2.0 
3.0 
1.9 
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Mean  daily  gage  height^  in  feet,  of  Pine  Creek  near  Palimdej  Net\,  for  1904. 


Day 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18, 
19 
20 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
81. 


Jan. 

2.20 

2.20 

2.15 

2.10 

2.00 

1.90 

1.80 

1.70 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60 

l.(iO 

1.60 

1.60 

1.65 

1.70 

1.80  I 

1.90 

2.00 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 


Feb. 

2.00 

2.00 

1.95 

1.95 

1.90 

1.90 

1.80 

1.85 

1.90 

1.95 

2.00 

2.05 

2.10 

2.00 

2. 10  I 

2.20  1 

2.50 

2.50 

2.30 

2.20 

2.20 

2.40 

2.90 

3.10 

2.50 

2.30 

2.10 

2.10 

2.10 


Mar. 


2.05 

2.00 

2.00 

2.00 

1.95 

1.96 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.05 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

2.00 

2.00 

2.00 

2.00 

2.10 

2.20  , 

2.40 

2.50 


Apr.    ,  May. 


2.30 
2.10 
2.05 
2.00 
2.00 
2.00 
1.90 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.80 
1.80 
1.80 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.80 
1.80 


1.80 
2.20 
2.20 
2.20 
2.30 
2.20 
2.10 
2.10 
2.10 
2.05 
2.05 
2.00 
1.95 
1.90 
1.85 
1.85 
1.85 
1.85 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


June. 

1.80 
1.80 
1.80 
1.80 
1.80 
1.75 
1.70 
1.70 
1.65 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.65 
1.65 
1.&5 
1.65 
1.65 
1.65 
1.65 
1.65 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


July.     Aug. 


1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 


1.65 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.65 

1.65 

1.65 

1.70 

1.70 

2.50 

2.50 

2.20 

1.90  I 

1.80 

1.80  I 

1.80 

1.75 

1.75 

1.75 

1.76 

1.70 

1.75 

1.80 

1.90 

1.90 


Sept.  I    Oct.      Nov.     Iw. 


1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.95 

1.95 

2.00 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 


2,10 

2.10 

2.20 

2.30 

2,20 

2.20 

2.20 

2.20 

2.20 

2.25  , 

2.25 

2.50 

2.50  i 

2.50 

2-.=W 

2.35  , 

2.30 

2.25 

2.20 

2-10 

2.00 

1.90 

1.90  i 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 


l.SiJ 
1.90 
1.90 
l.W 
1.90 
1.9i) 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.9U 
l.N'> 
1.S5 
1.8o 

l.^?i 

1.S5 
l.SS 

1.8.T 

1.85 
1.85 
l.>0 

l.SO 

1.80 


1  *■ 

i  •« 

I  ^' 

:  •« 

1 :' 
1  '■ 
].r 

1  7. 


:  > 
1  :• 


1 : 


I.  I 


TRUCKEE   RIVER  NEAR  WADSWORTH,  NEV. 

This  .station  was  established  November  6,  1902,  by  E.  C.  Muq)hv. 
It  is  located  one-fourth  nnile  west  of  the  school  at  the  Indian  af^enrr 
and  18  miles  north  of  Wadsworth,  Nev.  The  gage  is  a  4  by  4  in«  h 
vertical  timber  spiked  to  a  cottonwood  tree  on  the  right  hank.  It  i^ 
read  twice  each  day  by  Joshua  R.  Bennett.  Discharge  measurements  arv 
made  by  means  of  a  cable  and  car  about  200  feet  below  the  gag'e.  Tbt' 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire.  The  chan- 
nel is  straight  for  200  feet  above  and  below  the  cable  and  the  current 
is  swift.  The  right  bank  is  low,  and  is  liable  to  overflow  bejond  th»^ 
cable  support  at  very  high  water.  The  left  bank  is  high  and  will  wi 
overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel  ai.*! 
is  permanent.  There  is  but  one  channel  9.t  all  stages.  The  l>en«'f. 
mark  consists  of  three  nails  driven  into  the  root  of  a  cottonwood  tr^ 
18  feet  north  of  the  gage.  Its  elevation  is  12.07  feet  above  the  zer^ 
of  the  gage.  The  gage  was  disturbed  by  a  flood  in  early  Februarv, 
1904,  and  settled  0.81  feet.  The  elevation  of  the  bench  mark  is  1:J.;> 
feet  above  the  zero  of  the  present  gage. 


n 
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The  observations  at  this  sbition  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Ihmrhanji'  meusuremeiih  of  Tnickec  River  near  Wmlsworth^  Nev.,  in  1904. 


Date. 


Hydrographer.       Width 


Aprils. 
April  27 
Mav  12. 
June  3.. 
June  13. 
June  24. 

July  11. 
July  20. 
July  29. 


W.  A.  Wolf . 

..-,do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


August  21 .do 

November  17 do 


125 
131 
128 
128 
125 
130 
125 
125 
125 
125 
125 


Area  of 
Kection. 


Sfiware  feet. 

786 
668 
814 
792 
739 
695 
562 
550 
480 
439 
463 


Mean 
velocity. 

Gage 
height. 

DiHeharge. 

Ft.  per  sec. 

I'^et. 

Sectmd-feet, 

3.14 

7.70 

2,466 

3.  37 

7.46 

2,249 

4.49 

8.70 

3,656 

4.46 

8.50 

3, 532 

3.69 

8.00 

2,729 

3.  39 

7.65 

2,419 

2.60 

6.65 

1,462 

2.57 

6.55 

1,414 

2.04 

5.95 

978 

2.18 

5.a5 

855 

2.03 

5.90 

939 

Mean  daily  gage  height^  infeei^  of  Truckee  River  near  Wadsworth,  Nev.^for  1904- 
Day.  I  Jan.  i 


1 

1  — 

1    5.00 

2 

'    5.00 

3 

5.00 

4 

5 

6 

5.00 
5. 15 
6.00 

7 

5.00 

8 

5.00 

9 

1    5.00 

10 

5.00 

11 

5.00 

1*2 

4.80 

13 

4  80 

14 

4.80 

15. 

4  80 

16 

4.80 

17 

4.80 

18 

4.80 

19 

4.80 

20 

4.60 

•21 

4.60 

22 

4.60 

23 

4.60 

24 

4.60 

23 

4.60 

26 

4.80 

27 

5.00 

28 

5.00 

29 

4.60 

30 

4.80 

31 

4.60 

Fob. 

4.60 
4.60 
4.60 
4.60 
4.60 
1.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
5.50 
5.30 
5.00 
5. 50 
6. 85 
6.15 
6.15 
6.15 


Mar.  I   Apr. 


6.80 

7.85 

7.40 

7.75 

7.62 

7.66 

7.68 

7.74 

7.88 
7.99 
8.26 
8.16 
8.06 
7.75 
7.35 
7.09 
7.00 
7.37 
7.90 
7.82 


7.15 
7.90 
8.50 
8.70 


9.00 
8.70 


9.50 
9.65 
9.54 
8.70 
8.14 
7.80 
7.70 


8.19 
8.16 
8.20 
8.22 
8.46 
8.8-1 
9.08 
9.46 
9.78 
9.85 
9.34 
9.18 
9.06 
9.08 
8.90 


May. 


7.10 
7.10 
7.17 
7.16 
7.25 
7.50 


June.  I  July.     Aug.  <  Sept. 


8.68 
8.68 
8.58 
8.56 


8.35 
8.49 
S.45 
8.59 
8.74 
8.96  I 
9.14  I 
9.22  I 
9.20  i 
9.20  I 
9.20  I 
9.13  ' 
8.85  I 


8.32 
8.44 
8.30 
8.28 
8.20 
8.19 


5.95 
5.85 
5.70 
5.70 
6.72 
5.71 
5.70 
5.72 
5.72 
5.72 


8.10 
7.86 


7.87 
7.73 
7.60 
7.42 
7.38 
7.26 
7.20 


8.95 
9.11 
9.24 
9.28 
9.56 
9.00 
»i78 
8.76 
8.72 
8.66 


I 


5.70  I 
5.65  I 
5.frl  ' 
5.(H  I 
5.60  I 
5.76  ' 
5.80  I 
5.65  I 
5.64 
5.70  , 
5.90  I 
5.85  I 
5.80  I 
6.70  ' 
5.65 


5.50 
5.50 
6.49 
5.41 
6.49 
5.61 
5.49 
6.60 
6.51 
5.47 
5.48 
5.49 
6.61 
5.55 
5.59 
5.62 
5.61 
5.59 
5.65 
6.72 
6.65 
6.70 
6.78 
5.90 
6. 12 
6.02 
6.00 
6.08 
6.00 
6.02 


Oct. 

6.06 
6.26 
6.04 
5.98 
6.02 
6.98 
6.12 
5.94 
5.98 
5.98 
6.22 
7.61 
7.88 
6.96 
6.51 
6.40 
6.46 
6.42 
6.41 
6.32 
6.80 
6.25 
6.25 
6.20 
6.19 
6.16 
6.15 
6.10 
6.08 
6.05 
6.12 


Nov. 


6.20 

6.18 

6.16 

6.15 

6.10 

6.02 

6.00  I 

6.00  I 

5.98  I 

6.98  I 

6.00  I 

6.00  ' 

6.98  ' 

6.S0  ' 

5.88  I 

5.90 

5.86 

6.82 

6.85 

5.88 

6.95 

6.90 

6.^0 

6.85 

5.80 

5.85 

5.80 

6.82 

5.90 

6.92 


Dec. 

5.96 
6.00 
6.00 
6.92 
6.80 
5.80 
6.80 
5.76 
6.75 
6.80 
6.80 
5.70 
5.80 
5.72 
5.76 
5.70 
5.70 
5. 70 
6.70 
5.75 
6.70 
6.70 
5.70 
6.70 
5.65 
5.65 
6.80 
5.85 
5.80 
5.78 
6.70 


Note. — Gage  heights  for  entire  year  refer  lo  new  datum. 
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Rating  table  for  Truckee  River  near  Wadtroorthj  Nev.^from  January  1  to  December  SU  .^^  ^ 


Discharge. 

Gage 
height. 

Second-feet. 

Feci. 

304 

5.70 

337 

5.80 

374 

5.90 

413 

6.00 

455 

6.10 

498 

6.20 

543 

6.30 

592 

6.40 

643 

6.50 

698 

6.60 

756 

6.70 

Discharge. 

Gage 
height. 

Secondr/eei. 

Feet. 

816 

6.80 

878 

6.90 

941 

7.00 

1,005 

7.10 

1,071 

7.20 

1,140 

7.30 

1,211 

7.40 

1,285 

7.50 

1,362 

7.60 

1,441 

7.70 

1,522 

7.80 

Discharge. 


Second-feet. 
1,605 
1,689 
1,775 
1,863 
1,954 
2,049 
2,146 
2,245 
2,345 
2,449 
2,557 


Ga^e 
height. 


f>ei. 

7.90 

8.00 

8.20 

8.40 

8.60 

8.80 

9.00 

9.20 

9.40 

9.60 


Dkv'hare'' 

Seeofntf^rf 
2,  titc> 

2,  775 
2,94n 
3, 215 
3, 4:i5 

3,  (vw 
3,  !i7o 
4,0W5 

4,315 

4, 5:>=i 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  ig  hashed  u[-'r 
11  discharge  measurements  made  during  1904.  It  is  well  defined  between  ^'• 
heights  5.90  feet  and  9.00  feet.  The  table  has  been  extended  beyond  thet^*  lichi- 
Above  gage  height  8.00  feet  the  rating  curve  is  a  tangent,  the  differentre  being  1  lu  \»-r 
tenth. 

Estimated  morUhly  discharge  of  Thickee  River  near  Wad^iKtrth,  Ner. ,  for  J9(j4^ 

[Drainage  area,  2,130  square  miles.] 


Month. 


January  

February . . , 

March 

April , 

May 

June  1-11 .  - 

July 

August  7-31 
September . 

October 

November . 
December  . 


Discharge  in  second-feet. 


Maximum. 


520 
3,875 
4,590 
4,810 
4,491 
3,523 


Minimum. 


304 
304 
1,605 
1,954 
1,863 
2,984 


Mean. 


392 
1,300 
2,736 
3,132 
3, 414 
3,242 


Total  in 
acre-feet. 


24,100 

74,  780 

168,200 

186,400 

209,900 

70,730 


Run-off. 


Second-feet 

per  square 

mile. 


0.184 
.610 
1.28 
1.47 
1.60 
1.52 


D?*pin  ■ 
in*  b«>. 


U.  .1:' 

1.4- 
l.M 
l.S 


The  period. 


973 
1,085 
2,255 
1,140 
1,522 


756 
649 
966 
878 
786 


833 
799 
1,214 
974 
884 


41,310 
47,540 
74,650 
57,960 
54,360 


1,010,000 


391 
375 
570 
457 
415 


4> 

47? 


Note.— From  February  to  June,  inclusive,  the  discharge  for  several  days  in  each  monlli  h«^ 
interpolated. 
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TRUCKEE   RIVER  AT   VISTA,  NEV. 


This  station  was  originally  established  August  18,  1899,  by  L.  H. 
Taylor.  It  is  located  7  miles  east  of  Reno,  Nev.,  and  one-fourth 
mile  from  the  Southern  Pacific  Railroad  station  at  Vista,  Nev.  On 
November  12, 1902,  a  new  gage  was  installed  on  the  left  bank,  150  feet 
al)ov  e  the  railroad  bridge,  by  E.  C.  Murphy.  Its  zero  has  the  same 
elevation  as  that  of  the  original  gage.  On  April  3,  1903,  a  new  gage 
was  established  b}^  D.  W.  Hays.  It  is  located  on  the  left  bank  and  is 
a  vertical  4  by  4  inch  timber  established  on  the  same  datum  as  the 
previous  gages.  On  June  23, 1903,  this  gage  was  torn  out  and  moved 
3  feet  farther  into  the  river,  in  order  to  establish  it  in  deeper  water. 
The  zero  of  the  gage  was  lowered  2.72  feet.  The  gage  is  read  once 
each  day  by  M.  Tuomey.  Discharge  measurements  are  made  by 
means  of  a  cable  and  car  below  the  railroad  bridge.  The  initial  point 
for  soundings  is  the  zero  of  the  tagged  wire.  The  channel  is  straight 
for  150  feet  above  and  400  feet  below  the  station.  Both  banks  are 
high.  The  left  bank  is  liable  to  overflow  only  at  extreme  high  stages. 
There  is  but  one  channel  at  all  stages.  The  bench  mark  is  the  head 
of  a  bolt  set  in  the  concrete  on  the  upstream  side  of  the  left  abutment 
of  the  Southern  Pacific  Railroad  bridge,  300  feet  from  the  gage.  Its 
elevation  is  19.74  feet  above  the  zero  of  the  gage. 

On  February  21,  1904,  the  gage  rod  was  washed  out  by  a  flood.  A 
new  gage  was  established  in  the  same  position  as  the  old  gage,  but  with 
its  zero  18.20  feet  below  bench  mark. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Tnickee  River  at  Vista,  Nev.,  in  1904' 


Date. 


March  11 
April  5  -. 
Aprils.- 
April  16 . 
April  25 . 
April  29 . 
May  10.- 
May  24-. 
June  4  .. 
June  11  . 
June  18  . 
June  26  . 
July  2.,, 


Hydrographer. 


W.  A.  Wolf. , 

do 

do 

do 

do 

do 

do 

do 

O.  F.  Heizer. 

do 

do 

do 

do 


Width. 


116 
115 
119 
120 
119 
121 
122 
122 
126 
120 
117 
113 
129 


Area  of 
section. 


Square  feet. 

772 

727 

861 

1,302 

699 

702 

1,003 

1,188 

932 

814 

756 

664 

C62 


Mean 
velocity. 


Ft.  per  sec. 
4.09 
3.95 
4.22 
5.74 
3.96 
3.54 
4.90 
5.48 
4.12 
3.91 
3.77 
3.19 
3.01 


Qa^e 
eight. 

Discharge. 

Feet. 

Second-feet. 

7.78 

3,156 

7.40 

2,874 

8.00 

3,634 

10.10 

7,480 

7.30 

2,769 

7.00 

2,483 

8.90 

4,913 

9.40 

6, 515 

8.40 

3,832 

8.00 

3,185 

7.60 

2,849 

7.00 

2,119 

6.70 

1,993 
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Discharge  measurement  of  Truckee  River  at  Tixto,  AVr.,  in  1904 — Continue*!. 


Date. 


July  9. 
July  16 
July  19 
Julv23 


Hydrographer. 


O.  F.  Heizer. 

do 

do 

do 


July  30 do 

Au(?ust  7 do 

AuguRt  13 do 

August  20  ....  I do 

August  28 ] do 

Sei)tenil)er  7  . . .'  W.  A.  Wolf. 
Noveml>er  14 do 


Width. 


Area  of 
section. 


120 
118 
118 
117 
117 
117 
116 
116 
116 
115 
116 


570 
535 

589 
524 
490 
490 
485 
470 
488 
466 
489 


Mean 
velcxriiy. 


Ft.  per  «r. 
2.61 

2.28 
2.26 
2.16 
1.80 
1.76 
1.53 
1.70 
1.69 
1.58 
1.62 


Ga^e 
heiKnt. 


Fed. 
6.20 
5.80 
5.90 
5.70 
5.20 
5.  10 
4.1H) 
5.00 
5.10 
4.90 


I 


1.4'^ 
1,  •••1 


5.  25 


Mean  daily  gage  height^  in  feet j  of  Trnchie  Rirer  at  17/rfa,  Ner.^  fitr  1H04- 

jpt-  ;  <>cL     Nov. 


Day. 

Jan. 

Feb. 

Mar. 

6.20 
6.50 
7.50 
7.60 
7.20 
6.90 
7.60 
8.60 
7.90 
8.40 
7.70 
7.20 
6.70 
6.60 
6.60 
6.90 
8.10 
8.10 
9.10 
10.40 
9.40 
8.80 
8.20 
7.50 
7.40 
7.20 
7.20 
8.60 

9  :w 

8.50 
7.90 

Apr. 

May. 

7.10 
7.10 
7.10 
7,30 
7.60 
8.60 
8.60 
8.60 
8.60 
8.90 
9.00 
9.30 
9.60 
9.70 
9.70 
9.70 
9.70 
9.50 
9.00 
8.70 
8.70 
8.80 
8.90 
9.10 
10.00 
9.60 
8.90 
8.90 
8.80 
8.70 
8.50 

June. 

8.10 
7.80 
8.60 
8.40 
8.40 
8.50 
8.50 
8.30 
8.20 
8.00 
8.00 
8.00 
8.00 
7.90 
7.80 
7.80 
7.70 
7.60 
7.60 
7.40 
7.40 
7.40 
7.40 
7.20 
7.00 
7.00 
6.90 
6.90 
6.90 
6.90 

July. 

6.80 
6.70 
6.60 
6.50 
6.50 
6.40 
6.30 
6.30 
6.20 
6.10 
6.00 
5.90 
6.90 
5.90 
5.80 
5.80 
5.70 
5.80 
5.90 
5.70 
6.60 
6.70 
6.70 
5.60 
6.60 
5.60 
5.40 
5.30 
5.20 
5.20 
5.10 

Aug. 

1 

2 

3 

4 

5 

6 

4.40 

4.40 

4.40 

4.50 

4.40 

4.40 

4.40 

4.50 

4.50 

4.40' 

4.20 

4.20 

4.30 

4.30 

4.30 

4.30 

4.10 

4.20 

4.20 

4.30 

4.20 

4.20 

4.20 

4.20 

4. '20 

4.20 

4.20 

4.20 

4. '20 

4. '20 

4.10 

4.10 
4.10 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
5.00 
4.90 
4.50 
4.70 
7.00 
6.00 
5.30 
5.10 
4.90 
4.80 
8.30 
9.30 
«9.30 
«  9. 40 
9.40 
8.30 
7.10 
6.30 

... 

7.70 
7.50 
7.50 
7.40 
7.40 
7.70 
7.90 
8.00 
8.20 
8.70 
9.00 
9.40 
9.80 
10,50 
10.70 
10.10 
9.50 
9.30 
9.40 
8.30 
8.10 
7.90 
7.50 
7.40 
7.30 
7.40 
7.10 
7.00 
7.00 
7.00 

5.00 
5.00 
5.00 
4.90 
5.00 
5.20 

7 

5.10 

8 

5.10 

9 

5.00 

10 

4.90 

11 

4.90 

12 

4.90 

13 

4.90 

14 

4.90 

15 

4.90 
4.90 

16 

17 

4.90 

18 

4.90 

19 

4.90 

•20 

4.90 

21 

4.90 

22 

4.80 
4.80 

23 

21 

4.90 

25 

4.90 
5.00 
5.10 
5.00 

26  

27 

L»8 

•29 

4.90 

30 

4.90 

31 

5. 10 

4.  HO 

4.80  I 

4.80  ' 

4.80 

4.90 

4.80 

4.80 

4.80  I 

4.80 

4,80 

4.80  I 

4.80 

4.80 

4.80  I 

4.90 

4.95 

4.90  , 

5.00  ' 

4.90 

4.90 

4.90 

5.00 

5.10 

5.40 

5.40 

5.30 

5.30 

5.30 

5.30 

6.30 


5.30 
5.  41) 
5.40 
5.90 
5.21) 

5.00 
5.30 
5.10 
.'>.  10 
5.60 
6.80 
6.10 
5.  SO 
5.90 
5.  H) 
.5.70 

5.ri0 

5.70 
5.60 
5.00 
5.60 
5.20 
5.10 
5.00 
5.30 
5.40 
5.50 
5.50 
5. 50 
5.50 


5.  Hi 
5.  .'<• 
5.  S3 
.1.50 
b.U) 
n.*> 
5.  *J 
5.  4i» 

5  :it» 

."».:>< 

\  :i« 
5.  .■>> 

5.  'JiJ 

5.a> 

5.:>u 

5.JQ 

5. -3' 
5. 2!.' 

5.21^ 
5. 21" 
-V  10 
5.3 
-^  LH' 
5.U« 


n  Interpolated. 
Note.— (iage  height.^  for  entire  year  refer  to  new  datum. 


HINDEHLIDBR 
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Rating  UibUfar  Truckee  Hirer  at  Vista  ^  Nev.^  from  January  1  to  December  Sl^  1904, 


Gage 
height. 


J^et. 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 

5.:^ 

5.40 
5.50 


Discharge. 

Gage 
height. 

Second-feet. 

fyxt. 

535 

5.60 

553 

5.70 

574 

5.80 

598    1 

1 

5.90 

624 

6.00 

652 

6.10 

683 

6.20 

716 

6.30 

751 

6.40 

789 

6.50 

830 

6.60 

874 

6.70 

922 

6.80 

973 

6.90 

1,027 

7.00 

Second-feet. 
1,085 
1,147 
1,212 
1,282 
1,355 
1,432 
1,512 
1,595 
1,681 
1,770 
1,862 
1,957 
2,055 
2,155 
2,255 


Feet. 

7.10 

7.20 

7.30 

7.40 

7.50 

7.60 

7.70 

7.80 

7.90 

8.00 

8.10 

8.20 

8.30 

8.40 

8.50 


Diifcharge. 


Second-feet. 
2,360 
2,470 
2.585 
2,7a5 
2,830 
2,955 
3,085 
3,220 
3,  3(J0 
3, 505 
3,655 
3,810 
3,970 
4,135 
4,305 


Gage 
height. 

Discharge. 

Fset. 

Second-feet. 

8.60 

4,485 

8.70 

4,675 

8.80 

4,870 

8.90 

5,070 

9.00 

5,270 

9.20 

5,670 

9.40 

6,090 

9.60 

6,520 

9.80 
10.00 
10.20 
10.40 
10.60 


6,960 
7,400 
7,840 
8,280 
8,720 


The  alx)ve  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
23  dischai^e  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  4.90  and  6.70  feet.  Above  6.70  feet  gage  height  the  measurements  are  too 
mattered  for  an  accurate  curve. 

Estimated  monthly  discharge  of  Truckee  River  at  Fw(a,  Nev.^for  1904' 

[Drainage  area,  1,519  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Noveml)er 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


624 
6,090 
8,280  ! 
8,940 
7,400 
4, 485 
2,055 
874 
973 
2, 055 
1,027 
1,355 

8,940 


Minimum. 

535 

535 

1,512 

2,255  I 

2,360 

2,155 

830  ' 

716 

716 

789 

830 

789 


Mean. 


Total  in 
acre-feet. 


535 


572 
1,777 
3, 431 
4,172 
4,924 
3,174 
1,313 
771 
785  i 
1,049  ' 
924  I 
844 


35, 170 

102,  200 

211,000 

248,200 

302,800 

188,900 

80,730 

47,410 

46,710 

64,500 

54,980 

51,900 


Run-ofT. 


Second-feet 

per  SQuare 

mile. 


1,978     1,4:35,000 


0.377 
1.17 
2.26 
2.75 
3.24 
2.09 
.864 
.508 
.517 
.691 
.608 
.556 


1.30 


Depth 
in  inches. 


0.435 
1.26 
2.61 
3.07 
3.74 
2.33 
.996 
.586 
.577 
.797 
.678 
.641 

17.72 
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Ixo.isn 


TRUCKEE   RIVER  AT   NEVADA-CALIFORNIA   STATE  LINE. 


This  station  was  originally  established  September  7,  1899,  by  L.  H. 
Taylor.  It  is  located  at  the  State  line,  17  miles  west  of  Reno,  Ne\. 
The  original  gage  was  vertical,  driven  into  the  bed  of  the  river  am 
wired  to  a  granite  bowlder.  On  November  11,  1902,  a  new  gage  wa^ 
established  by  E.  C.  Murphy.  It  is  located  on  the  right  bank.  4^" 
feet  below  the  point  at  which  the  old  gage  was  located,  and  consi>t> «! 
two  sections  of  4  by  4  inch  timber.  The  upper  section  is  vertii'al.  anu 
is  spiked  to  a  cottonwood  tree.  The  lower  section  is  inclined,  and  i- 
immediately  under  the  vertical  section.  The  gage  datum  is  the  sauh 
as  that  of  the  old  gage.  The  gage  is  read  once  each  da^'  by  H.  K 
Dickinson.  Discharge  me&surements  are  made  by  means  of  a  chIm 
and  car  2i  miles  below  the  gage  at  Lin  ham  Siding,  and  100  feet  Ik  low 
Bridge  No.  2.  The  initial  point  for  soundings  is  the  zero  of  the  tajrj:^- 
wire.  The  channel  is  straight  for  60  feet  above  and  for  75  feet  Mn^ 
the  cable.  The  current  is  swift.  Both  banks  are  high  and  rocky  ar  i 
are  not  liable  to  overflow.  The  bed  of  the  stream  is  compos*Ml  uf 
bowlders  and  cobblestones.  The  bench  mark  consists  of  two  spikt- 
driven  into  the  root  of  the  cottonwood  tree,  to  which  the  vertical  >4y 
tion  of  the  gage  is  attached.  Its  elevation  is  5.99  feet  above  the  z*  n 
of  the  gage. 

The  observations  at  this  station  during  1904  have  been  niade  undtr 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Truckee  River  at  Nevada-California  StcUe  linf,  in  i:*ii. 


Date. 


April  6... 
April  23  . . 
May  11... 
May  31 . . . 
June  14  . . 
June  18  . . 
July  1.-.. 
July  14... 
August  4  . 
August  18 
August  31 
November  19 


Uydrog^rapher. 


W.  A.  Wolf 

do 

do ' 

do 

do 

do , 

O.  F.  Heizer 

do , 

do , 

do 
W.  A.  Wolf 

.do 


Width. 


Feet. 


96 
90 
92 
91 
91 
91 
91 
83 
80 
80 
80 
80 


Area  of 
section. 


Sq.feet. 
539 
470 
653 
452 
523 
533 
473 
416 
368 
360 
313 
321 


Mean 
velocitj*. 


Ft.per  tiec. 
4.67 
4.85 
5.96 
4.82 
5.69 
5.49 
4.17 
3.51 
3.01 
2.92 
2.68 

2.  or> 


Gaee  In- 

heignt.      i-bHr;> 


4. 40         2 

4. 20         1', 
5. 75        ?K 


4.10 
4.80 
4.60 
3.95 
3.35 
2.95 
2.a5 
2.70 
2.70 


'■»    V 


2  '*' 

I.: 


f-« 
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^fean  daily  gage  height^  infeel^  of  Tnickee  River ^  at  Nevada- California  Stale  line,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

4.86 
5.30 
5.36 
6.22 

5.26 
5.00 
4.86 
4.85 
4.86 
4.82 
4.78 
4.76 
4.76 
4.75 
4.72 
4.66 
4.60 
4.40 
4.30 
4.30 
4.47 
4.36 
4.35 
4.15 

4.08 
4.10 
4.10 
4.06 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.06 
2.00 
2.00 
2.50 
2.30 
2.30 
2.15 
2.12 
2.16 
2.16 
1.95 
1.92 
1.90 
2.00 
2.06 
2.10 
2.06 
2.00 
1.96 
1.80 
2.00 
2.00 
1.90 
1.95 
1.90 
2.00 
1.80 
1.86 
1.60 
1.76 
1.90 

1.90 
2.00 
1.96 
1.90 
1.85 
1.90 
2.00 
2.00 
2.00 
2.00 
1.90 
2.05 
1.90 
2.06 
2.06 
3.80 
3.60 
2.86 
2.80 
2.60 
2.60 
4.96 
6.30 
8.00 
6.60 
6.00 
4.00 
3.60 
3.15 



3.15 
3.25 
4.25 
4.20 
4.00 
3.88 
4.77 
5.00 
4.30 
4.20 
4.00 
3.85 
3.85 
3.65 
3.50 
3.66 
3.90 
6.15 
6.20 
6.60 
4.92 
4.90 
4.50 
4.a5 
3.90 
3.90 
3.86 
6. 10 
6.35 
6.12 
4.28 

4.22 
4.10 
4.16 
4.16 
4.20 
4.60 
4.40 

4.65 
6.05 
6.45 
5.76 
6.20 
6.48 
6.25 
6.70 
5,42 
5.42 
5.46 
4.85 
4.58 
4.40 
4.22 
4.15 
4.16 
3.95 
4.10 
4.02 
4.06 
4.02 

4.16 
4.16 
4.15 
4.40 
4.68 
4.96 
6.35 
6.35 
6.86 
6.68 
6.75 
6.95 
6.12 
6.50 
6.08 
6.02 
6.02 
5.72 
5.30 
5.28 
5.40 
6.10 
6.16 
6.20 
6.42 
6.95 
6.12 
6.28 
6.30 
5.40 
5.25 

3.95 
3.80 
8.70 
3.80 
8.80 
8.72 
3.68 
8.60 
3.55 
3.60 
3.45 
3.40 
3.20 
3.40 
3.38 
3.30 
3.36 
3.36 
3.25 
3.30 
3.30 
3.30 
3.25 
8.26 
3.26 
3. '26 

3.15 
3. 16 
3.00 
2.96 

8.00 

8.00 
2.96 
3.16 
3.00 
2.86 
2.92 

2.90 
2.90 
2.90 
2.86 

2.90 
2.90 
2.85 
2.90 
2.90 
2.90 
3.16 
2.86 
2.76 
2.76 
2.76 
2.76 
2.70 
2.70 
2.70 
2.70 
2.65 

2.65 

2.65 

2.66 

....... 

2.96 
2.65 
2.70 
2.70 
2.72 
2.70 
2.72 
2.70 

2.80 
2.70 
2.70 
2.76 
2.76 
2.80 
2.80 
2.76 
2.75 
2.76 
2.70 
2.86 

2.66 

2.75 
2.75 

2.96 
2.80 
2.75 
2.76 
2.78 
2.80 
2.62 
2.65 
2.60 

2.86 
2.95 
2.85 
2.80 
2.80 
2.80 
2.80 
2.78 
2.80 

2.75 

2 

2.76 

3 

2.74 

4 

5 

2.75 

6 

2.76 

7 

2.70 

8 

2.60 

9 

10 

2.65 
2.65 

11 

3.76 
3.40 
8.10 
2.96 
3.06 
3.10 
3.10 
3.00 

2.86 
2.90 
2.90 
-2.62 
2.60 
2.65 
2.65 
2.f5 
2.90 
2.90 
2.90 
2.90 

2.86 
2.68 
2.65 
2.60 
2.60 
2.65 
2.65 

2.70 

2.70 
2.70 
2.66 
2.62 
2.60 
2.60 
2.70 
2.76 
2.70 
2.65 

2.60 

2.60 

13 

2.60 

2.60 

l.*> 

2.60 

2.60 

17 

2.50 

2,60 

19 

2.60 

2.60 

21 

2.60 

2.55 

23 

2.65 

2.55 

25 

2.56 

2.56 

27 

2.66 

2.P6 

29 

2.56 

3.30 

31 

2.86 

IRR  133—05 
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Rating  table  for  Druckee  River  at  Nevada- Calif oimia  State  line ,  from  January  1  to  Mrr*,  ,•. 

SI,  1904. 


Gage 
heiglit. 


Fset. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 


Discharge. 

Gage 
height. 

Sfcond-feet. 

Fed. 

230 

2.80 

271 

2.90 

314 

3.00 

361 

3.10 

412 

3.20 

467 

3.30 

526 

3..40 

589 

3.50 

656 

,    3.60 

725 

3.70 

798 

'    3.80 

1 

875 


3.90 


Discharge. 

Gage 
height. 

Hecond-feet. 

Feet. 

956 

4.00 

1,040 

4.10 

1,126 

4.20 

1,213 

4.30 

1,302 

4.40 

1,393 

4.50 

1,486 

!     4.60 

1,580 

4.70 

1,676 

4.80 

1,772 

4.90 

1,870 

\    5.00 

1,970 

5.10 

Discharge. 

Second-feet. 
2,070 
2,170 
2,270 
2,370 
2, 470 
2,580 
2,690 
2,800 
2,910 
3,020 
3,130 
3,250 


Gage 
heigh  L 


Discbar7' 


F&cL 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.20 
6.40 


.Second-^.r 

3,:.>" 

3,  ST' I 

4JM. 
4,-Jji 
4,X>> 

4,.^:i 

4,Mn 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  ba^^i  ly 
15  discharge  measurements  made  during  1903  and  1904.     It  is  well  defined  l*rt«>- 
gage  heights  2.10  feet  and  5.75  feet.    The  table  has  been  extended  lieyund  il-- 
limits.     Above  gage  height  5.00  feet  the  rating  curve  is  a  tangent,  the  diffen-r 
being  120  per  tenth. 

Estimated  monthly  discharge  of  Truckee  River  ai  Nevada-Onlifornia  State  linf,  for  ]" 

[Drainage  area,  9^5  square  miles.] 


Month. 


January  

February  

March , 

April , 

Mav 

June 

July :.. 

August 

September 

October , 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


725 

230 

6,730 

337 

4,930 

1, 257 

4,906 

2,020 

4,9:30 

2,220 

3,550 

2,120 

2,020 

1,083 

1,257 

836 

1,083 

836 

1,821 

739 

1,083 

798 

1,393 

725 

Mean. 


6,730 


230 


419 
1,351 
2,469 
2,897 
3,706 
2,751 
1,497 
1,017 

903 
1,029 

893 

834 


1,647 


Total  in 
flcre-feet. 


Run-t>ff 


Second -feel 

per  sQuart- 

mile. 


It-r- 


25,760 

77,710 

151,800 

172,400 

227, 900 

163,700 

92,050 

62, 530 

53,730 

63,270 

53,140 

51, 280 


1,195,000 


0.439 
1.41 
2.59    I 

3.03  ; 

3.88 
2.88 
1.57 
1.06 

.946 
1.08 

.935 
..873 

1,72 


tt  'i 


'.\  ■• 


I  ' 


■:i' 


Note. — Missing  gage  heights  interpolated. 
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TRUCKEE   RIVER  AT  TAHOE,  CAL. 


Truckee  River,  the  natural  outlet  of  Lake  Tahoe,  leaves  the  lake  at 
the  city  of  Tahoe.  About  500  feet  from  the  lake  there  is  a  timber 
dam  across  the  river,  which  has  been  maintained  for  more  than  twenty 
years,  for  the  purpose  of  controlling  the  discharge  from  the  lake. 
•June  17,  1900,  a  gage  was  placed  in  the  stream  for  the  purpose  of 
recording  the  height  of  the  water  in  the  river.  The  gage  is  a  vertical 
timber  driven  into  the  stream  bed  at  the  left  bank  about  300  feet  below 
the  dam,  and  is  spiked  to  the  root  of  a  cottonwood  tree  growing  on 
the  bank.  On  November  18,  1902,  a  new  gage  was  established  by 
E.  C.  Murphy  in  the  exact  position  of  the  old  gage.  It  is  a  4  by  4 
inch  vertical  timber.  The  elevation  of  its  zero  is  the  same  as  that  of 
the  old  gage.  The  bench  mark  is  cut  in  the  side  of  the  tree  and  is 
4.00  feet  above  gage  datum.  The  measurements  are  made  from  a 
cable  and  car  about  one-fourth  mile  below  the  gage,  which  was  placed 
as  near  the  city  of  Tahoe  as  possible  for  the  convenience  of  the  observer. 
At  the  point  of  measurement  the  right  bank  is  low  and  is  subject  to 
overflow  at  very  high  stages  of  the  stream.  The  left  bank  is  rather 
high.  The  chaniel  is  nearly  straight  for  300  feet  above  and  below  the 
station,  and  the  1 3d  of  the  river,  which  is  of  gravel  and  coarse  sand, 
is  smooth  and  sta^  le.  The  current  has  a  moderate  velocity.  During 
June,  1904,  a  new  ^able  was  put  in  1  mile  below  the  gage.  The  pur- 
poae  of  the  station  :s  to  ascertain  the  actual  overflow  from  Lake  Tahoe 
with  a  view  to  determining  its  real  value  as  a  storage  reservoir. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Truckee  River  at  Tahoe ^  Cal.j  in  1904* 


Date. 


Hydrographer. 


W.  A.  Wolf. 

....do 

....do 


June  20 

July  2 

July  14 

July  22 1 do 

-\ug:ustl4 do 

A  ugust  30 do 

November  15 do 

I 

I 


Width. 

Area  of 
section. 

Feet. 

Sq./eet. 

118 

306 

118 

306 

118 

363 

118 

351 

118 

344 

118 

308 

118 

314 

Mean 
velocity. 


ft.  }ter  sec. 
2.93  I 
2.86 
2.42 
2.44 
2.38  ^ 
2.18  I 
2.26 


Gage 
height. 


Feet. 
3.50 
3.35 
3.35 
3.35 
3.20 
2.85 
2.90 


Dis- 
charge. 


Sec-feet. 
899 
875 
879 
856 
818 
674 
711 
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Mean  daibj  gage  height ^  infeet^  of  Truckee  Hirer  at  Tahoe,  Cal.^for  1904, 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.      Feb.      Mar 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.40 
1.40 
1.70 
1.60 
l.<iO 
l.(M) 
1.60 
1.60 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

.40 

.40 

.40 

.40 

.40 

.90 

1.50 

.60 

.60 

1.01 

1.01 

1.01 

.90 

.90 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 


0.10 
.10 
.10 
.10 
.10 
1.30 
1.30 
1.30 
1.30 
1.90 
1.90 
1.90 
1.90 
1.90 
2.50 
2.  .50 
2.50 
2. 50 
2.50 
2. 50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 
2.30 
2.30 
2.30 
2.40 
2,40 


Apr. 

2.50 
2.50 
2. 50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.  .50 
2.50 
2. 50 
2.50 
2.  .'jO 
2. 50 
2.50 
2. 50 
2.60 
2.00 
2.60 
2.60 
2.60 
2.60 
2.60 
2.70 
2.80 
2.80 
2.80 
2.80 
3.10 
3.10 


May.    June. 


3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3. 10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.15 
3.15 
3. 15 
3. 15 


July.     Aug 


SepL      Oct. 


Soy     Ii 


3.55 
3.45 
3.35 
3.30 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.  .SO 
3. 50 
3.50 
3. 50 
3.65 
3.55 


3. 15 

3.55 

3.15 

3.  .55 

8.15 

3.55 

3.30 

3.50 

3.30 

3.50 

3.30 

3.40 

3.26 

3.50 

3.25 

3.50 

3.26 

3.50 

3.55 

3.50 

3.55 



3.50 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3.30 
3.40 
3.40 
3.40 
3.50 
3.50 
3.45 
3.46 
3.40 
3.40 
3.40 
8.40 
3.40 
3.35 
3.35 
3.35 
3.35 
3.35 
3.35 


3.30 
3.30 
3.30 
3.30 
3.30 
3.25 
3.25 
3.25 
3.25 
3. 25 
3. -25 
3.25 
3. 25 
3.10 
3.30 
3.30 
3.30 
3.30 
3. -20 
3.20 
8.20 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.85 
2.85 
2.85 


2.85 
2.85 
2.95 
3.45 
2. 85 
3.00 
3.00 
3. 15 
3. 15 
3.15 
3.15 
S  15 
3.  l.T 
3. 15 
3.10 
.S.10 
3.10 
3.00 
3.10 
3.10 
3.10 
3.10 
S.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 


3.00 

3.tij      1^ 

3.10 

3.W      .7 

3.10 

3  li.      : : 

3.10 

X  <»i    ■ . " 

S.10 

a.««    i:.> 

2,  JO 

3.t»;     :' 

2.20 

3j.»t     -• 

2.20 

:i.«t)     :• 

2.20 

3.»i      »■ 

2.2II 

X  wi     : 

2. -20 

3,u)     . 

2.50 

X  un     :  • 

2.50 

X ««       1 

3.10 

3.(pt      J 

3.10 

3.  W      .  •« 

3.10 

2.%^      1 

3.10 

1    2.<«'     : 

3,00 

'    2.K-.      : 

3.00 

2.  v.      . 

3.15 

2.  Vj       : 

3.15 

2.<^      . 

2,40 

'    ±  <•*      : 

2.40 

±  <> 

2.40 

t^      1 

2.W) 

,     2.>i.       . 

2.  SO 

2.  V 

3.10 

2.-JI 

3.10 

2.  >^''      - 

3.10 

2  >0 

3.10 

2.SI 

3.10 

m- 

a  Interpolated. 
Rating  table  for  Truckee  River' at  Tahoe^  Ca!.,  from  January  1  to  Decenifjer  SI,  i  *'. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

0.10 

13 

0.20 

24 

0.30 

37 

0.40 

51 

0.50 

66 

0.60 

82 

0.70 

100 

0.80 

119 

0.90 

139 

1.00 

159 

heteht.      I>'*charge. 


The  alx)ve  table  is  applicable  only  for  open-channel  conditions-      It  is  basei  i 
12  discharge  measurementa  made  during  1902  to  1904,  inclusive.      It  is  well  ti-r 
l)etween  gage  heights  0.10  foot  and  3.50  feet.     The  table  has  been  extendo^la 
gage  height  3.50  feet. 
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EsdmiUed  montldy  discharge  of  Truckee  River  nt  Tahoe,  Cal.,  for  1904. 

[Drainage  urea,  519  square  milea.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


January  

February 

March 

April 

May 

June 

July 

August . 

Septeml^er 

October 

Xovenil^er 

Deceml>er 

The  year 


390 
253 
574 
773 
931 
931 
913 
841 
895 
790 
739 
671 

931 


Minimum. 


253 
13 
13 
574 
773 
841 
841 
688 
688 
480 
671 
5<K) 

13 


Mean. 


305 
111 
401 
610 
799 
899 
873 
787 
761 
672 
711 
614 

629 


Total  in 
acre-feet. 


18, 750 
6,385 
24,660 
36,300 
49, 130 
53,490 
53,680 
48, 390 
45,  280 
41,  320 
42, 310 
37,  750 

457, 400 


Run-off. 

Second-feet 

per  square 

mile. 

Depth  in 
inchcii. 

0.588 

0.678 

.214 

.231 

.773 

.891 

1.18 

1.32 

1.54 

1.78 

1.73 

1.93 

1.68 

1.94 

1.52 

1.75 

1.47 

1.64 

1.29 

1.49 

1.37 

1.53 

1.18 

1.36 

1.21 

16.54 

LAKE   WINNEMUrCA   INLET   NEAR   WAD8WORTH,  NEV. 

This  station  was  established  November  7,  1902,  by  E.  C.  Murphy. 
It  is  located  3  miles  north  of  Pyramid  Ijake  Indian  School  and  21  miles 
north  of  Wadsworth,  Nev.  The  ^^e  is  a  4  by  4  inch  vertical  timber 
spiked  to  a  willow  tree  on  the  right  bank.  It  is  read  three  times  each 
week  by  J.  R.  Bennett.  The  di.scharge  measurements  are  made  V)y 
means  of  a  cable  and  car  near  the  gage.  The  initial  point  for  sound- 
ings is  the  zero  of  the  tagged  wire.  The  channel  is  straight  for  150 
feet  above  and  below  the  cable,  and  the  current  is  moderate.  Both 
banks  are  high  and  not  subject  to  overflow.  The  bed  is  composed  of 
gravel  and  silt  and  ma}'  change  slightly.  There  is  but  one  channel  at 
all  stages.  The  bench  mark  consists  of  two  spikes  driven  into  the 
willow  tree  to  which  the  \^\igi''  is  attached.  Its  elevation  is  6.00  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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Discharge  mecumremenln  of  Txike  \[U7inemncrn  Inlet  near  Wadsuxyrih^  Ner.,  in  lint^. 


Date. 


March  lt5 

April  4 

May  12 

June  3 

June  13 

June  24 

July  11 

July  20 

July  29 

August  21 

Noveml>er  18 


Hyiln)KrHpher. 


W.  A.  Wolf 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

....do 


Width. 

Feet. 
51 
53 
58 
53 
53 
51 
44 
43 
42 
41 
44 


Area  of 
aet'tion. 


Mean     '      (_«a^e     j      I>i« 
velocity.  ,    heif^ht.   .  cUti:- 


Sq./f€t 

143 

185 

226 

228 

183 

151 

93 

83 

71 

65 

95 


Fl.ptrtee. 

FeH. 

Str.'y,' 

1.68 

4,50  ; 

■f  1 

1.93 

5.00 

1 

:lv 

1.93 

7.22  ' 

\.z 

2.00 

6.00 

4-.: 

1.92 

5.00  i 

»'J 

1.92 

4.40 

IV 

1.47 

2.90 

1.: 

1.42 

2.70 

Vy 

1.26 

2.50 

*•- 

1.26 

2.40 

^; 

1.40 

3.00 

U: 

Mean  daily  gage  height^  infeety  of  Lake  mnnemuicca  Irdet  near  Wadstcorth.  Xer.^jttr  ;* , 


Day. 

Jan. 

P>b. 

Mar. 
2.20  ' 

Apr. 
5.90 

May. 

June. 
5.00 

July. 

Aug. 

rfept. 

1 

Oi-t.    j 



Nov.     > . 

1 

6.77 

2.N>    ... 

2 

1.60 

2.20 

2.75 

2.77 

3 

1.80 

4.55 
5.00 
4.99 

6.55 

6.77 

4 

1.90 
1.70 

2.70 

1 

2.90 

2  71' 

6 

1.88 

1.88 

5.66 

6.40 

2.30 

1 

6 

2.68 

2.66 
2-99 

2.>v's       - 

7 

1.66 

1.80 

'    6.60 

8 

1.50 

5.88 

5.77 

4.56 

2.40 

2-HU       1 

9 

2.80 

2.68 

2.99  ' 

2.99 

2.KK  ! 
2.77 

10 

....... 

1.55 

8.66 

4.88 

6.35 

3.00 

11 

5.70 
5.66 

2. 77      . 

12 

1.88 

1.77 

8.99 

7.22. 
5.66 

6.00 

3.80 

2.80 

2.88 

13 

2.  xti 

14 

1.55 
1.77 

5.77 

15 

1.80 

5.99 

6.55 

4.99 

8.40 

2.K^        . 

16 

2.66 

....... 

2.99 
2.77 



2.70 

2.99 

2.77 
2.90 

2.  KS 

17 

1.99 

4.88 

4.77 

5.65 

2.70 

2.99      - 

18 

3.80 

2.  ft*      . 

19 

1.77 

5.88 

2.50 

8.77 

2.60 

2.66 

2.  tVl 

20 

5.66 

-»   ^x 

21 

6.77 
2.66 

2.74 

2  !>• 

22 

1.88 

4.66 

5.88 

5. 77    

2.50 

23 

2.88 
2,90 
2.99 

2.77 

2.86 
2.88 
2.88 

2.56 
2.70 

•2."s^      - 

24 

26 

1.70 

5.77 
4.70 

5.  ti6 

6.99 

2.50 

2.77      - 

2ti 

i.m 

2.77 

6. 55 

2..W 

27 

8.77 

2. 88 
2.66 

-»  \^, 

28 

2.99 

29 

1.88 

6.55 

5.99 

8.55    

2.40 

2.88 

"  *^ 

30 

'>  fr. 

31 

1.66 

7.66 

2.30 

2.77 
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vUing  table  for  Lake   Wlnnemucca  Iiiiet  near   WacUirorth^  Xer.^  from  January  1  to 

l>ecanl>er  31,  1904, 


Gage 
iieight. 

1 
DiMcharge.  i 

Secotui-feet. 

Gage 
height. 

Feet. 

Diflcharge. 
Setwui-feet. 

Gage 
height. 

Feet. 

Diiicharge.  ; 
Second-feel.  , 

Gago 
height. 

Discharge. 

Ft  ft. 

Feet. 

Secotui-feet. 

1.50 

16 

3.00 

145 

4.50 

300 

6.00 

1 

458 

1.60 

22 

3.10 

155 

4.60 

311 

6.20 

479 

1.70 

28 

3.20 

165 

4.70 

321 

'    6.40 

500 

1.80 

34 

3.30 

175 

4.80 

332     , 

6.60 

522 

1.90 

41 

3.40 

185 

4.90 

342     ' 

1 

6.80 

544 

2.00 

49 

3.50 

196 

'     5.00 

353 

7.00 

565 

2.10 

57 

3.60 

206 

1     5.10 

363     ' 

1 

7.20 

586 

2.20 

65 

3.70 

217 

5.20 

1 

374    ' 

7.40 

607 

2.30 

74 

3.80 

227 

5.30 

384     , 

7.60 

629 

2.40 

84 

3.90 

237 

'     5.40 

1 

.        395 

7.80 

650 

2.  50 

94 

4.00 

248 

1    5.50 

4m    ' 

8.00 

672 

2.60 

104 

4.10 

258 

1    5.60 

416 

8.20 

693 

2.70 

1 
114     , 

4.20 

269 

5.70 

426    1 

8.40 

714 

2.80 

124     ' 

4.30 

279 

5.80 

437    : 

447 : 

I 

8.60 

735 

2.90 

134     1 

1 

4.40 

290 

5.90 

1 

8.80 

756 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
iliHohai^^e  measurements  made  tluring  1904.  It  is  well  defined  between  gage  heights 
20  feet  and  6.00  feet.     The  table  has  been  extende<l  beyond  these  limits. 

ntlmated  monthly  discharge  of  Ixike  Winnemucca  Inlet  near  Waditworthf  Nev, ,  for  1904* 


Month. 


muary,  13  days.., 
t-bruary,  12  days. . 

arch,  13  days 

pril,  14  days 

ay,  15  days 

ino,  14  days 

ily,  13  days 

ngust,  10  days 

»pteml)er,  12  days, 
ctober,  16  days  . . . 
ovember,  17  days. 
eceml)er,  19  days  . 


Mean  dis-  i     »p^*-i  •„ 
chaise  in       J^*?- 
second-feet,     a^r®-'®*'" 


Tlie  year 


31.9 
130 
292 
490 
490 
365 
111 
125 
124 
127 
126 
117 


1,961 

7,478 

17, 950 

29,160 

30,i:i0 

21,720 

6,825 

7,686 

7,379 

7,809 

7,498 

7,194 


152,800 


a  Acre- feet  computed  for  entire  month. 
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LITTLE  TRUCKEE  RIVER  NEAR  PINE   STATION,   CAL. 

The  station  was  established  June  25,  1903,  bj^  George  B.  Lonnz. 
The  cable  station  is  located  about  one-fourth  of  a  mile  upstream  frun 
Bruhn's  mill,  known  also  as  Pine  Station.  The  dam  at  thk  poiri: 
backs  the  water  up  for  about  300  yards.  The  road  which  follows  tlh 
Little  Truckee  north  from  Boca  crosses  the  river  at  a  ford  about  1'." 
feet  below  the  cable  and  the  same  distance  above  the  gage  rod.  Pir^ 
Station,  on  the  Boca  and  Loyalton  Railroad,  about  one-fourth  of  i 
mile  distant,  is  the  nearest  railroad  point.  The  gage  rod  is  locat^j 
about  300  feet  below  the  cable,  and  consists  of  a  vertical  2  by  6  inl 
board  graduated  to  feet  and  tenths  from  zero  to  4  feet.  The  gajn: 
is  read  twice  each  day  by  S.  Wallace.  Discharge  measurement- 
are  made  from  a  three-eighths  inch  steel  cable  and  car,  5^  f^^: 
above  the  high-water  level.  A  tag  wire  is  stretched  just  above  in- 
cable.  The  initial  point  for  soundings  is  the  post  which  support* 
the  cable  on  the  left  or  north  bank.  Above  the  station  the  chanij^! 
is  straight  for  100  feet  at  high  water  and  for  30  feet  at  low  wat^-r 
Below  the  station  the  channel  is  straight  for  200  feet  at  high  an.: 
low  water.  The  current  is  swift  at  all  stages.  The  right  or  shul 
bank  is  high,. steep,  and  rocky,  and  is  not  subject  to  overflow,  li 
supports  some  underbrush  and  a  few  trees.  The  left  or  north  Itti* 
is  composed  of  gravel  for  40  feet  back  from  the  high-water  chiiniM !. 
It  is  low  and  ma}'  be  overflowed.  The  bed  of  the  streaui  consi^t^': 
coarse  gravel  and  is  free  from  vegetation.  There  is  but  one  chaun- 
at  all  stages. 

The  bench  mark  is  the  head  of  a  large  nail  driven  into  a  2  by  4  ii- 
timber  set  in  the  ground  in  a  clump  of  small  willows  S  feet  from  lip 
gage.    The  willows  surrounding  the  bench  mark  are  blazed  and  niark'< 
''B.  M.,  U.  S.  G.  S."     It«  elevation  is  4.83  feet  above  the  zero  of  \h 
gage. 

The  observations  at  this  station  during  1904  have  lieen  made  iinl': 
the  direction  of  A.  K.  Chandler,  district  hydrographer. 
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Discharge  measuremenUi  of  Little  Tmckee  River  near  Pine  t^ation,  Col,,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

DiB- 
chaige. 

May  27 

June  12 

W.  A.  Wolf 

FteL 
90 
84 
74 
68 
65 
55 
55 

Sq.feet. 

215 

194 

153 

108 

92 

44 

41 

Ft.  per  sec. 
4.52 
3.90 
4.03 
2.97 
2.01 
1.08 
1.02 

Feet. 
3.10 
2.90 
2.50 
1.88 
1.60 
.85 
.75 

Sec.-feet. 
971 

do 

757 

June  21 

do 

617 

Julv5 

do 

321 

Julvie 

do 

185 

August  12 

do 

48 

September  1 . . . 

do 

42 

Mean  daily  gage  height^  in  feet^  of  Little  Truckee  River  near  Pine  Stationy  Qil.y  for  1904- 


Day. 

Jan. 

Feb. 

Mar. 

2.50 
2.80 
2.82 
2.85 
2.72 
2.75 
2.90 
8.10 
2.82 
2.75 
2.46 
2.32 
2.29 
2.28 
2.25 
2.18 
2.35 
2.95 
3.55 
3.65 
3.36 
3.06 
2.82 
2.60 
2.49 
2.45 
2.50 
3.  OK 
3.14 
2.89 
2.76 

Apr. 

2.69 
2.70 
2.66 
2. 72 
2.82 
2.92 
3.09 
3.23 
3.49 
3.64 
8.84 
4.07 
4.48 
4.56 
4.32 
3.95 
3.74 
8.86 
3.72 
3.15 
2.95 
2.80 
2.60 
2.55 
2.59 
2.58 
2.44 
2.34 
2.35 
2.46 

May. 

2.46 
2.48 
2.66 
2.76 
2.94 
3.16 
3.20 
3.30 
3.32 
3.46 
8.44 
8.60 
8.76 
3.64 
8.64 
3.60 
3.56 
3.38 
3.12 
3.08 
3.22 
3.48 
8.62 
3.73 
8.S2 
3.82 
3.08 
3.02 
3.06 
3.10 
3.04 

June. 

July. 

Aug. 

Sept. 

0.65 
.65 
.63 
.63 
.63 
.6:) 
.62 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.62 
.63 
.63 
.66 
.63 
.63 
.60 
.68 
.82 

1.08 
.95 
.89 
.84 
.80 
.80 
.82 

Oct. 

1.02 

.94 

.«2 

.80 

.78 

.80 

.95 

.99 

1.04 

1.28 

2.34 

2.16 

1.80 

1.58 

1.36 

1.28 

1.20 

1.12 

1.10 

1.06 

1.06 

1.04 

1.04 

1.03 

1.03 

1.03 

1.03 

1.00 

1.00 

1.00 

1.00 

Nov. 

Dec. 

1 

1.12 
1.12 
1.25 
1.30 
1.40 
1.38 
1.40 
1.50 
1.45 
1.18 
1.28 
1.80 
1.25 
1.32 
1.48 
1.42 
1.42 
1.36 
1.40 
1.52 
1.4« 
1.56 
1.48 
1.48 
1.42 
1.39 
1.40 
1.39 
1.38 
1.40 
1.38 

1.44 
1.40 
1.40 
1.45 
1.37 
1.42 
1.46 
1.53 
1.60 
1.60 
1.60 
1.60 
1.40 
1  54 
1.90 
2.42 
2.58 
2.64 
2.56 
2.28 
2.18 
2.75 
3.26 
3.75 
3.65 
3.35 
2.90 
2. 62 
2.60 

2.91 
2.92 
3.06 
2.98 
2.99 
3.06 
3.05 
2.86 
2.85 
2.84 
2.85 
2.78 
2.80 
2.84 
2.75 
2.72 
2.65 
2.00 
2.50 
2.44 
2.46 
2.46 
2.48 
2.39 
2.29 
2.20 
2.22 
2.26 
2.26 
2.22 

2.16 
2.08 
2.W 
1.96 
1.88 
1.90 
1.92 
1.88 
1.80 
1.76 
l.fH 
1.60 
1.66 
1.69 
1.56 
1.62 
1.56 
1.52 
1.48 
1.42 
1.39 
1.38 
1.32 
1.82 
1.33 
1.26 
1.22 
1.18 
1.13 
1.10 
1.0(i 

1.04 
1.06 
1.03 
1.02 
1.00 
.99 
.98 
.95 
.93 
.92 
.86 
.83 
.82 
.80 
.83 
.80 
.80 
.80 
.78 
.76 
.78 
.70 
.70 
.79 
.9A 
.80 
.74 
.72 
.69 
.68 
.66 

1.00 
1.00 
1.00 
.98 
.96 
.94 
.92 
.90 
.90 
.89 
.88 
.88 
.86 
.86 
.90 
.86 
.88 
.92 
.86 
.89 
.86 
.88 
.84 
.86 
.85 
.86 
.-96 
l.Ofi 
.99 
1.14 

1.26 

2 

1.22 

3 

1.13 

4 

5 

6 

7 

1.10 
1.07 
1.12 
1.10 

S 

1.14 

9 

10 

1.00 
.90 

11 

.76 

12....*. 

.76 

i:j    

.78 

14 

15         

.76 
.75 

16 

17 

IS 

.68 

.85 
.86 

19 

.78 

20 

.78 

•21 

.76 
.73 

•23 

.68 

24 

.54 

25 

.60 

2»i 

.78 

27 

1.14 

2S 

1.2-1 

29 

1.16 

:jo 

1.60 

ai 

1.14 
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Rating  table  for  Litlie  Truckee  River  near  Pine  Slaiion^  (iil.j  from  January  1  to  Drtrm^* 

SI,  1904. 


(iage 
height. 


Feet. 

0.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

1.60 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

31 

1.70 

37 

1.80 

45 

1.90 

53 

2.00 

64 

2.10 

79 

2.20 

98 

2.30 

120 

2.40 

145 

2.50 

174 

2.60 

205 

Discharge. 

Gage 
height. 

Second-jHl. 

Feet. 

240 

2.70 

278 

2.80 

318 

2.90 

361 

3.00 

407 

3.10 

455 

3.20 

504 

3.30 

554 

3.40 

604 

3.50 

656 

3.60 

Dlschaige. 


Second-feet. 

708 

761 

815 

869 

923 

978 

1,034 

1,090 

1,146 

1,205 


GaKe 
height. 


r 


FM. 

3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 


Dl9char|;>- 

S^ximd-fftr 
l,2rv^ 

i,:ei 

1,3K5 

1,44.=; 

1,510 

■  l,o7?» 

1,640 
l,7a5 
1. 770 
l,s:j5 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  liased  a{- 
7  discharge  measurements  made  during  1904.     It  is  well  defined  between  jcage  heii; 
0.75  foot  and  3.10  feet.     The  table  has  been  extended  lieyond  these  limits. 

Estimated  monthly  discharge  of  Little  Truckee  River  near  Pine  Staiion,  ('a/,  for  U*'ii 

[Drainage  area,  166  square  miles.] 


Month. 


January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

Noveml^r 

December 

The  y^ar. 


Discharge  in  second-feet. 


Maximum. 

192 

1,295 

1,235 

1,809 

1,337 

901 

436 

73 

76 

536 

86 

174 

1,809 


Minimum. 

83 

.  137 

445 

524 

584 

455 

73 

35 

31 

43 

48 

28 

28 


Mean. 


Total  in 
acre-feet. 


RUD-<»ff. 


Secon«1-feet 

per  square 
mile. 


140 

467 

742 

981 
1,013 

688 

209 
49.3 
37.8 

115 
55.6 
64.6 

380 


8,608 

26,860 

45,620 

58, 370 

62,290 

40,940 

12,850 

3,031 

2,249 

7,071 

3,308 

3,972 

275,000 


O.S43 
2.81 
4.47 
5.91 
6.  10 
4.  14 
1.26 
.297 
.228 
.693 
.335 
.389 

2.29 


■>. . 
n  *.■ 

7j. 
-I.'. 
1.4' 


;:i 
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INDEPENDENCE  CREEK  BELOW  INDEPENDENCE  LAKE,  CAL. 

This  station  was  established  October  24,  1902,  by  E.  C.  Murphy. 
It  is  located  about  one-eighth  of  a  mile  below  the  dam  at  the  lower  end 
of  Independence  Lake,  California.  The  original  gage  was  a  vertical 
4  by  4  inch  timber,  located  about  200  feet  upstream  from  the  cable 
and  car  from  which  the  measurements  are  made.  For  the  convenience 
of  the  observer,  a  new  vertical  gage,  made  of  2  by  4  inch  timber,  was 
established  July  1,  1904,  on  the  left  bank  of  the  stream  75  feet  below 
the  outlet  of  the  lake.  Simultaneous  readings  taken  upon  the  two 
gages  give  identical  results  for  the  fluctuations  of  1904.  The  gage  is 
read  twice  daily  by  F.  A.  Connor.  The  channel  is  straight  for  50  feet 
alx)ve  and  below  the  station.  The  banks  are  low  but  not  subject  to  over- 
flow. The  bed  of  the  stream  is  permanent,  being  composed  of  gravel 
and  clay,  but  during  high  water  large  quantities  of  sand  are  washed 
down  the  stream.  The  current  is  moderately  rapid,  and  the  discharge 
is  controlled  by  the  dam  at  the  end  of  the  lake.  The  bench  mark  for 
the  original  gage  is  three  nails  driven  in  the  root  of  a  pine  tree  55  feet 
northwest  of  the  gage.  Its  elevation  is  5.82  feet  above  the  zero  of 
the  gage.  The  bench  mark  for  the  new  gage  is  the  head  of  four  nails 
driven  into  the  tree  stump  to  which  the  new  gage  rod  is  fastened.  Its 
<»levation  is  3.00  feet  above  the  zero  of  the  new  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  mecisuretnentg  of  Independence  Creek  below  Independence  Lake^  Cal.^  in  1904* 


Date. 


June  17 

July  1 

July  13 

July  23 

August  29 ' do 


Hydrographer. 


A.  E.  Chandler, 
W.  A.  Wolf.... 

do , 

do 


Width. 


Feet 


November  16, 


do 


29 
28 
28 
13 
6 
6 


Area  of 
section. 

Mean 
velocitii. 

Sq.  feet. 

Ft. per.  sec. 

62 

1.98 

60 

1.62 

52 

.90 

7.8 

1.69 

3.0 

.77 

4.2 

1.23 

Gage 
height. 


Feet. 
3.15 
3.08 
2.75 
2.30 
1.80 
2.05 


Dl»* 
charge. 


Sec. feet. 

123 

97 

47 

13 

3 

6 
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Mean  daily  gage  heigJU,  in  feet,  of  Independence  Creek  below  Independence  Lakf,  f>l 

for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

* 

Oct, 

i.ao 

1.80 

1-80 

1.80 

1.85 

1.90 

l.W 

2.00 

2.35 

2.45 

2.80 

2.70  1 

3.30 

3.05 

2.60 

2.40 

2.20 

2.15 

2.15 

2.15 

2.15 

2-15 

2.20 

2.20 

2.20 

2.20 

2.20 

2-20 

2-15 

2. 15 

2. 15 

KOT.   '  I-r,. 

1 

1.52 
1.55 
1.52 
1.60 
1.59 
1.59 
1.59 
1.59 
1.59 
1.59 
1.60 

1.69 
1.69 
1.70 
1.70 
1.72 

1.98 
1.98 

2.69 
2.47 
2.26 
2.30 
2.30 
2.30 
2.30 
2.56 
2.78 

2.80 
2.72 
2.66 
2.60 
2.20 
2.22 
2.58 
2.60 
2.70 
2.84 
2.84 
2.84 

2.18 
2.12 
2.11 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.11 
2.17 
2.86 
8.20 
8.12 
2.81 
2.52 
2.52 
2.58 
2.60 
2.60 
2.65 
2.51 
2.48 
2.45 
2.42 
2.28 
2.14 
2.14 
2.12 

2.12 
2.14 
2.14 
2.18 
2.18 
2.89 
2.66 
3.08 
3.05 
8.05 
3.08 
8.26 
3.39 
8.34 
3.30 
3.80 
8.30 
8.26 
3.18 
3.10 
3.10 
3.25 
3.82 
8.38 
8.42 
3.42 
3.30 
3.30 
3.29 
3.30 
3  20 

8.15 
3.12 
3.10 
3.14 
3.15 
3.20 
3.31 
3.34 
3.31 
3.25 
3.29 
3.24 
3.26 
3.25 
3.18 
8.16 
3.16 
3.10 
3.05 
2.90 
2.85 
2.90 
3.00 
3.10 
3.05 
3.00 
3.00 
3.00 
3.00 
3.05 

3.10 
3.02 
3.00 
2.95 
2.88 
2.85 
2.85 
2.86 
2.85 
2.82 
2.82 
2.80 
2.80 
2.80 
2.80 
2.70 
2.65 
2.55 
2.34 
2.25 
2.25 
2.25 
2.28 
2.30 
2.50 
2.50 
2.50 
2.60 
2.60 
2.38 
2.38 

2.25 

2.25 

2.25 

2.25 

2.25 

2. '25 

2.25 

2.25 

2. -25 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.85 

1.92 

2.00 

1.98 

1.92 

1.90 

1.90 

1.90- 

1.85. 

1.85 

1.85 

1.85 

1.80 

1.80 

1.80 

1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.8(^ 
1.80 
1.80 
1.80 
1.80 
1.80 
1.75 
1.75 
1.76 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.80 
1.80 
1.80 

2. 15     : ;. 

2 

2.10 

3 

2. 10 

4 

2- 10  ,    3 

5 

2.10       L* 

6 

2.10       -•• 

7 

2. 10       .  ^ 

8 

2.00      :* 

9 

2-00       1* 

10 

2.0U       !•. 

11 

2-00     :: 

12 

2.00       ., 

13 

1.90 
1.90 
1-90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.89 
1.70 
1.70 
1.70 
1.69 
1.69 
1.G9 
1.69 

2.80 
2.70 
2.40 
2.06 
1.94 
2.48 
2.95 

2-Ou     : 

14 

2.00      >. 

15 

2.00 

16 

2.00      _ 

17 

•2-0»      :: 

18 

2.III 

19 

2.tW      :  ' 

20 

2  iD       I 

•21 

''Oil      1  - 

•22 

•»  ii'      '  • 

23 

2  W 

24 

2.01) 

25 

2.80 
2.75 

2.94 
2.»4 
2.48 
2.55 
2.70 
2.49 
2.14 

'    2  m 

26 

2.rr 

27 

'     2.(C» 

28 V 

29 

2-1*       . 
*»  Oil 

30 

1 

31 

I'  "" 
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Rating  table  for  Independence  Creek  below  Independence  Lake,  OaL,from  January  1  to 

December  SI,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Feel. 

Second-/ect. 

F^L 

1 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.50 

0.5 

1.85 

2.8 

2.40 

17 

3.00 

87. 

1.56 

.7 

1.90 

3.4 

2.50 

23 

3.10 

107 

1.60 

.9 

1.95 

4.0 

2.60 

30 

3.20 

127 

1.65 

1.2 

2.00 

4.7 

2.70 

40 

3.30 

148 

1.70 

1.5 

2.10 

6.7 

2.80 

53 

3.40 

170 

1.75 

1.9 

2.20 

9.5 

2.90 

69 

3.50 

192 

1.80 

2.3 

2.30 

13 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
6  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heights 
2.00  feet  and  3.25  feet.    The  table  has  been  extended  beyond  these  limits. 

Eslimaied  monihly  discharge  of  Independence  Creek  below  Independence  Lake,  CaL,  for 

1904. 

[Drainage  area,  8.6  square  miles.] 


Month. 


January . . . 
February . , 

March 

April 

May 

June 

July 

August 

September. 
October  .., 
November . 
December  , 


The  year 


Discharge  in  second-feet. 


Maximum. 


3.4 

78 

76 
127 
174 
157 
107 

11.0 
2.3 
148 

30 
127 


174 


Minimum. 


0.6 
1.4 
7.7 
6.7 
7.2 

61 

11 
2.3 
1.9 
2.3 
4.7 
3.4 


Mean. 


0.6 


2.03 
26.1 
35.4 
24.3 
110 
112 
42.5 

5.63 

2.11 
18.5 

6.05 
29.0 


Total  in 
acre-feet. 


34.5 


125 
1,501 
2,177 
1,446 
6,764 
6,664 
2,613 

346 

125 
1,138 

360 
1,783 


Run-off. 


Second-feet 

per  SQUare 

mile. 


25,  040 


0.239 
3.07 
4.16 
2.86 
12.94 
13. 18 
5.00 
.662 
.247 
2.18 

.712 
3.41 

4.05 


Depth  in 
inches. 


0.276 
3.31 
4.80 
3.19 
14.92 
14.71 
5.76 
.763 
.276 
2.51 

.794 
3.93 


55.12 


Note.— Gage  heights  interpolated  for  missing  da^'s. 
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|v-.  i:. 


PROSSER  CREEK  NEAR  HOBART  MILI^,  CAL. 

This  station  was  established  June  27,  1903,  by  George  B.  Lorrrj. 
It  is  located  about  150  feet  below  the  wagon  bridge  and  the  road  hoiN 
on  the  Boca  and  Truck ee  highway,  4  miles  from  Truckee  and  3nii!»* 
from  Hobart  Mills.     Alder  Creek  joins  Prosser  Creek  about  2Jhi  fn; 
above  the  station.     The  nearest  dam  is  located  at  the  ice  pond,  al)«'.i 
2  miles  below  the  station.     The  original  gage  consisted  of  a  ^  U  * 
inch  vertical  timber,  graduated  to  feet  and  tenths  and  readintf  frmr 
zero  to  4  feet.    It  was  located  on  the  left  or  north  bank,  50  feet  upstn^r 
from  the  cable.     The  old  gage  rod  was  washed  out  by  a  flood  on  FrKn 
ary  24,  1904.    A  new  gage  was  esta})lished  at  the  same  point,  with  it- 
zero  9.58  feet  below  bench  mark.     The  zero  of  the  old  gage  wa<  .'.\ 
feet  below  the  bench  mark.     The  bench  mark  is  on  the  northeast  J'* r 
of  the  steel  wagon  bridge,  and  is  the  top  of  the  steel  casing  of  tli 
concrete  pier  above  the  arrow  mark.     Readings  are  taken  twice  » a : 
day  b}^  Robert  Dorian.     Discharge  measurements  are  made  from  -. 
1-inch  steel  cable  and  car  stretched  across  the  river  about  5  feet  al-u 
high-water  level.     A  tag  wire  is  stretched  just  above  the  cable.    Tti 
channel  is  straight  for  150  feet  above  and  200  feet  below  the  ca'I 
The  creek  makes  a  bend  at  the  highway  bridge.     Both    bank^  ;•:• 
high  and  not  subject  to  overflow.     The  right  bank  is  wooded:  u 
left  is  cleared,  except  for  a  few  willows.     The  bed  is  comp<w'i 
coarse  gravel  and  is  free  from  vegetation.     The  water  flows  in  one  rh;.- 
nel  at  all  stages. 

The  observations  at  this  station  during  1904  have  been  made  un. 
the  direction  of  A.  E.  ('handler,  district  hydrographer. 

Discharge  measurements  of  Prosser  Creek  near  Holnirl  MiUs^  Cal.,  in  190 i. 


Date. 


April  28 


Hydrographer. 


Width. 


W.  A.  Wolf 


May  13 ' do 

May  26 do 


June  11 do 

June  16 A.  E.  Chandler. 

Julv  1 :  W.  A.  Wolf.... 

Julv  13 do 

July  23 do 

August  13 1 do 

August  29 do 

November  16 do 


Feet. 
60 
55 
65 
65 
60 
60 
59 
59 
54 
54 
15 


Area  of 
i*ection. 

Mean 
velocity. 

Ga|?e 
height. 

!!>quar€  Jcet. 

Ft.  j>cr  9rc. 

Ftxt. 

74 

2.93 

3.00 

108 

5.46 

3.95 

99 

"4.18 

3.50 

93 

3.72 

3.35 

90 

3.70 

3.20 

66 

3.a5 

2.92 

59 

2.21 

2.70 

55 

2.20 

2.  as 

36 

1.10 

2.30 

28 

.93 

2.15 

17 

1.78 

2.20 

III*'-**- 


Nr-.ii 


HiNDERUTOR.^swEND8EX,-j       oRgAT    BA8IN    DRAINAGE. 
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Mean  daily  gage  height^  in  feet  ^  of  Prosaer  Creek  near  Hobart  MUU,  CaL,  for  1904^ 


Day. 


1. 

2. 

3. 

\. 

5. 

fi. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
H. 
15. 
16. 
17. 
18. 
19. 
20- 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

2.36 
2.30 
2.55 
2.60 
2.65 
2.70 
2. 75 
2.70 
2.65 
2.65 
2.55 
2.60 
2.70 
2.65 
2.56 
2.45 
2.66 
2.65 
2.65 
2.70 
2.75 
2.56 
2.60 
2.55 
2.45 
2.56 
2.65 
2.65 
2.65 
2.60 
2.70 


Feb. 

2.60 
2.60 
2.65 
2.55 
2.75 
2.90 
2.80 
2.90 
2.80 
2.85 
2.95 
3.00 
8.25 
8.55 
4.05 
4.26 
4.20 
8.85 
3.15 
2.65 
2.90 
3.70 
4.50 
4.70 
4.60 
4.15 
3.95 
8.15 
2.60 


Mar. 
3.06 

Apr. 

8.15 

3.20 

8.25 

3.26 

3.80 

3.16 

3.20 

8.05 

8.10 

3.15 

3.20 

8.45 

3.30 

3.65 

.     3.50 

3.46 

3.60 

8.65 

8.70 

3.46 

3.75 

3.15 

3.85 

3.10 

4.05 

3.06 

4.10 

3.0O 

4.00 

3.00 

8.85 

8.15 

8.70 

3.36 

3.65 

4.26 

8.55 

4.00 

8.55 

3.60 

8.35 

3.25 

8.30 

3.20 

8.10 

3.05 

3.10 

3.00 

3.10 

3.00 

3.05 

3.06 

8.05 

8.30 

8.05 

8.56 

3.05 

8.25 

3.00 

3.15 

•  -«  •■•■■• 

[ay. 

June. 

3.10 

3.45 

3.05 

3.45 

3.05 

3.60 

3.20 

3.46 

3.20 

3.40 

3.25 

3.45 

3.36 

3.45 

3.65 

8.35 

3.65 

3.25 

8.80 

3.25 

3.80 

8.25 

3.80 

3.25 

3.80 

3.20 

8.75 

8.26 

3.80 

8.26 

3.75 

3.25 

3.76 

8.16 

8.76 

8.15 

3.70 

8.06 

3.70 

8.05 

3.70 

3.05 

3.66 

3.06 

8.65 

3.06 

8.65 

3.06 

3.60 

3.06 

3.65 

3.00 

3.55 

2.95 

3.65 

3.00 

8.55 

8.05 

3.45 

3.06 

8.45 

2.95 
2.96 
2.95 
2.85 
2.85 
2.85 
2.85 
2.85 
2.75 
2.76 
2.76 
2.76 
2,75 
2.70 
2.65 
2.66 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.66 
2.55 
2.56 
2.65 
2.60 
2.60 
2.50 
2.46 


Aug. 

2.46 
2.56 
2.45 
2.45 
2.45 
2.46 
2.46 
2.45 
2.40 
2.36 
2.a5 
2.36 
2.35 
2.36 
2.35 
2,35 
2.85 
2.26 
2.25 
2.26 
2.25 
2.16 
2.15 
2.20 
2.15 
2.16 
2.16 
2.20 
2.20 
2.15 
2.16 


Sept.   I    Oct. 


2.15 
2.16 
2.16 
2.15 
2. 15 
2.16 
2.15 
2.16 
2. 15 
2.15 
2. 15 
2.16 
2.10 
2.10 
2.!0 
2.16 
2.15 
2.10 
2.10 
2.10 
2.10 
2.20 
2.26 
2.25 
2.20 
2.20 
2.15 
2.15 
2.16 
2.20 


2.45 
2.85 
2.85 
2.26 
2.20 
2.35 
2.46 
2.40 
2.45 
2.60 
3.40 
3.00 
2.80 
2.70 
3.00 


Note. — Gage  heights  for  entire  year  refer  to  new  datum. 

Rating  table  for  Prosser  Creek  near  Hobart  Milhy  Cal.^  from  June  i?7,  1903^  to  December 

SI,  1904. 


Gage 
height. 


Fed. 
2.10 

2.20 

2.30 

2.40 

2.50 

2.60 

2.70 

2.80 


Discharge. 


Second-feet. 
23 

30 

42 

59 

80 

103 

130 

160 


Gage 
height. 

Discharge. 

Feet. 

Second  feet. 

2.90 

190 

3.00 

221 

3.10 

256 

3.20 

293 

3.30 

331 

3.40 

370 

3.50 

410 

3.60 

450 

Gage 
height. 


Feet. 
3.70 

3.80 

3.90 

4.00 

4.10 

4.20 

4.30 

4.40 


Discharge. 

Sccond-fce.t. 
490 

532 

574 

616 

660 

704 

748 

792 


Gage 
height. 


Feet. 
4.50 

4.60 

4.70 

4.80 

4.90 

5.00 

5.10 


Discharge. 


Second-feet. 
836 

880 

924 

968 

1,012 

1,056 

1,100 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon  15 
discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between  gage 
heights  1.80  feet  and  3.50  feet.  The  table  has  been  extended  beyond  these  limits. 
Abo  ve  gage  height  4.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  44  per  tenth. 
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I  so.  m ; 


EiUimated  monUily  discharge  of  Prosser  Creek  near  Ifobarl  MUU,  CaL^for  l90Sand  lU 

[Drainage  area,  48  square  miles.] 


'.'4. 


Month. 


1903. 

July 

August , 

Septeml^r 

Oct()l)er,  10  (lays  . . . 
November,  19  days. 
December 


DischaiKC  in  second-feet. 


Maximum. 


The  period 


1904. 

January 

February 

March 

April 

May 

June 

July 

August 

September.-, 
October  1-15. 


The  period 


69 

20 

12 

184 

370 

130 


Minimum. 


18 
12 
10 
17 
30 
42 


Mean. 


31.3 
16.8 
10.5 
12.0 
16.3 
75.0 


Run-off. 


Total  in 
acre-feet. 


Second-feet    j^  ^ 


145 
924 
726 
660 
532 
410 
205 
97 
35 
370 


42 

80 

221 

221 

238 

205 

69 

26 

23 

30 


102 
363 
329 
380 
433 
296 
128 
45.8 
6.4 
112 


1,925 
1,033 
625 
238 
6,142 
4,612 


0.652 

.350 

.219 

.250 

3.40 

1.56 


0.  "i: 


14,580 


6,272 

20,880 

20,230 

22,610 

26,620 

17,610 

7,870 

2,816 

1,571 

3,332 


2.12 
7.5t> 
6.85 
7.75 
9. 02 


'2,U 


7.V" 
10.4* 


•»  .^ 


6.  17 
2.  67 

.9^        1.  " 

.550        .^: 

2.33  l.v 


129,800 


DONNER  GREEK   NEAR   TRUCKEE,  CAL. 

This  station  was  established  October  23,  1902,  by  E.  C-  Murphy. 
It  is  located  about  150  feet  below  the  dam  of  the  Doiiner  Creek  I 
Company  and  IJ  miles  west  of  Truckee,  Cal.     The  ga^e  is  a  4  by  -r 
inch  vertical  timber  located  on  the  left  bank.     It  is  read    t'wrii^  eti- 
day  by  F.  R.  Williams.     Discharge  measorements  are  made  by  mesu- 
of  a  cable  and  car  50  feet  downstream  from  the  gage.     The  chanrj* 
is  straight  for  150  feet  above  and  below  the  cable.     Both   bauk^  ar 
high  and  will  not  overflow.     The  bed  of  the  stream  is  conipostHj  < 
gravel,  permanent  and  free  from  vegetation.     There  is  but  one  cU- 
nel  at  all  stages  and  the  current  is  swift.     The  bench  mark  con^sist^ 
four  nails  driven  into  the  root  of  a  pine  tree  12  inches  in  diameter  a* 
35  feet  north  of  the  gage.     Its  elevation  is  6.30  feet  above  the  zero  ♦ 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  iin<i 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 


II.NOERUUEB.^8WRSD8EN,-]  q^j.^^     g^gjjj     ORAINAOE. 

IHxcltarye  meaxiireiiieHtu  of  Donner  Creek  near  Truckee,  Cat.,  in  1904, 
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Date. 


Hydrographer. 


May  13 W.  A.  Wolf. 

Mav  26 do 

June  11 do 


June  17 A.  E.  Chandler 

Julv  13 1  W.  A.  Wolf.... 

July  23 do •.. 

August  13 do 

A  ugust  29 do 

N()venil)er  16  ..■ do 


Width. 

Feet. 
40 
40 
40 
36 
18 
18 
14 
8 
14 


Area  of 
seetion. 

Mean 
veUwity. 

Gage 
height. 

Feet. 

Dis- 
eharge. 

Sfi.fcrt. 

Sec-feet. 

114 

4.90 

4.60 

559 

108 

4.97 

4.55 

536 

4.  35 

3.80 

334 

()4 

4.12 

3.53 

264 

20 

2.31 

2.25 

46 

19 

2.29 

2.20 

43 

11 

1.04 

1.55 

11 

4 

1.05 

1.;^ 

4 

11 

1.07 

1.60 

12 

}feaH  dnUif  gage  height^  infeety  of  Ikmuer  Creek  near  TrxLckee^  Cot. ^  for  1904. 


Drtv 


1. 
2 
3. 
A. 

6. 

^. 
t . 

s. 

9. 
10. 
11. 
12. 
13- 
14- 
1... 

17. 

\S. 

19. 

2<). 

21. 

22- . 

2:5.. 

24.. 

25.. 

2«i.. 

27.. 

2S., 

29.. 

30-. 

31.. 


Jan. 

1.60 
1.60 
1.80 
•2.05 
1.85 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.05 
2.00 
2.00 
2. 50 
2.50 
2.00 
2.00 
2,00 
2.00 
2.00 
2.00 


Feb. 

2.00 

2.00 

2.00 

2.00 

1.90 

1.90 

1.90 

2.00 

2.00 

2.00  ' 

2.00 

2.00 

2.00 

2.00 

2. 15 

2.  SO 

2.  75 

2. 50 

2.50 

2.40 

2  55 

•1.30 

4.90 

ft.  05 

3.95 

3.70 


Mar. 

3.30 

3.85 
4.30 
4.80 
4.35 
4.10 
4.20 
4.40 
4.05 
4.00 
3.S5 
3.  75 
3.«W> 
3.60 
3.  .^0 
3.  H) 
3.  45 
4.10 
4.45 
4.05 
4.05 
4.60 
4.45 
4.20 
4  05 
3.90 


Apr.      May.    June.    July.     Aug. 


Sept.  I   Oet.      Nov.     Dec. 


2.00 

3.60 

3.90 

2  00 

3.50 

4.20 

2.  CO 

3.40 

4  a'> 

2.00 

3. 90 

2.00 



3  80 

3.65 
3.  (50 
3.(X) 
3.50 
3.50 
3.50 
3.50 
3. 55 
3.60 
3.(iO 
3.80 
4.00 
4. 25 
1.25 
4. 25 
4.05 
3. 95 
4.00 
4.00 
3.90 
3.80 
3.65 
3.60 
3.50 
3.50 
.3. 45 
3.10 
3.40 
3.40 
3.40 


3.35 
3.30 
3.35 
3.40 
3.55 
3.75 
3. 95 
4.15 
4.30 
4.40 
4.35 
1.50 
4.ii0 
4.(>5 
4.65 
4. 75 
4.  75 
4.  55 
A.'JA 
4.30 
4.<)5 
5.10 
5.10 
4,70 
4,75 
4.55 
4.50 
4.(K) 
4..V7 
4. 5)0 
4.:i5 


4.20 

4.40 

4.35 

4.36 

4.25 

4.30 

4.:30 

4. 25 

4.15 

3.90 

3.90 

3.75  I 

3.70  ' 

3.70 

3.70 

3.60 

3.50  I 

3.50  ' 

3.50 

3.  5,=) 

3.  .55 


3.60 
3.50 
3  35 
3.30 
3.30 
3.30 
3.30 
3.30 
3.20 


3.15 
3. 05 
2.85 
2.75 
2.70 
2.70 
2.70 
2. 55 
2. 45 
2.40 
2. 45 
2.30 
2.20 
2.10 
2.10 
1.70 
1.60 
2.15 
2. 25 
2. 20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
1.95 
1.90 
1.90 
1.90 


1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.55 
1.55 
1.55 
1.50 
1.50 
1.45 
1.45 
1.15 
1.50 
1.50 
1,15 
1  40 
1.40 
1.40 
1.40 
1.45 
1.45 
1.45 
1.40 
1.40 
1.40 
l.dS 


1.35 

La's 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
l.W 
1.30 
l.:») 
1.55 
2.(k) 
2.?>5 
2. 50 
2.40 

2.;w 

2. 25 
2.20 
2.15 
2.10 
2  10 
2.30 
2.30 
2.30 
2.35 
2.05 
2.00 
2.00 


2. 25 
2.00 
1.85 
1.80 
1.80 
1.85 
2.  tt') 
2.a5 

2.  a^j 

2.60 
3. 25 
2.85  I 
2.60  ■ 
2.55 
2.50 
2.45 
2.40 
2  30 

2.:» 

2.30 
2.20 
2. -20 
2.20 
2.10 
2,10 
2.00 
2.00 
2.00 
2.00 
2.00 
1.95 


1.90 
1.90 
1.90 
1.90 
1.60 
1.35 
1.40 
1.60 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.(30 
1.60 
1.15 
1.25 
1.20 
1.'20 
1.20 
1.'20 
1.20 
1.20 
1.65 
1.70 
1.70 
1,70 
1.70 


1.70 
1.70 
1.70 
1.70 
1.40 
1.40 
1.40 
1.40 
1.45 
l.fH) 
1.40 
1.40 
1.40 
1.40 
1.40 
1.  10 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.70 
1.64 
1.40 
1.40 
1.30 
1.80 
2.35 


NoTK.— The  creek  does  not  Ireeze  over  owing  to  the  swift  current. 
IRR  133—05 21 
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ISO.  in 


Rating  table  for  Dormer  Creek  near  Truckee,  Ch/.,  from  January  1  to  December  31,  mi 


Gage 
height. 

Feel. 

Discbarge. 
Second-feet. 

Gage 
height. 

Diacharge. 

Gaffe 
height. 

Feet. 

Discharge. 

1 

Gage 
1    height. 

Feet. 

1 

1  Ditehar^ 

Feet. 

Second-feet   \ 

Second-feeL 

J  SecoBrf/M 

1.40 

5.5 

1.95 

25 

3.00 

156 

'     4.10 

411 

1.45 

6.5 

2.00 

28 

3.10 

176 

'     4.20 

^ 

1.50 

8 

1     2.10 

35    ; 

3.20 

196 

'    4.30 

4«> 

1.55 

9.5 

2.20 

43 

1 

3.30 

216 

'     4.40 

,      m 

1.60 

11 

2.30 

52 

3.40 

238 

4.50 

523 

1.65 

12.5 

2.40 

63    1 

3.50 

260 

4.60 

K-c\ 

1.70 

14 

2.50 

76 

3.60 

284 

4.70 

m 

1.75 

16 

;    2.60 

90 

3.70 

308 

'     4.80 

j         613 

1.80 

18 

2.70 

105     ' 

3.80 

333 

4.90 

1         &ln 

1.85 

20 

2.80 

121    ! 

3.90 

359 

'     5.00 

1         677 

1.90 

22 

,    2.90 

138 

4.00 

385 

5.10 

1 

f 

1          70N 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  L{h : 
9  discharge  measurements  made  during  1904.  It  is  well  definetl  betwet^c  pL^ 
heights  1.35  feet  and  4.60  feet.    The  table  has  been  extended  above  4.60  feet 

Estimated  monthly  discfiarge  of  Donner  Creek  near  Trtickee,  Col.,  for  1904, 

[Drainage  area,  30  square  miles.] 


Discharge  in  aecond-feet. 


Rnn-off. 


Month. 


Maximum. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  vear 


76 

693 

613 

452 

709 

494 

186 

18 

90 

206 

22 

57 

709 


Minimum. 

Mean. 

11 

29.6 

22 

145 

216 

391 

2:}8 

312 

216 

482 

196 

326 

11 

59.4 

4.5 

11.4 

3.5 

30.6 

18 

50.6 

2.5 

12.0 

3.5 

9.2 

Total  in 
acre-feet 


Second-feet 
per  mnare 


mil 


e. 


2.5 


1,820 
8,341   ; 
24,040  . 
18,560  ' 
29,640 
19,400  , 

566 


in,-*-- 

I  :- 

.\: 
1-^  •- 

II  ^ 


3,652 

1.98 

t  ■> 

701 

.3»1 

i- 

1,821 

1.02 

1.  • 

3,111 

1.69 

t 

714 

.400 

^ 

155 


112,400 


0.987 
4.83 
13.03 
10.40 
16.07 
10.87 

.98 

.3» 

.02 

.69 

.40 

.307 

5. 16        T*' 


IIINDERMDER.  RW8ND8BN,  ~| 
AND  CUANDLEB.  J 


GREAT    BASIN    DRAINAGE. 
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WALKER  RIVER  (WE8T   FORK)    NEAR  COLEVILLE,  CAL. 

This  station  was  established  October  6, 1902,  by  E.  C.  Murph)'.  The 
gage  is  a  4  by  4  inch  vertical  timber  on  the  left  bank,  about  one-half 
mile  above  the  cable  and  300  feet  from  the  observer's  house.  It  is  read 
once  each  day  by  J.  S.  Trumble.  Discharge  measurements  are  made 
bv  means  of  a  cable  and  car  near  the  mouth  of  the  can  von  about  1  mile 
east  of  the  point  where  the  main  road  from  Topaz  to  Bridgeport  crosses 
Lost  Caii^'on  Creek.  The  cable  is  located  about  600  feet  from  the  road. 
The  initial  point  for  soundings  is  the  zero  on  the  tagged  wire.  The 
channel  is  straight  for  150  feet  above  and  below  the  station.  The  cur- 
rent is  swift.  The  right  bank  is  low  and  rocky  and  is  liable  to  over- 
flow; the  left  bank  is  high  and  rock}^  and  will  not  overflow.  The  bed 
of  the  stream  is  rocky  and  luieven.  There  is  but  one  channel  at  all 
stages.  The  bench  mark  is  a  spike  driven  into  the  tree  to  which  the 
gage  is  fastened.     Its  elevation  is  6.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrogmpher. 


IHscharge  tneasureinniUt  of  Walker  Hirer  (  We»t  Fork)  7iear  ColerilU,  CaL,  in  1904. 


Date. 


Hydrographer. 


L.  A.  Wolley 
R. A.Craig  . 


Manh  23 

Mav4 

July  5 J.T.Shaw 

mi 

July  13 ' do  .. 

July  20 \ do  .. 

July  27 ' do  .. 

•r 

August  3 ' do  - . 

August  10 ' do  . . 

August  17 do  . . 

August  24 do  .. 

S<>ptember  8 do  . . 

<)cto>)erl7 ' do  .. 


Width. 


Ftet. 


42  ^ 
54 
52  I 

53; 
52  I 
51  I 
51  , 


Area  of 
Hection. 


Sq./eet. 
107 
102 
172 
153 
177 
160 
138 
133 
137 
112 
105 
120 


Mean 
velocity, 


Ft.  ])er  sec. 
1.52 
3.38 
5.94 
4,61 
4.78 
4.42 
3.81 
3.45 
3.  50 
2.38 
1.38 
1.98 


Gaffe     I      I)1h- 
heignt.      charge. 


Feet.      I 
1.80  I 
2.32  I 
3.82 
3.29 
3.  38 
3. 18 
2.79 
2.62 
2.62 
2.21 
1.66 
2.05 


Sec.  /cet. 
163 
345 
1,022 
705 
847 
707 
526 
459 
480 
267 
145 
237 
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^^ 


l>o-  ir 


Mean  daily  gage  height^  in  feet y  of  Walker  River  (  West  Fork)  near  CderiUe^  CnJ.^  for  Jt*j^ 

May.    June.  \  July.  I  Aug.  I  Sept.      CK't.      Nov.     Im 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

IS 

19 

2) 

21 

22 

23 

24 

25 

26 

27 

2S 

29 

3J 

31 


Jan.      Feb. 


Mar.     Apr. 


1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.03 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.00 
1.00 
1.00 
1.0) 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.20 
1.20 
1.20 
1.30 
1.70 
1.30 
1.30 
1.30 
1.30 
1.50 
2.00 
2.70 
2.70 
2.40 
2.00 
1.80 
1.80 
1.80 


1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
2.00 
2.00 
1.80 
1.90 
1.80 
1.90 
1.70 
1.80 
1.80 
1.70 
1.80 
2.00 
2.10 
^10 
1.90 
1.80 
1.70 
1.80 
1.80 
1.90 
2.00 
2.30 
2.10 
2.00 


2.00 

2.00 

2.00 

1.90 

1.80  ^ 

1.90  ■ 

2.00 

2.60 

2.60 

2.70 

2.80 

3.10 

3.10 

3.00 

3.00 

2.70 

2.60 

2.70 

2.70 

2.60 

2.ft0 

2..'yo 

2.  .50 
2.60 
2.70 
2.60 
2.20 
2.20 
2.10 
2.00 


2.03 
2.10 
2.20 
2.20 
2.30 
2.60 
3.00 
3.30 
3.40 
3.50 
3.50 
3.50 
3.90 
3.60 
3.70 
3.70 
3.60 
8.60 
3.93 
3.70 
3.60 
3.70 
4.00 
4.40 
4.90 
3.80 
3.70 
8.80 
3.90 
4.00 
4.00 


3.70 
3.40 
3.70 
4.00 
4.00 
4.30 
4.20 
4.00 
3.90 
3.80 
3.90 
4. 10 
4.10 
4.00 
4.20 
4.10 
4.00 
4.00 
4.10 
4.10 
4.10 
4.00 
3.90 
3.80 
3.70 
3.70 
3.70 
3.80 
3.80 
3.70 


3.70 

3.70 

3.50 

3.50 

3.50 

3.50 

3.60 

3.50 

3.60 

3.70 

3.70 

3.70 

3.40 

3.10 

3.10  I 

3.10  ' 

3.10 

3.10  i 

3.10 

3.10  , 

3.30  I 

3.50 

3.40  j 

3.40 

3.30  I 

3.20 

3.20 

3.00  ' 

2.90 

2.70  ' 

2.60  I 


2.70 
2,50 
2.50 
2.50 
2.60 
2.70 
2.60 
2.50 
2.50 
2.50 
2.50 
2.40 
2.50 
2.60 
2.60 
2.60 
2.40 
2.20 
2.20 
2.20 
2.10 
2.00 
2.00 
2.10 
2.20 
2.10 
2.10 
2.10 
2.10 
2.00 
1.90 


1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
l.GO 
1..50 
1.70 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.60 
1.70 
1.80 
2.00 
1.90 
1.90 
1.90 
2.00 
2.40 


2.  HO 

2.W) 

2-J>0 

2,80 

2.8-J  , 

2.70 

2.80  , 

2.70 

1.60  ' 

2.00 

2.  GO 

2.30 

2.50 

2.30 

2.20 

2.10 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.90 

1.«I0 

1.90 

1.90 

1.80 

1.80 

1.80 

1.80 

1.80 


1.80 

1.7H 

1.70 

1.70 

1.711 

1.70 

l.GO 

1.6i» 

l.ft* 

l.fiO 

l.0» 

1.9.) 

l-f»0 

1..50 
l.h} 
1.54 
IJi) 
l-5i> 

1.  .Ti.l 

1.50 

I-.tO 

l.H) 
l./O 
1.5«» 
l.h) 
1.50 

1-W» 
I.tO 


J.*' 

13' 

I.  «• 

.i 

>>» 

:  -s 

I  ^ 

]  • ' 

:  I''' 


1- 

)  .i 

1  J' 

I 

1  A 

1 
I : 


f 


Rating  table,  for  Walker  River  (WeM  Fork)  near  ColenUey  Col.,  from  Jajiu^trjt  1  ^'j 

December  .'//,  J 904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Ftft. 

Secoml-fcet. 

Feet. 

1.00 

60 

2.00 

1.10 

67 

2.10 

1.20 

75 

2.20 

1.30 

85 

2.30 

1.40 

98 

2.40 

1.50 

113 

!     2.50 

1.60 

130 

2.60 

1.70 

149 

2.70 

1.80 

170 

2.80 

1.90 

194 

2.90 

Discharge. 

Second-fert. 
220 
248 
278 
311 
347 
385 
425 
467 
611 
557 


Gage 
height. 

Feet. 

3.00 

3.10 

3.20 

3.30 

3.40 

3. 50 

3.60 

3.70 

3.80 

3. 90 


Discharge. 

Seeond-/eti. 

605 

655 

708 

764 

823 

885 

950 

1,015 

1,085 

1,160 


(iaff<* 
height. 


Fret, 

4.00 

4.10 

4.20 

4.30 

4.40 

4.50 

4.60 

4.70 

4.80 

4.90 


I>i9irharct 
U  L»4t> 

1,311) 
1,4<1^ 

1,414.1 

l,5S=i 
1,681' 
1,7>0 
l.j<s?. 

i,ftyi^ 

2.  li>» 


The  above  table  is  applicable  only  for  open-channel  comlitionB.     It  is  liasiHl  n|« 
13  discharge  measurements  made  during  1903  and  1904.     It  is  well  define<i  liet« en- 
gage heights  1.00  foot  and  3.70  feet.   The  table  haa  been  extended  beyond  these  linr  • 
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825 


Kstimated  nuntihly  discharge  of  Walker  Hirer  ( Went  Fork)  near  Colenile,  Oi/.,  for  1904> 

[DraintiRi*  Hrea,  306  nquafe  mileN.] 


Month. 


January  . . 
February . , 

March 

April.  

May 

June , 

July , 

Au^Uiit 

8epteml)er, 
October  .. 
Noyeml)er , 
December 


The  year 


I 


DiM'haixt*  In  second-feet. 


Run-off. 


Maximum. 

Minimum. 
60 

Mean. 
62.7 

ToUil  in 
acre- fee  I. 

3,  855 

Second-ft^et 

per  sauare 

mile. 

Depth  in 
inches. 

67 

0.2a5 

0.  236 

467 

60 

131 

7,  5:^5 

.428 

.461 

311 

149 

187 

11,500 

.611 

.704 

655 

170 

384 

22, 850 

1.25 

1.40 

2,100 

220 

919 

56,510 

3.00 

3.46 

1,495 

823 

1,188 

70,  690 

3.88 

4.;« 

1,015 

425 

785 

48,  270 

2.57 

2.96 

467 

194 

332 

20,410 

1.08 

1.24 

347 

113 

172 

10,  240 

.56! 

.627 

511 

130 

299 

18,  380 

.977 

1.13 

170 

113 

125 

7, 438 

.408 

.455 

130 

67 

85.7 

5,  269 

.280 

.323 

2,100 

60 

389 

282, 900 

1.27 

17.33 

WALKER    RIVER   (eAST   FORK)    NEAR  YERINGTON,  NEV. 

This  station  was  established  October  6,  1902,  by  E.  C.  Miirph}'.  It 
is  located  at  Ross  ranch,  about  10  miles  southeast  of  Yerington,  Ne>'. 
The  station  is  just  above  the  point  where  the  road  crosses  the  river. 
The  gage  is  a  vertical  4  by  4  inch  timber  fastened  to  the  right  bank 
just  below  the  cable.  It  is  read  once  each  day  by  I.  A.  Strosnider,  the 
ranch  owner.  Discharge  measurements  are  made  by  means  of  a  cable 
and  car.  The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 
The  channel  is  straight  for  20<)  feet  above  and  for  100  feet  below  the 
station.  At  low  water  the  sand  bar  in  the  middle  of  the  stream  divides 
tlie  cbannel  into  two  parts.  Both  banks  are  low  and  arc  lia})le  to  over- 
flow. The  bed  of  the  stream  is  composed  of  sand  and  cla}'  and  is  liable 
to  shift.  The  current  ha.s  a  moderate  velocity.  The  bench  mark  con- 
sists of  three  nails  and  a  spike  in  a  stump  6  inches  in  diameter  and  15 
feet  east  of  the  gage.     Its  elevation  is  5.85  feet  above  the  zero  of  the 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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fNo.  irv 


Discharge  meamiremenis  of  Walker  River  (EaM  Fhrk)  near  Yeringtcn,  AVr.,  in  1904. 


Date. 


May  6 

May  10 

July7 

July  12 

July  21 

July  26 

August  4 

August  9 

August  18  . . . 
August  23  . . . 
Septeml>er  12 
October  23... 


Hydrographer. 


Width. 


R.  A.  Craig 

do  .... 

J.T.Shaw. 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do 

do 

do 


Feet. 
42 


39 
75 
75 
76 
76 
76 
76 


Area  of 
Beotion. 


Sq./ert. 

32 

34 

163 

15:^ 

134 

148 

140 

130 

144 

108 

53 

97 


Mean  (i»^  l>'»- 

veloi'ity.  ,    heiirht.       c-hansr 


Ft.  per  are. 
2.00 
2.12 
2.94 
2.85 
2.90 
3.09 
2.94 
2.72 
2.94 
2.77 
2.22 
2.64 


1.52 
1.65 
3.  3! 
3.02 
2.98 
3.25 
3.08 
2.90 
3.08 
2.dO 
1.95 
2.52 


.Vr.  A' 


»K» 


I. 


4> 

:«< 

4.'^ 

Ait 


;i\; 


3.V 


Mean  dally  gage  height^  infeei^  of  Walker  River  (East  Fork)  jiear  Yeringtotiy  Ner.,f<T  i"* 


Day 


Jan.      Feb. 


1. 
2. 
3. 
4. 
5. 
0. 
7. 
8. 
9. 

« 

10. 
11. 
12. 
13. 
14. 
15. 
IG. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.75 
1.70 
1.60 
1.60 
1.60 
1.60 
1.65 
1.65 
1.70 
1.70 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.50 
1.50 
1.60 
1.70 
1.70 
1.70 
1,70  ! 
1.70  I 
1.60  I 


1.60  I 

1.60 

1.65 

1.75 

1.90 

2.05 

2. 45 

2.80 

2.  r»5 

2.  '25 
2.00 
2.00 
2.05 
2.  '25 
2.50 
3.05 
3.00 
2. 75 
2. 55 
2.50 


2.50 
2.50 
2.50 
2.50 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

2.:«) 

2.30 
2.30 
2. 15 
2.40 
2.40 
2.40 
2. 50 
2.50 
2.40 
2.40 
2.40 
2.30 
2.30  ' 
2.30  t 
2.50  I 
2.60  I 


2. 40 
2.40 


Apr. 

2.20 
2.15 
2.10 
2.00 
1.90 
1.90 
1.90 
2.00 
2.05 
2.10 
2.10 
2.20 
2.30 
2.30 
2.25 
2.20 
2.20 
2. 15 
2.10 
2. 05 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 


May.    June.  !  July 


1.60 

1.50. 

1.50 

1.50 

1..50 

1.50 

1.60 

1.60 

1.70 

1.70 

1.70 

1.80 

1.90  ' 

2.00 

2.05., 

2.35 

2. 40 

2.50 

2.60 

2.60 

2.70  I 

2.70 

2.80 

2.85 : 

2.90 
3.30 
3.20 
3.10 
3.(X) 
2.1)5 
2.90 


3.00 
8.00 
3.05 
3.a5 
3.20 
3.30 
3.40  I 


3.50 
3.55 
3.60 
3.60 
3.60 
3.60 
.^60 
3.70 
3.70 
3.70 
3.70 
8.80 
3.80 
3.80 
3.90 
3.90 
3.80 
3.80 
3.70 
3.70 
3.60 
3.65 
3.60 


3.60 

3.60 

3.50 

3.50 

3.40 

3.40 

3.40 

3.:M) 

3.30 

3.20 

3.20 

3.10 

3.00 

2.90 

2.90 

2.80 

2.90 

2.90 

2.90  j 

2.90 

2.90 

3.90 

3.50 

3.20 

3.10  , 

3.10  ' 

3.20 

3.20 

3.20 

3.10 

3.10 


Aug. 

3.10 
8.10 
8.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.85 
2.90 
2.90 
3.75 
3.20 
3.10 
3.00 
2.90 
2.75 
2.65 
2.ti0 
8  15 
2.90 
2.40 
2.30 
2.30 
2.30 
2.30 


Kepi. 

2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.30 
2.95 
3.00 
3.00 
2.90 
2.90 


Oft.       Nov.     Ih-. 


«2.H& 
2.«0 
2.  MO 
2.«> 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.  TO 
2.70 
2-60 
2.60 
2.<» 
2.60 
2.00 
2.60 
2.<90 
2.65 
2.70 
2.70 
2.70 
2.70 
2.«0 
2.  HO 
2  M» 
2.80 
2.>40 
2.  HO 


2-70 

2-70 

2.70 

2.70 

2-70 

2.70 

2.60 

2.60 

2-60 

2.0) 

2  50 

2,50 

2-. TO 

2..'^» 

2.4U 

2.40 

2.40 

2.4*' 

2L3i:« 

2.30 

2- JO 

2.20 

2.3U 

2.20 

2.  21) 

2  a) 

2.ai> 

2.2l» 
2L20 
2.30 


alnttTpolaled. 


HIXDRRLIDBB.  SWBNDSBN, 
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Rating  table  for  Walker  River  (Eattt  Fork)  iiear  Yerington,  iVer.,  from  January  1  to 

December  SI,  1904. 


Gage 
height. 


Feel, 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


Dischaiige.  ' 

Gage 
height. 

Second-feet. 

Feet. 

60     1 

2.20 

73     , 

2.30 

87 

2.40 

102    ' 

2.50 

118 

2.60 

135 

2.70 

153    , 

2.80 

Dibcharge. 


Second-feet,  i 
172  ' 
193 
216 
241 
268 
297 
327 


Gage 
height. 

1 

Dlflcharge.  ; 
Sectmd'feet.  ' 

Gage 
height. 

Dischaiige. 

Fed. 

1      ^^• 

Second-feet. 

2.90 

358 

3.50 

560 

3.00 

390 

3.60 

594 

3.10 

424    i 

3.70 

628 

3.20 

'458    : 

3.80 

662 

3.30 

492 

3.90 

696 

3.40 

526 

4.00 

730 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
20  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  l)etween 
gage  heights  1.50  feet  and  3.30  feet.  The  table  has  been  extende<l  above  gage  height 
3.30  feet.  Above  gage  height  3.00  feet  the  rating  curve  is  a  tangent,  the  difference 
being  34  per  tenth. 

Estimated  monthly  discharge  of  Walker  Rii^er  {East  Fork)  near  Yeringtonj  Ner.^for  1904- 

[Drainage  area,  1,103  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

Julv 

August 

September 

Octolwr 

November 

December 

The  year 


Discharge  in  Heconcl-feet. 


Run-oiT. 


Maximum. 


95 
407 
268 
193 
492 
696 
696 
645 
390 
343 
297 
172 

696 


Minimum,  i     Mean. 


Total  in 
acre- feet. 


Sei'ond-feet 

per  mjuare 

mile. 


I  Depth  in 
I    inches. 

I 


60  I 

60  i 
193  I 

87! 

60  I 
31K) 
327 
193 
135 
268 
172 

i:^ 


68.8 
164 
214 
140 
213 
582 
458 
349 
187 
301 
226 
147 


I 


60  I  254 


4,230 

9,433 
13, 160 

8, 331 
13, 100 
34,630 
28,160 
21,460 
11,130 
18, 510 
13,450 

9,039 

184,600 


0.062 
.149 
.194 
.127 
.193 
.528 
.415 
.316 
.170 
.273 
.205 
.133 

.230 


I 


0.072 
.161 
.224 
.142 

.589 
.478 
.364 
.190 
.315 
.229 
.153 

3.14 
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[  so.  1 


WALKER   RIVER   NEAR  M'ABUSKA,  NEV. 

This  station  was  established  Julv  22,  1902,  bv  L.  H.  Tavlor.  h 
was  equipped  Deeeinber  12,  1902,  by  E.  C  Murphy.  It  is  lo<nit(  I 
about  800  feet  al)ove  the  Carson  and  Colorado  Railroad  hridg^e  near 
the  section  house  at  Clever  station.  It  is  al)out  2^  miles  east  c.f 
Wabuska.  The  original  gage  was  washed  out  Decemlier  30.  li^'»:'. 
A  new  gage,  consisting  of  a  1  by  4  inch  board  fastened  to  a  vertiiiil  4 
bv  4  inch  timber,  was  installed  Januarv  17,  1904.     It  is  on  the  left 

^  .  7  m.'  / 

l)ank  15  feet  below  the  point  at  which  the  old  gage  wa.s  located  ani 
150  feet  south  of  the  section  house.  The  datum  is  the  same  as  that  of 
the  original  gage.  The  gage  is  read  twice  each  day  by  Charles  Nelon. 
Discharge  measurements  are  made  by  means  of  a  cable  and  car  Sh  fe*-' 
below  the  gage.  The  initial  point  for  soundings  is  the  zero  on  tln^ 
tagged  wire.  The  channel  is  straight  for  150  feet  above  the  statiuL 
and  slightly  curved  for  the  same  distance  below.  Both  bank.<  are 
high  and  not  liable  to  overflow.  The  bed  of  the  stream  Ls  .sandy  ani 
shifting.  There  is  but  one  channel  at  all  stages.  The  current  ha- a 
moderate  velocity  and  the  discharge  is  small  from  August  to  Octol»er. 
The  bench  mark  consists  of  four  nails  driven  into  the  northwest  corri'/r 
of  the  pump  platform  35  feet  east  of  the  gage.  Its  elevation  is  0.!<4 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  undt: 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Dlachnrtje  rneiiMirntients  of  Walhr  River  near  Wabuska^  Nev.,  in  1904- 


Date. 


I 
Hydrog^raphcr.    '    Width. 


L.  A.Woolev. 
R.  A.Craig  .. 

....do 

....do 


Man^h  25 

April  29 

May  6 

May  9 

Julv  8 J.T.Shaw 

July  11 do  .. 

July  22 do  ... 

Julv  25 do  ... 


August  5 1 do 


August  8 do 

August  19 do 

AugUHt22 ' do 

Septeml)er  13  . . ! do 


71 
4(t 
58 
(V) 
74 
74 
68 
75 
74 
65 


October  24. 


do 


Ari'H  of 
section. 


Stiuarf  feet. 

110 

60 

45 

86 

80:i 

299 

170 

2(50 

165 

150 

144 

117 

28 

164 


Mean 
velocity 


height. 


Ft.  per  8fc. 
2.16 
2.17 
1.69 
2.41 
8.22 
3.19 
2.96 
8.  38 
2.93 
2.74 
2. 59 
2.28 
1.61 
2.  67 


Fit-t. 
2.15 
1.76 

1.  5S 

2.  10 
3.72 
3.58 
2.iiO 
3.40 
2.45 

2.:io 

2.30 
1.94 

i.as 

2.41 


iJbif'h  »rt  • 


Sre*iH' 


'v- 


IIIXDKRLIDBR,  RWENDSB 
AND   CHANDLEB. 
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Mean  daibj  gage  height,  in  feet,  of  Walker  River  near  Wahuska,  Nei\,  f<tr  1904. 


Day. 


I 
Jan.  !   Feb.     Mar. 


1 

r 

2 

3 

2.00 

4 

2.05 

6 

2.50 

6 

2.95 

7 

3.25 

8 

a.ftS 

9 

2.85 

10 

2.70 

11 

2.60 

12 

2.50 

13 

2.40 

2.50 

15 

2.50 

2.40 

17 

3.20 

2.80 

19 

2.70 

2. 65 

21 

2.60 

2.50 

23 

2.45 

2.40 

2o 

2. 40 

26 

2. 45 

27 

2.40 

2. 45 

29 

2.40 

2.25 

31 

2.25 

2.90 
2.15 
2.00 
2.00 
1.90 
1.85 
1.80 
1.75 
1.80  i 
1.75 
1.80  I 
1.85  ' 
1.80  I 
1.75 
1.72  I 
1.90  I 
2.05  • 
2.50  ' 
2.38  I 
2.30 
2.25  I 
2.25  ' 
2.20  I 
2.25  , 
2.80  I 
3.30  ! 
3.15 
2.80 
2.70  , 


■I 


2.60 

2.35 

2.35 

2.40 

2.30 

2.30 

2.25 

2. 15 

2.20 

2.20 

2.20 

2.20 

2,10 

2. 12 

2.20 

2.28 

2.30 

2.30 

2.30 

2.30 

2.40 

2.40 

2.35 

2.30 

2.20 

2.20 

2. '20 

2.35 

2.42  I 

2.  .55 

2.45 


Apr. 

May. 

1 

1 

,  June. 

July. 

Aug. 

Sept. 

Oct. 

2.25 

1.70 

4.10 

4.00 

2.43 

1.72 

2.00 

2.2U 

;    1.65 

3.95 

4.00 

2.48 

1.68 

2.10 

2.18 

1.65 

3.90 

3.92 

2.52 

1.60 

2.:«) 

2.12 

1.60 

3.95 

3.85 

2.66 

1.62 

2.30 

2.10 

1     1.60 

4.20 

3.72 

2.42 

1.50 

2.50 

2.02 

1.60 

4.20 

3.62 

2.40 

1.45 

2.50 

2.05 

1    1.62 

4.35 

3.70 

2  40 

1.40 

2.50 

2.10 

1.76 

4.45 

3.?2 

2.35 

1.40 

2.45 

2.10 

2.02 

'    4.60 

3.75 

2.30 

1.35 

2.40 

2.10 

2.25 

4.46 

3.70 

2.22 

1.30 

2.35 

2.18 

2.40 

4.30 

3.62 

2.18 

1.30 

2.45 

2.25 

2.65 

4.35 

3.45 

2.12 

1.20 

2.65 

2.38 

2.75 

4.35 

3.40 

2.02 

1.06 

2.90 

2.35 

2.92 

4.32 

3.20 

2.00 

1.00 

2.95 

2.35 

3.10 

4.32 

3.06 

2.00 

1.00 

2.90 

2.50 

3.20 

4.35 

2.90 

2.02 

1.00 

2.80 

2.62 

3.28 

4.42 

2.75 

2.88 

1.00 

2.70 

2.50 

3.35 

4.40 

2.68 

2.42 

1.00 

2.(iO 

2.38 

3.48 

4.40 

2.60 

2.28 

1.00 

2..50  1 

2.30 

3.55 

4.45 

2.60 

2.18 

1.00 

2.50 

2.22 

3.38 

4.40 

2.58 

2.00 

1.00 

2.60 

2.20 

8. -22 

4.32 

2.55 

1.98  1 

1.00 

2.45 

2. 15 

3.40 

4.30 

2.55 

1.95  1 

1.00 

2.45 

2.06 

3.75 

4.28 

.S.20 

1.85 

1.00  , 

2.42 

2.00 

4.20 

4.22 

3.40 

1.78  I 

1. 10  , 

2.40 

1.95 

4.55 

4.12 

3.32 

1.78 

1.55  ' 

2.40 

1     1-90, 

4.88 

4.05 

3.28 

1.95  ' 

j 

2.00  ' 

2.40 

1.85 

4.60 

3.98 

3.18 

2.0e 

1 

2.05  ' 

2.40 

1.80  1 

4.25 

3.92 

3.02 

2.08 

2.00 

2.40 

1.75  , 

4.00 

3.98 

2.98 

1.95 

1.96 

2.45 

i 

4.a5 

2.80 

1.82 

1 

2.50 

Nov. 

2.48 
2.45 
2.40 
2.40 
2.38  I 
2.30  I 
2.30  ' 
2,30  ' 

2.25  ' 
2. -25  ' 

2.26  ' 
2.20 
2.17 
2.12  ' 
2.10 
2.02  I 
2.00  I 
2.00 

1.96  I 
1.95  I 

1.97  1 
2.00  I 
2.00 

2.00 ; 

2.00  I 
2.00 
2.00 
2.00  \ 
2.00  \ 
2.00  , 


Dec. 

2.00 
2.00 
2.00 
2.00 
1.96 
1.96 
1.90 
1.90 
1.90 
1.90 
1.86 
1.85 
1.85 
1.80 
1.80 
1.82 
1.86 
1.85 
1.85 
1.86 
1.80 
1.80 
1.80 
1.80 
1.80 
1.75 
1.80 
1.82 
1.86 
1.80 
2.02 


Rating  table  for  Walker  River  near  Wal/uska,  Xer.,from  January  1  to  May  ^9, 1904. 


(Jage 
height. 

Discharge. 
Secomi-fret. 

Gage 
height. 

Ffrt. 

DLscharge. 

_____    1 
Stroiid-fect. 

Gage 
height. 

I-Yd. 

1 
Discharge.  ' 

1 

Gage 
height. 

Discharge. 
Second-feet. 

Fert. 

.SirfmdfrH. 

1.50 

64 

2.40 

315 

3. 30 

732    : 

4.  20 

1,182 

1.60 

83 

2.50 

354 

jS.40 

782     ' 

4.30 

1,232 

1.70 

105 

2.60 

395 

3.  50 

8:^2   1 

4.40 

1,282 

1.80 

129 

2.70 

438 

3.60 

882    I 

4.50 

1,3,32 

1.90 

155 

2.80 

483 

3.70 

932     1 

4.60 

1,382 

2.00 

183 

2.90 

532 

3.80 

982    ' 

4.70 

1,432 

2. 10 

213 

3.00 

582 

3.90 

1,032     [ 

4.80 

1,482 

2.20 

245 

3.10 

632 

4.00 

1,082 

4.90 

1,532 

2.30 

279 

3.20 

682 

4.10 

1, 132 

i 

The  al>ove  table  is  appli(!able  only  for  open-channel  conditions.  It  is  based  ii|)on 
4  discharge  meaKureinents  made  during  the  spring  of  1904.  It  is  well  defined  between 
^ra^re  heights  1.60  feet  and  2.15  feet.  The  table  has  been  extended  beyond  these 
limits,  but  is  [)oorly  defined.  Aljove  gage  height  2.85  feet  the  rating  curve  is  a  tan- 
gent, the  difference  being  50  per  tenth. 
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[xo.  133. 


Rating  (abU  Jot  Walker  River  near  Wabuskay  Nev,ffrom  May  SO  to  December  SJ,  1904. 


1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Hecoud/eet. 

I    height. 

1 
Discharge. 

Gage 
height. 

Dischaige. 

Feet. 

Second-/eel. 

Feet. 

Feet, 

Second/eet. 

Feet 

Second-feet. 

1.00 

40 

2.00 

1 

285 

3.00 

678 

3.90 

1,061 

1.10 

55 

2.10 

321 

3.10 

720 

4.00 

1,127 

1.20 

73 

2.20 

359 

3.20 

763 

4.10 

1,173 

1.30 

93 

2.30 

397 

3.30 

807 

4.20 

1.219 

1.40 

115 

2.40 

435 

3.40 

851 

4.30 

1,265 

1.50 

139 

2.50 

475 

3.50 

897 

4.40 

1,311 

1.60 

164 

2.60 

515 

3.60 

943 

4.50 

1,357 

1.70 

191 

2.70 

555 

3.70 

989 

4.60 

1,403 

1.80 

220 

2.80 

595 

3.80 

1,035 

4,70 

1,449    1 

1.90 

251 

2.90 

636 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  u|k»i 
6  dipchaiige  measurements  made  during  latter  half  of  1904.  It  is  fairly  well  defined 
between  gage  heights  2.30  feet  and  3.70  feet.  The  table  has  been  extended  beyond 
these  limits,  but  is  poorly  defined.  Above  gage  height  3.40  feet  the  rating  curve  is  a 
tangent,  the  difference  being  46  per  tenth. 

Estimated  monthly  dhtcharge  of  Walker  River  near  Wabuaka,  A>r.,  for  1904- 

[Drainage  area,  2,4'20  square  miles.  ] 


Month. 


January  

February 

March 

April , 

May 

June  / , 

July 

August , 

Septeml>er 

October 

NovemlK^r 

Decern  lK»r 

The  year 


Discliarge  iu  second- feet. 


Maximum. 


707 

732 

395 

403 

1,522 

1,403 

1,127 

495 

303 

657 

467 

292 

1, 522 


Minimum. 

108 
110 
213 
117 

83 

1,^1 

495 

214 

40 
285 
268 
205 

40 


Mean. 


369 
255 
280 
237 
629 
1,240 
797 
346 
114 
471 
338 
242 

443 


Total  in 
acre- (eel. 


22,690 
14. 670 
17,220 
14,100 
38,680 
73,790 
49,010 
21,280 
6,783 
28,960 
20,110 
14,880 

322,200 


Run-off. 


per  square  ,  ^P^  »*> 
mile.        I    '"*^^»**' 


0.152 
.105 
.116 
.098 
.  200 
.512 
.329 
.143 
.047 
.195 
.140 
.100 

.183 


0. 175 
.113 
.l.M 
.10;* 
.300 
..571 
.379 
.165 


225 


.1.56 
.115 

2.49 


IIINDRRLI 
AND 


cirANDLKB.''''*^''' ]       GREAT    BASIN    DRAINAGE. 
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CARSON   RIVER  (WE8T   FORK)  NEAR   WOODFORD8,  CAL. 

This  station  was  established  October  18,  IIHH),  by  L.  H.  Taylor.  It 
is  located  al)out  three -fourths  mile  aliove  the  post-office  at  Wood  fords 
and  2(X>  feet  from  the  main  road  between  Woodfoi-ds  and  Blue  Lakes, 
Cal.  The  gage  is  a  vertical  board  nailed  to  a  cotton  wood  tree  on  the 
left  l)ank.  It  is  read  once  e^ch  day  by  Miss  Bernice  Merrill.  Dis- 
charge measurements  are  made  by  means  of  a  cable  and  car  just  below 
the  gage.  The  initial  point  for  soundings  is  the  zero  of  the  tagged 
wire.  The  channel  is  stmight  for  100  feet  above  and  below  the  cable, 
and  there  is  but  one  channel  at  all  stages.  Both  banks  are  high  and 
rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky 
and  uneven  and  is  not  liable  to  change.  At  high  water  the  current 
velocity  is  too  high  for  accurate  measurement. 

The  observations  at  this  sbition  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrogi*apher. 

Discharge  meamtrementa  of  Carson  Jiirer  (  WetU  Fork)  wmr  Woodfordu^  Oil.^  in  1904- 


Date. 


Uydrographer. 


Mav3 

July  3 

July  15 

July  IS 

July  29 

August  I 

August  12 1 ilo 

August  15 do 

September  (i <lo 

SeptemlxT  23  . .' «lo 

Ottober  13 <U) 


R.  A.  (Vrtijf.. 
J.  T.  Shaw... 

....do 

....do 

....do 

....do 


Width. 


Area  of 
set' (ton. 


I 


22 

29 
28 
28 
22 
22 


Squarefeet. 
66 


Mean 
velocity. 


Ft.  pff  M'C. 

3.08 


;w 


92 

2.71 

76 

2.2^) 

72 

2.18 

49 

2.18 

46 

2.15 

40 

2.08 

37 

1.89 

34 

1.88 

35 

1.40 

56 

1.90 

(jage 
heiKlii- 


Fiet. 
3.75 
3. 95 
3.61 
3.55 
3.  20 
3.  12 
2.83 
2.68 
2.55 
2. 52 
3.  15 


Discharge. 

Second- ft  it. 

203 

249 

174 

157 

107 

99 

83 

70 

64 

49 

106 
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(no  1-; 


Afi'nii  (laihjf/atfehHglU,  in/eft^  of  QtrHon  River  (  Wesl  Fork)  near  WotKlJords^  ChL,fori:<ii 


l>«y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

luiie. 

July. 

Aug. 

Sept. 

CH't. 

Xov. 

U-. 

1 

2.43 

" 

3.82 

3.60 

3.71 

4.84 

3.82 

8.09 

2..V» 

2.S>* 

2.6s 

Z  V 

•> 

2.43 
2. 43 
2.8X 
2.38 
2.38 
2.48 

2.48 

3.66 
3.60 
3.(M) 
3. 66 
8.71 
3.71 

8.50 
3.55 
3.50 
3.45 
3.55 
3.66 

3.66 
4. 12 
4.43 
4.90 
5.52 
5.78 

4.95 
4.95 
6.20 
5.20 
5.09 
5.04 

3.80 
3.77 
3.77 
3.82 
3.77 
3.72 

3.14 
3.09 
3.09 
2.99 
3.04 
2.88 

2..5ff 
2.55 
2.60 
2.5ft 
2.50 
2.55 

2.T3 
2.73 
2.GS 

2.7** 
2.«S 
2.XH 

2.r> 

2  e>i 

2.G* 

•Lm 

2..VS 
2..Vi 

'     4k 

3 

■  .'» 

4 

•'  ■« 

5     

..  • . 

6     

■'    r 

7 

w  -^ 

8 

2.48 
2.58 

2.53 
2.53 

3.71 
3.66 

3.87 
4.12 

5.78 
5.98 

4.88 
4.78 

3.67 
8.67 

2.88 
2.88 

2.44 
2.39 

2.KJ 

2.SK 

2.^ 
2.,V* 

• 

9 

JL> 

10 

2.58 

2.48 

3.60 

4.3S 

6.14 

4.68 

3.67 

2.78 

2.39 

3.04 

2.  a 

1> 

11 

2. 58 

2.48 

3.50 

4.6.S 

6.40 

4.68 

3.62 

2.78 

2.39 

3.09 

2.63 

■.  ^ 

12 

2.58 

2.53 

3.45 

4.95 

6.45 

4.73 

3-57 

2.83 

2.44 

2.99 

2.6?« 

^  i« 

13 

2. 5?i. 
2,58 

2.58 
2.63 

3.40 
3.45 

5.68 
5.37 

6.19 
6.19 

4.78 
4.88 

3.62 
3.&5 

2.78 
2.73 

2.U 

2.78  ' 

2.8S  ! 
2.«S 

•2.es 

•2.t.«t 

"  <♦ 

14 

t    ' 

16 

2.63 

2.  as 

3.45 

5.10 

6.14 

4.83 

3.67 

2.68 

2.99 

2.S8 

2.tfs 

» 

16 

2.58 

2. 78 

3.35 

4.95 

5.98 

4.73 

3.62 

2.68 

3.09 

2.88 

2-63 

.  > 

17 

2.53 
2.53 

2.8:? 
2.83 

3.30 
3.30 

4.95 
4.90 

5.98 
5.52 

4.68 
4.68 

3.67 
3.57 

2.63 

2.68 

2.88 
3.76  ' 

2.78  ' 

2.88  ' 

2.5^ 
2.6S 

■I  • 

18 

1  > 

19 

2.5:^ 

2.88 

3.87 

4.84 

5.57 

4.68 

3.52 

2.63 

2.68 

2.KS 

i.«a 

:;  u 

20 

2.53 

2.99 

3.76 

4.79 

5.73 

4.58 

3.47 

2.58 

2.63 

2.«»  ' 

Z^ 

.    ^ 

21 

2.53 

3.H 

3.71 

4.79 

5. 73 

4.47 

3.67 

2.48 

2.G& 

2.  88 

±^ 

J  > 

'22 

2.53 

3.66 

3.60 

4.22 

5.47 

4.37 

3.57 

2.48 

2.  .58 

2.83  ■ 

'l-ft^ 

''    « 

23 

2.53 

3.92 

3.60 

4.22 

5.67 

4.22 

3.24 

2.  .53 

2.5:1 

2.78 

2.0* 

. 

24 

2.48 

4.43 

3.55 

4.27 

5.47 

4.17 

3.24 

2.63 

2.68 

2,78 

2.Kt 

'L  ».. 

25 

2.48 

4.48 

3.50 

4.88 

5.47 

4.07 

3.24 

2.58 

2.68  1 

2.73 

i  > 

.    • 

•2(i 

2. 43 

4.32 

3. 55 

4.07 

5.21 

4.02 

3.09 

2. 48 

2.68 

2.<»4 

2.> 

-« 

27 

2.43 
2. 43 

4.27 
4. 02 

3.66 
3.87 

2.88 
3.71 

4.81 
4.84 

4.02 
4.02 

3.19 
3.14 

2. '5 
2.70 

2.68 
2.63 

2.  fv*i 
2. 68 

2.t^ 
2.tW 

28 

•.- 

•29 

2.38 

3.97 

3.76 

3.82 

4.84 

3.97 

3.14 

2.70 

2.68 

2.63 

2.63 

^ 

JK) 

2.38 

**■*""" 

3.71 

3. 70 

4.79 

4.07 

3.09 

2. 65 

2.73  ' 

2.63 

2.63 

1 

31 

3.(>G 

4.84 

3.09 

2.60 

1 

2.63 

• 

» 

Rdling  table  for   (.'arxon  River  (  West  Fork)  near  Woodforiln^  Cat.,  from  Jau*tari> 

December  SI,  1904, 


1  '. 


CiHge 
height. 

Di.soharge. 

!      (Ja^e 
height. 

Pi.scharge. 

Gage 
height. 

Dischargo. 

GaBC 
height. 

I>i>cha-i.r 

tva. 

Scrund-ffd. 

FM. 

Sf'cond-j't  el . 

Ftrl. 

Stcuiifl-ff  et. 

Fiti. 

S*tttHii  J- 

2.20 

3^) 

3. 30 

128  ; 

4.40 

304 

5.50 

ti" 

2.  30 

42 

3. 40 

140 

4.50 

327 

5.60 

H*r 

2.40 

48 

3.  50 

154 

4. 60 

:^52 

5.70 

i'.\t 

2.50 

54 

3.60 

168 

4.70 

379 

5. 80 

77^ 

2.60 

01 

3.70 

182 

4.80 

408 

5.90 

8J:) 

2.70 

69 

3.80 

197 

4.90 

439 

6.00 

8tl!' 

2.80 

77 

3. 90 

213 

5.00 

472 

6.10 

9i»; 

2.90 

86 

4.00 

229 

5.10 

507 

6.20 

*»t^ 

3.00 

96 

4.10 

246 

5.20 

543 

6.  30 

1,011' 

3.  10 

106 

4.  20 

2(>4 

5.  30 

580 

6.40 

l.Oi*' 

3.  20 

116 

4.30 

283 

5.40 

618 

.  6.  50 

1,110 

The  al)(>ve  ta!)l(*  is  applicable  only  for  open-channel  conditions.  It  is  Itast^l  ii{-. 
tlischarjre  ineasiirenient.s  made  during  1902  to  1904,  inclusive.  It  is  |KX>rly  dcOL'*: 
The  tal>le  has  been  extended  above  gage  heij^ht  4.50  feet 


"''•'andTuandlkk.'^*^''-]       OREAT    BASIN    DRAINAGE. 
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Estinmted  monthly  discharge  of  Ccirson  Ric€r(  WeM  Fork)  near  Woodfordiiy  Cal.,for  1904. 

[DmiimiCi'  area,  70  .square  miles.] 


Discharge  In  second-feet. 


Month. 


Maximum.  ,  Minimum.       Mean. 


Total  in 
acre-feet. 


Run-ofT. 


I 


Juiiuarv  1-30  . 
Ft'bnmrv  7-29 

m 

March 

April 

May 

June 

July 

Aiijfust 

Si'i)teniV)er 

<  >i»to)K*r 

Xi)veinl)er 

I)tH*einl>er 


63 
322 
2()8 
725) 
1 ,  OHT) 
543 
2(X) 

no 

191 

105 

75 

121 


The  period 


47 

53 

128 

84 

176 

224 

105 

53 

44 

63 

59 

47 


53.  8 

134 

169 

3a5 

()51 

368 

158 
74.4 
67.1 
78.4 
t)4.6 
64.5 


I 


3,  201 
6,113 

10, 390 
•  18, 150 

40,  o;io 

21,900 
9,715 
4, 575 
3,993 

4,  821 
3,844 
3,96(i 

130,  7.00 


l^^'^'^n.^S;?    I>epth  in 


0.  769 
1.91 
2.41 
4.36 

9.:^ 

5.26 
2.26 
1.06 
.  959 
1.12 
.  923 
.921 


0.858 

1.6:^ 

2.78 
4.86 
10.72 
5.87 
2.  61 
1.22 
1.07 
1.29 
1.03 
1.06 


CARSON    RIVER  (east    FORK)    NEAR  GARDNERVILLE,  NEV. 

The  f^aging  .station  wa.s  estal)lishcd  b}^  L.  H.  Ta^'lor  on  October  17, 
iWi)^  at  the  place  where  measurements  were  made  in  the  years  1890, 
1S91,  and  1892.  The  old  gage  was  an  inclined  timber  securely  fast- 
t»ned  to  posts  set  in  the  right  bank  of  the  stream.  The  old  bench 
mark  was  on  a  biusalt  rock  in  the  edge  of  the  stream,  20  feet  from  the 
•ifage  and  at  an  elevation  of  H.80  feet  al)ove  gage  datum. 

On  August  2,  1901,  a  loose-rock  dam  was  mi-sed  a  short  distance 
below  the  gaging  station,  which  affected  the  velocity  at  the  latter  point. 
The  dam  was  partly  washed  out  l)v  a  freshet  on  December  4,  1901. 
A  new  gage  was  established  on  March  10, 1902,  a  short  distance  down- 
.stream  from  the  original  one,  which  had  been  destroyed.  It  consists 
of  a  vertical  timber  driven  into  the  stream  bed  at  the  right  bank  and 
spiked  to  a  cottonwood  tree.  On  October  3, 1902,  a  new  inclined  gage 
%vas  installed  by  E.  C.Murphy  at  a  point  on  the  left  bank  of  the  river 
f)00  feet  above  the  cable.  During  1904  gage  heights  were  read  on  the 
vertical  gage  at  the  cable. 

The  gage  is  read  twice  each  day  b}^  Miss  Susie  Rodenbah.  Dis- 
charge measurements  are  made  by  means  of  a  cable  and  car  located  at 
the  vertical  gage  about  400  feet  above  the  bridge.  The  initial  point 
for  soundings  is  the  zero  of  the  tiigged  wire  on  the  right  bank.     The 
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channel  is  straight  for  300  feet  above  and  below  the  station.  It  U 
broad  and  shallow.  There  is  but  one  channel  at  all  stages,  and  the 
current  is  moderate.  Both  banks  are  high  and  are  not  liable  to  over 
flow.  The  bed  of  the  stream  is  composed  of  gravel  and  is  perua. 
nent.  The  bench  mark  for  the  gage  at  the  cable  is  the  top  of  a  ^uh 
bowlder  20  feet  south  of  the  gage.  Its  elevation  is  8.10  feet  alx)\> 
the  zero  of  the  gage.  The  bench  mark  for  the  new  inclined  gui^  is 
the  top  of  a  bowlder  2  feet  east  of  the  gage.  Its  elevation  is  9.94  feet 
above  the  zero  of  the  gage. 

The  observ^ations  at  this  station  during  1904  hav^e  been  made  iindi  r 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Dhchitrge  measurements  of  Oirson  Rirer  {EaM  Fork)  near  (iardnerrilUj  AVr.,  \u  1^14 


Date. 


Hydrographer. 


Width. 


Area  of        Mean 
section.   |  veloeUy. 


(fiM?e         I'K 
height.     cJuT 


March  12 

Mav  3 

May  12 

July  4 

July  14 

July  19 do 

July  28 do 

August  2« do 

AujfUJst  1 1 « do 

August  16« do 

August  25 « do 

September  7  " do 

Septeni  ber  22^'. do 


L.  A.  WooUev 
R.  A.  Craig... 

....do 

J.  T.  Shaw  . . . 
....do  


October  15. 


tlo 


89 
73 
80 
91 
90 
90 
89 
87 
85 


Sq.  feet. 
222 
197 
338 
296 
233 
245 
219 
226 
195 
191 
210 
143 
194 
205 


f1.  per  sec. 
2.04 
2.77 
6.13 
3.45 
2.63 
2.84 
2.18 
2.19 
1.43 
1.32 
.9t) 

.as 

.76 
1.78 


fed. 
4.08 
4.22 
6, 15  ' 
5.01 
4.50 
4.59 
4.30 
4.4«>^ 
4.03 
4.04 
4.16 
3. 50 
4.(^ 
4.20 


.V. 


IJ' 


a' 
4?: 

4*' 


y  i 


u 


a  Temporary  dam  in  Mtream  below  station  affects  measurtimenl& 


MINDBKLIDRR,  BWBNDSEN, 
AND  CUANDLBB. 
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Mean  daily  gage  heighty  in/eet^  of  Carson  River  (East  Fork)  near  OardnervilU,  Nev^j 

for  2904. 


Day. 


1 
2 

3 
4 

5 
6 
I . 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27, 
'2H. 
29 
30 
31 


Jan. 

2.40 
2.40 
2.40 
2.45 
2.50 
2.50 
2.50 
2.48 
2.48 
2.80 
2.80 
2.78 
2.75 
2.80 
2.78 
2.75 
2.70 
2.68 
2.65 
2.62 
2.62 
2.60 
2.60 
2.70 
2.65 
2.65 
2.68 
2.68 
2.70 
2.70 
2.85 


Feb. 

2.80 
2.90 
2. 98 
3.00 
2.90 
2.90 
2.90 
3.00 
3.15 
3.25 
3.35 
8.45 
3.80 
3.85 
3.a5 
5.80 
5.20 
4.82 
4.68 
4.55 
4.85 
4.95 
5.40 
7.30 
4.95 
4.80 
5.05 
4.30 
4.40 


Mnr.  '  Apr. 


4.50 
4.65 
4.75 
4.75 
4.40 
4.15 
4.20 
4.35 
4.70 
4.60 
4.62 
4.62 
4.50 
4.05 
4.12 
4.18 
4.40 
4.75 
5.00 
4.96 
4.80 
4.68 
4.38 
4.32 
4.10 
4.05 
4.22 
4.68 
4.80 
4.50 
4.28 


4.22 
4.20 
4.25 
4.35 
4.35 
4.42 
4.48 
4.52 
4.56 
4.58 
5.08 
5.40 
5.65 
5.62 
5.48 
5.38 
5.32 
5.25 
5.20 
5.12 
4.90 
4.65 
4.45 
4.50 
4.52 
4.48 
4.42 
4.37 
4.45 
4.38 


1 


May. 

4.28 
4.24 
4.24 
4.28 
4.62 
5.10 
5.30 
5.48 
5.62 
5.85 
6.10 
6.38 
6.60 
6.95 
6.75 
6.55 
6.45 
6.25 
6.18 
5.90 
6.90 
7.05 
7.12 
7.02 
6.70 
6.40 
6.36 
6.50 
6.35 
6.32 
6.28 


June. 

6.20 
6.24 
6.35 
6.42 
6.48 
5.42 
5.52 
5.52 
5.48 
5.25 
4.95 
4.90 
4.42 
3.98 
8.58 
8.38 
3.29 
3.08 
4.50 
6.05 
5.58 
5.65 
5.38 
5.05 
4.40 
4.18 
4.22 
4.29 
4.28 
4.28 


July. 

4.28 
4.18 
4.32 
5.04 
4.97 
4.88 
4.94 
4.97 
4.70 
4.65 
4.72 
4.62 
4.58 
4.55 
4.48 
4.42 
4.48 
4.52 
4.58 
4.68 
4.75 
4.85 
4.88 
4.65 
4.48 
4.40 
4.31 
4.28 
4.22 
4.20 
4.14 


Aug.  '  Sept.  I   Oct. 


4.34 
4.74 
4.74 
4.65 
5.09 
4.88 
4.60 
4.44 
4.60 
4.55 
4.35 
4.00 
3.85 
3.88 
3.94 
8.97 
4.22 
4.21 
4.24 
4.19 
4.10 
4.00 
3.90 
3.92 
3.83 
8.78 
3.52 
3.41 
3.37 
3.34 
3.31 


3.10 
3.00 
2.98 
3.30 
3.50 
3.60 
8.75 
8.85 
8.94 
8.98 
4.00 
4.00 
4.12 
4.25 
4.60 
4.60 
4.58 
4.63 
4.62 
4.62 
4.61 
4.60 
4.62 
4.64 
4.60 
4,51 
4.42 
4.34 
4.25 
4.30 


4.35 

4.45 

4.28 

4.26 

4.22 

4.16 

4.07 

4.00 

4.15 

4.23  I 

4.35  j 

4.71 

4.58  I 

4.46  { 

4.37  I 

4.32  I 

4.31  I 

4.30 

4.28 

4.28 

4.27 

4.26 

4.24 

4.20 

4.10 

3.95 

8.85 

8.75 

3.68 

3.62 

3.65 


Nov. 

8.65 

8.60 

3.60 

3.60 

3.58  I 

3.52 

3.35 

3.30 

3.27 

3.22 

3.12 

3.10 

3.05 

3.a5  I 

2.95  , 

2.95  I 

2.85  I 

2.80  I 

2.80  I 

2.78  I 

2.75  j 

2.75 

2. 72 

2.70 

2.70 

2.70 

2,70 

2.80 

2.75 

2.65 


Dec. 


2.55 
2.55 
2.55 
2.00 
2.00 
2,00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.05 
2.12 
2.12 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.06 
2.10 
2.20 
2.25 
2.30 
2.28 
2.29 
2.34 


Note.— Beginning  August  1  the  gage  heights  were  afTeeted  by  temporary  dam  below  the  station. 
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Jialhtf/  table  for  ('arson  River  {EaM  Fork)  near  GardnerciUe,  Nev.,from  Jaituartj  1  to 

July  SI,  1904. 


j 

(iHge 
height. 

1  Discharge. 

Gage 
height. 

1     _  _ 

Fert. 

Discharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Feet. 

DiM.*harge. 

Fu^. 

^cond-feet. 

Second-feet, 

Feet. 

Secfmd-feet. 

Scermd-fect. 

2.00 

8 

3.40 

114 

4.80 

833 

6.20 

2,130 

,     2.10 

9 

3.50 

134 

4.90 

915 

6.30 

2,230 

2.20 

11 

3.60 

158 

5.00 

1,000 

6.40 

2,330 

2.30 

14 

3.70 

186 

5.10 

1,085     ' 

6.50 

2,430 

2.40 

18 

3.80 

218 

5.20 

1,175 

6.60 

2,540 

!     2.50 

23     i 

3.90 

254 

5.30 

1,265 

6.70 

2,650 

:     2.60 

• 

29 

4.00 

295 

5.40 

1,355 

6.80 

2,7liO 

2.70 

36 

4.10 

342 

5  50 

1,450     , 

6.90 

2,  870 

1'   2.80 

43 

4.20 

397 

5.60 

1,545 

7.00 

2,980 

2.90 

51 

4.30 

459 

5.70 

1,640     ; 

7.20 

3,200 

3.00 

60 

4.40 

527 

5.80     , 

1,735 

7.40 

3,420 

3.10 

71     i 

4.50 

600 

5.90 

1,830  : 

3.20     ! 

83 

4.60 

675 

6.00 

1 

1,930     ' 

3.30     ' 

97 

1 

4.70 

753 

6.10 

2,030 

The  above  table  is  applicable  only  for  oi)en -channel  conditions.  It  is  based  ujxm 
5  dis(;har^e  nieaHiirements  iiiarle  during  first  part  of  1904  and  several  low-water 
mea^urenients  of  1903.  It  is  well  define<l  l)etween  page  heights  3.00  feet  and  5.0i) 
feet.  The  table  has  l)een  extended  beyond  these  limits.  Owing  to  back  water  effw-t 
of  temporary  dam  the  bible  is  not  applicable  after  July  31,  1904. 

Eiitinmted  motdhlij  dinchartje  of  Carnon  RivtT  {East  Fork)  near  Gardner riliej  X*t.,  fur 

1904. 

[DraiiiHge  area,  3HI  Kqiinre  miles.l 

~  ■  --  -  -  |~'     ~        ~~j 

,  Discharge  in  st*<!oii<l-feet. 


Month. 


January  . 
February 
March . . . 

April 

May 

June 

July  .... 


Mnximuni. 

47 

3,310 
1,000 
1,592 
3,112 
2,410 

i,o;« 


Minimum. 

18 
43 
318  , 
:W7  ' 
422 
.69 
364 


Mean. 


Riin<olT. 


Total  in      I 
acre-feet.     '  Sec*mc1-feet    f>^-^,j,  ^„ 


I>er»iUAre       z^'k 
mife.         I    »"<*ht- 


31.9 

585 

I 

602 

816 
1,984   ; 
1,041 

663 


1,962 
33,650 
37,020 
48,560  I 
122, 100 
61,940  ' 
40,  770  ' 


0.084 

1.54 

1.58 

2.14 

5.21 

2.74 

1.74 


0.  itr, 
l.6« 

1.  82 
2.39 
6.01 
3.0f5 
2,01 


Theperi(xl..| 345,900 


IIINDKRLIDKK.   SWENIISKN 
AND   CHANDLER. 


•] 
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CARSON    RIVER    NEAR   EMPIKE,    NEV. 

Thi-s  station  was  estjiblished  October  21,  1900,  by  L.  II.  Taylor. 
The  original  gag^e  was  locat(»d  upstream  from  the  site  of  the  present 
station.     On  February  18,  1901,  the  erosion  of  a  bar  in  the  channel 
af)ove  the  gage  cjiused  a  division  of  the  stream  into  two  channels.     On 
this  account  the  present  gage  was  installed  on  March  13,  1901.     It  is 
located  about  three-fourths  mile  east  of  Brunswick  Mill  and  2i  miles 
east  of  Empire,  Nev.    The  gage  is  an  inclined  4  by  4  inch  timber  spiked 
to  a  Cottonwood  stump  on  the  left  bank.     The  gage  datum  was  lowered 
1.3  feet  August  11, 1908,  to  enable  readings  to  be  made  at  extreme  low 
water.     It  is  read  once  each  day  hy  David  Lloyd.     Discharge  measure- 
ments are  made  by  means  of  a  cable  and  car  just  below  the  gage.    The 
initial  point  for  soundings  is  zero  of  the  tagged  wire  on  the  left  bank. 
The  channel   is  straight  for  100   feet  above  and   below  the  station. 
Both  banks  are  high,  rock}^  and  will  not  overflow.     The  bed  of  the 
stream  is  composed  of  solid    rock,  gravel,  and  cobblestones   and  is 
not  likely  to  shift.     At  flood  stages  the  stream  is  too  deep  and  swift 
to  obtain  the  best  results.     At  low  water  the  stream  is  sluggish  at  the 
cable,  and  measurements  are  made  by  wading,  one- fourth  mile  below. 
Bench  mark  No.  1  is  the  top  of  a  bowlder  on  the  left  bank  "2  feet  west 
of  the  gage.     Its  elevation  is  7.10  feet  above  the  zero  of  the  gage,  as 
originally  estiibl ished,  and  8.40  feet  above  the  zero  of  the  gage  in  its 
present  position.     Bench  mark  No.  2  is  the  top  of  a  bowlder  on  the  left 
Irank  10  feet  north  of  the  gage.     Its  elevation  is  8.38  feet  above  the 
zero  of  the  gage,  as  originally  established,  and  9.68  feet  above  the  zero 
of  the  gage  in  its  present  position. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  jnecmuremenis  of  Canton  Hirer  near  Empire^  AVr.,  in  1904. 


Date. 


H  yd  rojf  raphe  r. 


Marrh  28 L.  A.  Wooley 

Ai>n!  30 ,  R.  A.  Craig.. 

May  7 do 

Jiilv  1 J.T.  Shaw... 

July  9 do 

.July  16 do 

July  23 do 

Julv  30 do 

Aujriist  6 do 

AujruHtl3 <lo 

.Vuj^ust  27 do 

Se|)teinl>er  14 do 

Octolier  28 do 


Width. 


80 
70 
68 
80 
84 
79 
74 
66 
62 


Area  of 
section. 


Sffttarr/trt. 
288 
261 
289 
337 
291 
233 
229 
192 
147 
139 
119 
20 
199 


Mean 
vehK'ity. 

Ft.  jMT  srr. 
3.  39 
3.  15 
3.  99 
3.  86 
3.14 
2.30 
2.34 
1.79 
1.31 

1 .  06 
.84 

2.  30 
1.79 


Gage 
lieight. 


Fat. 
4.62 
4.10 
4.72 
4.70 
4.  35 
3. 64 
3.  64 
3.15 
2.  (>9 
2.45 
2.  18 
1.<K) 
3.20 


Discharge. 


Srrtmd-/(  et. 

976 

821 

1,154 

1,302 

913 

536 

537 

344 

193 

147 

100 

46 

355 


IRK  133—05 22 
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Mean  daily  gage  height^  infeet^  of  Carson  River  near  Empire,  Xer.,  for  1904^ 


Day. 

Jan. 

Feb. 
2.60 

Mar. 
4.30 

Apr. 

May. 
4.10 

June. 

July. 

Aug. 

Sept. 
2.10 

j   Oct.    ' 

Nov.       lir 

1 

2.80 

4.30 

5.80 

4.70 

3.00 

1 
3.00 

3. 10       .  •» 

2 

2.80 

2.60 

4.10 

4.20 

4.10 

5.70 

4.70 

2.90 

2.00 

3.40 : 

3. 10      .*  - 

8 

2.80 

2.70 

4.30 

4.10 

4.00 

5.80 

4.60 

2.90 

2.00 

S.40 

3. 10       .  • 

4 

2.K) 

2.70 

4.30 

4.00 

4.00 

6.00 

4.40 

2.80 

2.00 

S.10 

3. 10      :  • 

5. 

2.80 
2.80 

2.70 
2.80 

4.30 
4.10 

4.00 
4.00 

4.20 
4.40 

5.90 
5.70 

4.20 
4.30 

2.80 
2.70 

2.00 
2.U0 

3.10 
3.U0 

3  10       .  • 

6 

S.on     i« 

7... 

2.80 
2.70 
2.70 
2.70 

2.70 
2.60 
2.60 
2.60 

4.10 

4.40 

•4.50 

4.70 

4.10 
4.10 
4.20 
4.30 

4.90 
5.00 
5.20 
5.40 

5.90 
5.90 
6.70 
5.50 

4.40 
4.30 
4.30 
4.20 

2.50 
2.30 
2.30 
2.40 

2.00 
2.00 
1.90 
1.80 

3.10  i 
3.52  1 
3.50 
3.40  I 

:^.or»      L* 

8 

3.1©      .'  « 

9 

3.00     ly 

10 

3.W       l^ 

11 

2.70 

2.70 

5.00 

4.50 

5.60 

5.80 

4.10 

2.40 

1.70 

3.40 

3.10      1* 

12 

2.70 

3.30 

4.90 

4.80 

5.80 

5.60 

4.00 

2.40 

1.70 

4.40 

3.U)       .*• 

13 

2.70 

4.00 

4.70 

5.00 

5.90 

5.60 

3.90 

2.50 

1.70 

4.00  1 

3.00     :» 

14 

2.70 

3.60 

4.50 

5.30 

6.10 

5.50 

3.80 

2.50 

1.70 

3.80  , 

3.W       i% 

15 

2.70 

3.20 

4.30 

5.60 

6.30 

5.50 

3.80 

2.30 

1.80 

3.70  ! 

3.00       -- 

16 

2.70 

4.20 

4.10 

5.80 

6.40 

5.60 

3.50 

2.20 

1.90 

3.eo  J 

2.90       . 

17 

2.70 
2.70 
2.60 
2.W 

5.20 
3.80 
3.40 
3.30 

4.00 
4.00 
4.00 
5.10 

5.10 
4.90 
5.00 
4.90 

6.30 
6.30 
6.20 
5.90 

5.60 
5.50 
5.40 
5.30 

3.40 
3.40 
3.40 
3.40 

2.20 
2.30 
2.40 
2.50 

2.00 
-2.00 
2.00 
2.00 

3.5*2 
'     3.40  i 
1     S.30 

3.30 

2. 90       ; ' 

18 

2.9U      _: 

19 

2. 90       1' 

20 

2.9f«       . 

21 

2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.40 
2.40 

3.20 
3.80 
5.00 
5.80 
6.90 
8.70 
5.30 
5.00 
4.60 

5.60 
4.90 
4.60 
4.40 
4.30 
4.30 
4.30 
4.40 
4.60 

4.80 
4.70 
4.50 
4.40 
4.80 
4.40 
4.40 
4.30 
4.20 

5.70 
5.80 
6.20 
G.60 
0.60 
6.80 
6.20 
5.80 
5.60 

5.40 
5.30 
5.30 
5.30 
5.10 
4.90 
4.80 
4.80 
4.80 

3.40 
3.50 
3.60 
3.50 
3.50 
3.40 
3.40 
3.40 
3.30 

2.40 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.30 

2.00 
2.00 
2.10 
2.10 
'2.40 
2.50 
2  80 
2.70 
2.70 

!     3130 

'     3.30' 
3.:S0  , 
S.30 

\     3.20 

!   »■», 

3.i0  ' 
3.10 

•>  ><' 

22 

'*    >U          '  1 

23 

2  *0        ■  • 

24 

2.m 

25 

i***' 

26. 

*■  yo 

27 

2  lO 

28 

iSH       - 

'^ 

2  *       > 

80 

2.50 

4.80 

4.20 

5.80 

4.70 

3.10 

2.30 

2.80 

3.  10 

i.  IPI) 

81 

2.60 

4.50 

5.80 

3.10 

2.20 

.    3.10  L 

Rating  table  for  Carson  Rtter  near  Empire,  Nei\,from  January  /,  J904,  to  DeeemU' 

1904. 


Gage 
height 

1 
Discharge. 

Second-jeet 

Gage 
height 

Feet. 

Discharge 

1 

Gage 
height. 

Discharge. 

liage 
height. 

1 

Disrharr* 

1 

p 

Feet. 

Sccondfcet 

Feet. 

Second-feel. 

Feet. 

j  :i€r^u»*i   " 

1.70 

30 

2.90 

251 

4.10 

766 

5.30 

I,:.-- 

1.80 

40 

3.00 

281 

4.20 

826 

5.40 

l,7^.' 

1.90 

51 

3.10 

313 

4.30 

889 

5.50 

1  .  SNri 

2.00 

63     ' 

3.20 

347 

4.40 

956 

5.60 

I.t**J' 

2.10 

77 

3.30 

384 

4.50 

1,026 

6.70 

2,i»:'^ 

2.20 

93 

3.40 

423 

:     4.60 

1,100 

5.80 

2.  \> 

2.30 

110 

3.50 

464 

4.70 

1,180 

5.90 

2, 2^;?• 

2.40 

129 

3.60 

608 

4.80 

1,260 

6.00 

2,3«' 

2.50 

150 

3.70 

554 

4.90 

1,345 

1     6.20 

2,  v.' 

2.60 

173 

3.80 

603 

6.00 

1,430 

6.40 

2,:?« 

2.70 

197 

3.90 

654 

5.10 

1,520 

6.60 

2.  SS 

2.80 

223 

4.00 

708 

6.20 

1,610 

1     6.80 

3,i- 

1 

The  above  table  is  applicable  only  for  o|>en-channel  conditions.     It  is  tnu^O  < 
24  discharge  measurements  made  during  1902  to  1904,  inclusive.     It  is  well  lie* 
between  gage  heights  1 .  70  feet  and  5. 40  feet.     The  table  hJia  lieen  ej^tended  al>  »\  >:  l 
height  5.40  feet. 
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EstimiUed  monthly  discharge  of  Cnrstm  Hirer  near  Empire,  Ner,,  for  1904. 

[Drainaf?e  area,  988  8(]iiare  miles.] 


Montli. 


Discharge  in  second- feet. 


Total  in 
acre- feet. 


11,500 

45,560 

63,640 

65,100 

123,300 

110,200 

39,  230 

8, 547 

4,903 

25, 820 

15,890 

14,080 

527,  800 


Run-off. 


.Set'ond-feet 

per  square 

mile. 


0.189 
.802 
1.05 
1.11 
2.03 
1.87 
.646 
.141 
.083 
.425 
.270 
.  232 


.73: 


Depth  in 
inches. 


0.218 
.865 
1.21 
1.24 
2.34 
2.09 
.745 
.163 
.093 
.490 
.301 
.268 


10.02 


SUSAN    KIVEK   NEAR   SUSANVILLE,    CAL. 

Thi.s  station  wa^  cstiiblishetl  June  3,  1900,  by  L.  H.  Taylor,  at 
which  time  a  teniporaiy  gage  was  installed  on  the  right  bank.  It  is 
located  about  three-fourths  mile  southwest  of  Susanville,  at  the  elec- 
tric-light plant.  A  short  distance  above  the  station  a  small  irrigating 
ditch,  known  as  the  '*  Masten  ditch,"  is  taken  out  on  the  right  bank. 
There  is  a  flume  near  its  head  in  which  a  gage  has  been  placed.  On 
December  20,  1903,  the  station  at  the  electric-light  plant  was  reestab- 
lished by  H.  E.  Green.  A  new  gage  was  set  which  was  made  to  read 
2  feet  more  than  original  gage.  A  cable  was  installed  for  high-water 
measurements.  The  initial  point  for  soundings  is  a  post  in  the  fence 
in  line  with  the  cable.  The  cable  support  on  the  left  bank  is  e34.8  feet 
from  the  initial  point  for  soundings.  The  channel  is  straight  for  150  feet 
above  and  for  250  feet  below  the  cable.  The  current  is  swift.  There 
is  a  riflle  immediately  above  the  cable.  The  right  bank  is  high  and  is 
composed  of  clay  covered  with  vegetation.  It  is  not  liable  to  over- 
flow. The  left  bank  is  low,  liable  to  overflow,  and  is  covered  with  a 
sparse  growth  of  willows.  The  bed  of  the  stream  is  composed  of 
gravel  and  cobblestones  and  is  permanent.  Ifench  mark  No.  1  is  a 
nail  in  the  fence  post,  which  is  used  as  the  initial  point  for  soundings. 
Its  elevation  is  11.35  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  a  nail  in  the  cable  post.  Its  elevation  is  9.00  feet  above  the 
zero  of  the  gage.     Bench  mark  No,  3  is  a  nail  in  the  cottonwood  tree 
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Ix...  i: 


to  which  the  cable  is  attached.     Its  elevation  is  li>.(K)  feet  aljove  thi> 

zero  of  the  gage.     The  gage  is  read  once  e^ch  day  by  James  Branhain. 

The  observations  at  this  stjition  during  1904  have  b(»en  made  iin<ler 

the  direction  of  S.  G.  Bennett  and  W.  B.  Clapp,  district  hydrog^rapber^. 

Dixcharge  ineasurnnenta  of  SivMin  Rirer  near  Sivumrilk^  Cal.,  in  1^H)4' 


Date. 

Hydrographer. 

— 

'      G 
he 

1 

1 

age 
Ight. 

IH-schanr* 

Februarv  21  . 

— 

James  Branhs 
do 

mi 

5.30                  H»i 

February  28  . 

.  S.  Eyans  . 

Y.  Toler... 
'Susan  Hirer 

1 

1 

6.40  '                11«- 

March  29 ... . 

do 

3nnett  and  J 
iranham  ... 

Jlapp  and  J. 
'//,  in  feety  of 

7.55                  71' 

June  16 

S.  G.  B< 
James  I 
do 

5.60                   iNi 

June  29 

near  * 

"1 

1 

ille,  ('< 

4.95  ;                 !*. 

July  31 

4. 20                    IT 

August  10  . . .-- 

do 

4.50                    K 

September  11 
October  2r.. 

<lo 

8.85  !                  11 

>\ 

\B.  C 

4.10  .                 r. 

\ 

1904- 

Mean  da 

ily  gage  heigi 

Kiigant 

i/.,  for 

\ 
l)jiy. 

Jan. 

4.30  ; 

4.25  , 

4.25  i 

4.25 

4.-20 

4.20 

4.20 

4.20 

4.20 

4.25 

4.30 

4.30 

4.30 

4  30 

4.25 

4.25 

4.25 

4. 25 

4.25 

4.30 

4.30 

4.30 

4.30 

4.30 

4.30 

4.30 

4. 25 

4.20 

4.20 

4.20 

4.20 

Feb. 

Mar. 

6.20 
6.  HO 
7.00 
7.55 

Apr. 

6.a5 

6.90 
6.90 
7.05 

May.  , 

June. 

1 
July. 

4.90 
5.20 
5.20 
5.20 
5.10 
6.15 
5.10 
4.65 
4.60 
4.50 
4.40 
4.40 
4.35 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.  -25 
4.20 
4.20 
4.30 
4.60 
4. 55 
4.50 
4. 45 
4.45 
4.40 
4. 25 

Aug. 

Sept.  1 

3.90 

3.85  1 

3.80 

3.80 

3.80 

3.80  ' 

3.80 

3.80 

3.80 

3.80 

3.90 

3.95 

3.95 

3.95 

3.95 

3.95 

3.95 

3.9.=i 

4.00 

4.00 

4.0O 

4.0O 

4.20 

4.40 

4.30 

4.20 

4.10 

4.10 

4.05 

4.05 



IK'I.       Nov.      L*.T 

J 

2 

3 

4.20 
4.20 
4.20 
4.20 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4. -25 
4.30 
4.30 
4.30 
5.60 
9.00 
6.70 
6.20 
5.65 
5. :« 

5.  Ky 
9.90 
7.S5 
9.65 
8.20 
7. 5() 

6.  y.') 
6. 40 
6. 20 

6.25 
6. 15 
6.15 

6.a5 
6. 00 
5. 95 

4.10 
4.10 
4.06 
4.20 
4.50 
4.50 
4.60 
4.60 
4.50 
4.60 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.4) 
4.40 
4.40 
4.40 
4.40 
4.40 
4.25 
4.00 
4.00 
3.95 
3.90 
3.90 

4.00        4.10        i  5. 
4.00        4.20       4    '^ 
4.  OO        4.  U»       4  J- 

4 

6. 20       5. 90 

4.00  1     4.10       4? 

5 

7. 20       7. 00 

6.30 

5.90 

4.00  •     4.10       4  1' 

6 

7.45 
7.80 
8,70 
7.75 

7. 15 
7.15 
7.30 
7.45 

6.85       5.80 

4.00  1     4.10       4  K 

7 

7.30 

5.80 

4.10        4.10       4.i: 

8 

7.86  1    5.76 
7.50  ,    6.70 
7.55  1    5.70 
7.80       6.G0 
7. 95       5. 50 

4. 10       4. 10      4  :- 

9 

4.10        4.10       4.] 

10 

7.50       7.80 

4.30  !     4.10       4 

11 

7.00 
6.70 

8.05 
8.25 

4.55 

4.40 

4.30 

4.30 

4.20 

4.25 

4.25 

4.20 

4.20 

4.15 

4.15 

4.  lO 

4.  lO 

4.  lO 

4.  ID 

4.10 

4.  lO 

4. 10       -L  s.' 

12 

4.10       4   •• 

13 

6. 45       8. 60 
6. 55       8. 80 
6.70  ;    8.95 
6. 35       8. 50 
7. 85       8. 25 
8  80  \     8.25 
9.00  I     8.  TO 
8.45  !     7.75 

8.15 
8.20 
8.10 
8.06 
7.90 
7.85 
7.55 
7.40 
7.40 
7.30 
7.:J() 
7.30 
7.20 
7.05 
6. 80 
(}.  70 
6. 50 
6  40 
6. 25 

5.80 
5.50 
5.45 
5.50 
5.50 
5.40 
5.40 
5. 35 
5.30 
5.30 
5.:W 

5.:«) 

5.20 
5.10 
5.  (K) 
5.00 
4.90 
4.90 

4.10       1 

14 

4.10       \  : 

15 

4.10       4 

16 

4.aL»        k  '. 

17 

4.20       i  - 

18 

4. 15       4 

19 

4. 15       4-  • 

20 

4.15       vi» 

21 

22 

7.75 
7.45 
7.10 
6.80 
6.70 
6. 6.'> 
6. 70 
7.  85 

7. 45 
7. 25 
7.05 
6.  'JO 
6. 85 
6. 80 
6.  75 
6.  65 

4.10       \  • 
4.  1«> 

23 

4. 10        J 

24 

4  10       I 

25 

26 

4.  10       4 

4,  U»       \  '. 

27 

4  *».%       ; 

2fs 

4.  10         4  UU 

29 

7.5.')  ,     6.(i:> 
7.80       6.25 
6.'J5  ' 

4.  lO         4    Hi       1  : 

30 

31 

4.  ID 
4.  lO 

1  *•*    '■ 

iiiNi>^F:RLinER^,^sw^^^^  OREAT    BASIN    DRAINAGE. 


341 


Rating  tahle  for  Sfisnn  River  7ie(tr  SiiMOiuiiie^  TVi/.,  from  January  1  to  December  SI,  1904. 


leipht. 

Diwrharge. 

1 

'     r.Rgo 
1   heif(ht. 

1 

DischarKo. 

(iiige 
height. 

DiNoharKe. 

1 

a  ago 
'   height. 

DiHctharge. 

Feet, 

Seamd-feet. 

'      Fcii. 

1 

Seeond-fret. 

Ff(t. 

Secmid-feet. 

Fed. 

Second-feel. 

3.60 

6 

5.00 
5.10 

92 

6.40 

:i50 

1     7.70 

760 

3.70 

8 

104 

6.50 

375 

'     7.80 

800 

3.80 

10 

5.20 

116 

6.60 

400 

7.90 

840 

3.90 

13 

5.:«) 

128 

6.70 

430 

1     8.00 

880 

4.00 

16 

,     5.40 

142 

6.80 

460 

8.20 

960 

4.10 

20 

5. 50 

156 

6.90 

4i)0 

j     8.40 

1,040 

4.20 

24 

'     5.60 

172 

7.00 

520 

1     8.  (JO 

1,120 

4.30 

30 

5.  70 

190 

7.10 

550 

8.80 

1,200 

4.40 

36 

5.80 

210     ■ 

7.20 

585 

9.00 

1,300 

4.50 

42 

5.90 

1 

230 

7.30 

620 

9.20 

1,400 

4.60 

50 

1     6.00 

250 

1 

7.40 

655 

9.40 

1,500 

4.70 

60 

1     6.10 

275 

7.50 

690    ! 

9.60 

1 

1,600 

4.80 

70 

6.20 

1 

300 

7AiO 

725 

9.80 

1,700 

4.90 

80 

6.:^o 

325     1 

• 

1 
1 

The  above  table  i.s  applicable  only  for  open-channel  conditions.  It  is  based  upon 
6  dischai^e  measurements  made  during  1903  and  1904.  it  is  /airly  well  define<l 
l)et\veen  gage  heights  4.00  feet  and  7.50  feet.  The  table  has  been  extended  beyond 
these  limits. 

I'jtlimated  monthly  discharge  of  Swum  River  near  Sunanrilfe,  Cal.,  190S  and  1904. 

[Dminnge  area,  '2^>  square  miles.] 


I 


Discharge  in  M<»oond-feet. 


Runoff. 


Month. 


I      Total  In      . 

acn'-feel.     '  Second- feet 


Maxiniiiiii.  i  Minimum.       Mean. 


HK)3. 

January 

March 

April 

Mav 

June 

July 

August 

Septemljer... 

October 

Noveml)er . . . 
I)ecemlH?r  ... 


388 
1,800 
620 
445 
116 

20 
8 

12 

18 
725 

92 


.     Depth  in 


'''ur'' '  ^— • 


36 
36 

288 

20 

6 

6 

8 

12 

18 

30 


I 


205 

372 

266 

63 

11 

t 

11 

17 

137 

42 


The  perio<l 


5, 534 

12,  ()05 

22,136 

16,  35(> 

3,  749 

676 

430 

655 

1,045 

8,  152 

2,  582 

73, 920 


0.  35  I 

.80  I 
1.45 
1.04 

.25  I 

.04 

.03 

.04 

.07  i 

.54  ' 

I 

.16  I 


0.40 

.92 

1.62 

1.20 

.28 

.a5 

.03 
.05 
.08 
.60 
.18 


Note.— River  frozen  during  February 
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Inc.  153. 


Estimated  monthly  discharge  of  AStisan  River  near  SattaniyiUe^  Cat.,  190S  and  1904 — CV»n. 


Month. 


1904. 

January 

February 

March 

Aprih 

May :.. 

June 

July 

August 

September 

October 

November 

December 

The  year 


DiBcbar^e  in  second-feet. 


Maximum. 


30 

1,750 

,300 

1,  275 

960 

262 

116 

42 

36 

46 

27 

725 

1,  750 


Minimum. 


24 

24 

300 

312 

288 

80 

27 

13 

10 

16 

20 

16 


Mean. 


Total  in 
ao  re-feet. 


Run-off. 


Sceond-feet .  ^^    ^  . 


27 

349 

629 

695 

600 

160 

51 

31 

16 

22 

21 

47 


10 


221 


1,660 

20,075 

38,676 

41,355 

36, 893 

9, 521 

3,  VM\ 

1,906 

952 

1,353 

1,250 

2,890 

159,667 


0.11 
1.36 
2.46 
2.71 

2.:u 

.62 
.20 

.12 
.06 
.09 
.08 
.18 
.86 


0.  i:{ 
1.47 

3.  f  e 

2.71! 


.i; 


.14 

.10 

11. t^ 


WILLOW   CREEK    AT  MERRILLVILLE,    CAL. 

This  station  was  established  June  18,  1904,  by  S.  G.  Bennett.  It  i^ 
located  at  the  old  bridge  100  feet  above  the  present  wagon  bridge.  The 
gage  is  a  2  by  4  inch  vertical  rod  fastened  to  the  left  end  of  the  bridge. 
It  is  read  once  each  day  by  R.  W.  Hurlbut.  Discharge  measurement.- 
are  made  from  the  bridge.  The  initial  point  for  soundings  is  on  the 
left  bank  of  the  stream.  The  distance  across  the  stream  is  marke^l  on 
the  foot  bridge  at  intervals  of  2  feet.  The  channel  is  straight  abovp 
and  below  the  bridge  for  a  distance  of  100  feet.  The  banks  on  each 
side  are  low,  but  not  subject  to  overflow,  as  there  is  very  little  fluctua- 
tion in  the  discharge  of  the  creek.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  is  not  subject  to  much  change. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  S.  G.  Bennett  and  W.  B.  Clapp,  district  hydrographer>. 

Discharge  measuremaUs  of  Willow  Creek  at.  MerrilliHlle,  Oi/.,  in  1904. 


Date. 


Hydroffrapher. 


June  18 !  S.  G.  Bennett... 

July  17 James  Branham 


Au^8t29. 
October  25 


do 


J.  Y.  Toler  and  W.  B.  Clapp. 


Gaffe 
heiffhi. 


1.00 

.as 
i.a> 

1.07 


I>i»rhanc*"- 


14.^ 
17.  f 

IK.: 
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Mean  daily  gage  heighty  in  feet,  of  WiUow  Creek  at  MeTTillviUef  CftL,for  1904. 


Day. 

July. 

Aug. 

1.00  ' 
1.00 
l.m 
1.00 
1.00 
1.00 
.95 
1.06 
l.W> 
1.00 
1.00 
l.OO 
1.00 
1.00 
1.00 
l.OO 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.05 
1.00 
1.00 
1.00 
1.00 
1.06 
1.00 

1 

Sept.    '    Oct. 

1 

Nov. 

1.10 
1.10 
1.10 
1.10 
1.10 

i.a5 

1.10 
1.05 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.06 
1.10 
1.10 
1.10 
1.10 
1.10 
1.05 
1.05 
1.05 
1.05 
1.10 
1. 10 
1.10 
1.10 

Dec. 

1 1 

2 1 

1.00 
1.00 
1.00 
1.00 
1.00 
1.05 
1.00 
1.00 
1.00 
.95 
1.10 
1.15 
1.20 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.06 
1.00 
1.00 

1.00 
1.10 
1.10 
1.05 
1.05 
1.05 
1.10 
1.05 
1.05 
1.10 

i.a5 

1.00 
1.00 
1.05 
1.05 
1.06 
1.05 
1.06 
1.00 
1.00 
1.05 
1.06 
1.10 
1.10 
1.10 
1.06 

i.a5 

1.06 
1.05 
1.00 

1.05 
1.06 
1.05 
1.06 
1.05 
1.10 
1.10 
1.05 
1.10 
1.10 
1.05 
1.05 
1.06 
1.10 
1.20 
1.10 
1.06 
1.05 
1.05 
1.06 
1.06 
1.05 
1.05 
1.05 
1.06 
1.06 
1.10 
1.05 
1.10 
1.10 
1.10 

1.10 
1.10 

~ 1 

3 1 

* ; 

5 

6 1 

7 

1.05 
1.05 
1.06 
1.05 
1.05 

« , 

9 

10 

" 

'- 

13 

14 

•1.05 
1.10 
1.06 
f.06 
1.06 
1.10 
1.10 

1.05 

16 

1.06 

17 

18 

1.05 
,        1.05 

19 

20 

1.05 
'        1.06 

1 

1        1.05 

22 

1.05 

23 

1.10 

24 

]        1.10 

1        1.05 

26 

'        1.00 

1 

1        1.05 

28 

1        1.05 

j        1.20 

30 

'        1.70 

31 

1 

1        1.20 

1 

Rating  table  for  Willow  Creek  at  MerrUlrUle,  Col.,  from  July  1  to  December  Sly  1904. 


h^i^t.  i><«'"^- !:  heiX. :  »'«•'»'*«• '  i^t. 


Feet. 
0.90 


Second-feet.  I       Ftet.      \  Seeond^/eet.  '       Fut. 


16 


1.00 


18 


1.10 


niseharge.  '    ^^^^^^^ 


i>econd-/eet. 
20 


Feet. 
1.20 


Dl8char§re. 

Second-feet. 
22 
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[  X.I.  1:3 


EMiumted  mtmthlif  dMiarge  of  Willoir  Creek  at  MerriUrUle,  Cal.j  Jut  I904- 


Diwhaiyc  in  «ecoiid-fei*t. 


Month. 


Maximum.     Minimum.  <      Mean 


July 

August 

S<»ptember 

Octolier 

November 

Decemlier 

The  i>erio<l 


5() 


22 

17 

19 

19 

17 

IM 

20 

18 

19 

22 

li^  ; 

19 

20 

19  i 

21) 

50 

19  ' 

20 

19 


arn-frtt. 


1,  It.^ 
1,1"' 

l,i:-: 

1,  :•»> 

\,\-* 
i/^>' 


SILVER   GREEK    NEAR   8ILVERLAKE,  OREO. 

This  station  was  established  December  29,  1904,  by  W.  C-  Sawyer. 
It  is  located  0.9  mile  above  the  county  hi^hwa}'  bridge  and  1.6  milt- 
southwest  of  Silverlake  post-office,  Oreg.  An  inclined  staff  ga^e.  H 
feet  long,  is  fastened  at  the  east  bank.  The  slope  of  the  gage  is  :2.:fw 
feet  to  1  foot  vertical.  The  gage  is  read  once  each  day  by  Henrv 
Egli.  Discharge  measurements  are  made  by  means  of  a  cable  and  chi. 
The  initial  point  for  soundings  is  9.2  feet  west  from  the  aochor  IhjIi 
at  the  east  end  of  the  ciible.  The  channel  is  straight  for  \<Ji^  fi-ei 
above  and  75  feet  below  the  station.  The  current  is  swift.  R>tL 
banks  are  high,  rocky,  clean,  and  do  not  overflow.  The  bed  of  tbf 
stream  is  composed  of  rock  and  gmvel,  free  from  vegetation,  and  y^r- 
manent.  There  is  but  one  channel  at  all  stages.  The  bench  mark  i- 
a  copper  bolt  cemented  in  solid  rock  on  the  east  side  of  the  stream,  -ti 
feet  downstream  from  the  cable,  and  12  feet  from  the  edge  of  lt»w 
water.     Its  elevation  is  S.12  feet  al)ove  the  zero  of  the  gage. 

The  observations  at  this  station  during  19()4  have  been  made  undi  r 
the  direction  of  John  T.  Whistler,  district  engineer. 

MALHEUR   LAKE   AT   THE    NARROWS,  OREGON. 

This  stjition  was  esUiblished  Mav  14,  1903,  by  N.  S.  Dils.  It  i- 
located  at  the  highway  i)ridge  across  The  Narrows.  The  gage  i^  :- 
1  by  4  inch  ])oard  10  feet  long,  fastened  to  a  telegraph  pole.  It  i- 
read  from  the  bridge  once  each  day  by  C.  A.  Haines,  the  postmaster. 
The  l>ench  mark  is  a  United  States  (leological  Survey  standard  iP'! 
])ench-mark  post  set  at  the  east  end  of  the  ])ridge  on  the  south  side  <tf 
the  road  near  the  fence  and  about  200  feet  from  the  gage.  It^;  ele\Ti 
tion  is  S.20  feet  above  the  zero  of  the  gage  and  4,08tS  feet  alK>ve  ^*a 
level.     This  station  is  maintained  for  the  purpose  of  obtaining  data  « : 


HlNnEKLIDK 
AND   CH 
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the  lake  fluctuations.    The  lake  has  no  outlet.    No  discharge  measure- 
ments are  made  at  this  station. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  John  T.  Whistler,  district  engineer. 

Mean  daily  gage  height^  in  feel^  of  Malheur  Ixike  at.  The  Narrows,  Oregon^  for  1904. 


Day. 

1 
Jan. 

1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

Feb. 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

1 
Mar. 

1.90  ' 

1.90  ' 

1.90 

1.90  I 

1.90  1 

2.00  1 

2.00 

2.00  , 

2.00 

2.00 

2.00 

2.00 

2.10 

2.10 

2.20 

2.20 

2.80 

2.30 

2.30 

2.40 

2.40 

2.40 

2.50 

2.50 

2.60 

2.60 

2.60 

6.10 

6.10 

6.30 

6.40 

1 
Apr.  , 

1 

5.60  1 

6.70  , 

6.80  ! 

6.90  1 

5.90  ' 

6.00 

6.00 

6.10  , 

6.10 

6.20  , 

6.20 

6.30  1 

6.30 

6.40 

6.40 

6.40 

6.50 

6.50 

6.60 

6.60 

6.70 

6.70 

6.80 

6.90 

7.00 

7.10 

7.10 

7.20 

7.20 

7.20 

1 
May.  < 

June. 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
6.90 
6.90 
6.90 
6.90 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.  SO 
6.70 
6.70 

1 
July. 

6.70 
6.70 
6.70 
6.70 
6.70 
6.60 
6.60 
6.60 
6.60 
6.60 
6.60 
6.60 
6.50 
6.50 
6.50 
6.50 
6.60 
6.50 
6.50 
6.46 
6.46 
6.46 
6.46 
6.45 
6.46 
6.46 
6.45 
6.40 
6.40 
6.40 
6.30 

1 
Aug.  1 

1 

6.30  1 

6.30  1 

6.20 

6.20  1 

6.20  1 

6.20  ! 

6.20 

6.20 

6.20 

6.10 

6.10 

6.10 

6.10 

6.00 

6.00 

6.00 

6.00 

6.90 

5.90 

5.90 

5.90 

5.90 

5.90 

6.80 

5.80 

6.80 

6.80 

6.80 

5.80 

6.80 

5.70 

Sept. 

5.70 
6.70 
5.70 
6.70 
5.70 
5.60 
5.60 
5.50 
6.50 
6.50 
5.50 
5.50 
6.60 
5.40 
5.40 
5.40 
5.40 
5.40 
6.40 
5.40 
5.40 
5.40 
5.40 
5.40 
6.40 
5.40 
5.40 
5.40 
6.40 
5.40 

Oct. 

5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.-10 
5.40 
6.40 
5.30 
5.30 
5.30 
5.30 
6.30 
6.80 
5.30 
5.30 
5.30 
5.30 
5.30 
5.30 
6.30 
6.30 

Nov. 

1 

2 

:^ 

1 







7.20 
7.20 
7.20 
7.20 
7.30 
7.30 
7.30 
7.30 
7.30 
7.20 
7.20 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 

5.60 
5.60 
5.60 

4 

n 

5.60 
6.(i0 

6 

5.60 
5.60 

K 

9 

10 

11 

12 

5.60 
5.60 
6.60 
5.60 
5.60 

13 

5.60 

14 

15 

5.60 
5.60 

16 

5.60 

17 

6.60 

18 

5.70 

19 

5.10 

20 

5.10 

21 

22 

2:5 

21 

25 

27 

2S 

29 

30 

31 

SILVIES   RIVER    NEAR   8ILVIES,  OREO. 

A  temporary  station  was  established  May  8,  1903,  by  N.  S.  Dils, 
one-half  mile  above  the  present  gage,  (iage  heights  were  read  by 
John  Craddock  from  May  8  to  June  26,  1903.  One  discharge  meas- 
urement was  made  at  the  temporary  station.  On  June  16,  1903,  a 
permanent  gage  was  established  by  M.  D.  Williams  at  the  proposed 
dam  site  one-half  mile  below  the  temporary  gage.  The  station  is  2 
miles  west  of  the  stage  road  and  three- fourths  mile  below  the  mouth 
of  Trout  Creek.  There  is  a  dam  H  miles  upstream.  The  gage  is  an 
inclined  2  by  6  inch  plank  on  the  left  bank.  It  is  read  once  each  day 
by  John  Craddock.     Discharge  mea^surements  are  made  by  means  of 
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a  |-inch  cable  having  a  total  span  of  494  feet.  It  is  supported  near 
the  center.  The  cable  is  located  75  feet  downstream  from  the  g^ge. 
The  initial  point  for  soundings  is  the  zero  on  the  tagged  wire,  t" 
feet  from  the  cable  support.  The  channel  is  straight  for  150  im 
above  and  for  200  feet  below  the  station.  The  right  bank  is  low  and 
will  overflow  at  high  water  for  a  considerable  distance.  The  left 
bank  is  high,  rocky,  and  is  not  liable  to  overflow.  All  water  paxsc?; 
beneath  the  cable  at  all  stages.  The  bed  of  the  stream  is  compo^sed  uf 
gravel,  free  from  vegetation,  and  liable  to  shift.  No  l)ench  mark  hi'* 
been  established. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  John  T.  Whistler,  district  engineer. 

Discharge  vieasuren^nts  of  SUmes  River  near  Silvies,  Oreg.,  in  190i. 


Dtite. 


Hydrograp.her. 


M.  L.  Lewis 


Man!h  12 

March  13 do 

March  22 1 do 


April2 

Aprils 

Aprils..! 

April  9 

April  10 , 

April  13 

April  28 , 

May  7 

May  13 

May  24 

June  2 

.Tune  9 , 

June  16 

June  29 

September  15  «. 
November  5  . . , 


do 
.do 
do 
.do 
do 


Area  of 
.Hection. 


J.  H.  and  M.  L.  Lewis. 

M.  L.  I^iewia 

do 


do 

do 

do 

do 

do 

W.  C.  Sawyer. 

do 

Ivan  I^andes .. 


Square  feet. 

265 

240 

295 

181 

425 

415 

393 

591 
1,590 
1,030 

402 

333 

248 

216 

197 

143 
30 
3.3 
27 


Mean 
velocity. 


Ft.  per  aec. 
1.40 
1.40 
1.60 
1.76 
1.52 
1.57 
1.78 
L63 
1.18 
1.10 
1.80 
1.60 
1.50 
1.21 
1.16 

.80 
1.13 
1.18 

.53 


Ga^c 
height. 


Feet. 
6.35  I 
5.80  I 
6.86 
5.  75 
8.65  ' 
8. 40  ! 
8.91  I 

O.  snJ 

11.30 
10.02 
8.65 
7.58 
6.a5 
5.44 
4.98 
3.80 
2.94 
2.22 
2.80 


Discharjjr 

i,s:«i 
i,i:o 


U 


a  Wading  at  different  section. 


HIXDERLIDER 
AND   CH 


«"'ndler."^*'^']       great    basin    DRAINAGE. 

^fean  ilaily  gtige  Imghif  infeety  of  Silvies  River  near  SilneSj  Oreg.^  for  1904. 
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Day. 
1 

Jan. 
3.20 

2   

3.20 

3 

3.20 

4 

3.20 

5 

3.20 

C 

3.20 

7... 

3.20 

8 

3.20 

9 

3.20 

10 

3.20 

11 

VI 

3.20 
8.20 

13 

3  20 

14 

3.20 

15 

3.20 

16 

3.20 

17 

3.20 

IM 

3.20 

19 

3.20 

20 

3.20 

21 

3.20 

22 

3.20 

23 

24 

3.20 
3.40 

25 

3.40 

26 

3.40 

27 

3.40 

28   

3.40 

•29 

3.40 

30 

3.40 

31 

3.40 

Feb. 

3.40 
3.40 
3.ft5 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
3.65 
3.66 
8.70 
8.50 
6.45 
4.35 
3.65 
3.65 
3.65 
9.45 
10.80 
8.80 
7.90 
7.45 
6.95 
5.  a*) 

4.  a*) 


Mar. 

4.45 
4.35 
3.95 
3.95 
3.95 
5.85 
8.40 
9.85 
8.90 
8.10 
6.85 
6.35 
6.35 
6.65 
6.85 
6.86 
6.25 
6.20 
6.85 
7.05 
6.46 
6.65 
4.90 
4.55 
4.85 
4.85 
4.85 
4.85 
5.45 
fi.35 
6. 45 


Apr. 

5.85 

5.40 

6.85 

6.65 

6.86 

6.85 

8.80 

8.75 

9.20 

10.15 

10.80 

10.60 

11.10 

12.  a5 

12.10 

12. 15 

11.75 

11.50 

11.10 

11.20 

11.00 

10.80 

10.50 

9.95 

9.95 

9.85 

9.75 

9.85 

9.85 

9.85 


May. 

June. 

9.85 

6.25 

9.86 

5.40 

9.75 

5.35 

9.10 

6.25 

8.96 

5.06 

8.80 

5.05 

July. 


I 


8.65 

8.50  { 

8.40 

8.30 

8.«) 

7.90 

7.80 

7.35 

7.16 

7.05 

6.85 

6.75 

6.65 

6.45 

6.85 

6.36 

6.25 

6.15 

6.10 

6.05 

5.85 

6.65 

5.45 

5.30 

5.25 


6.00 
6.06 
6.00 
4.65 
4.45 
4.40 
4.30 

4.a> 

4.05 
3.80 
3.96 
3.75 
3.50 
3.50 
3.40 
3.40 
3.35 


3.30 

3.30 

3.26 

3.10 

3.50 

2.95 

2. 85 

2.80 
2.85 
3.00 
3.10 
8.15 
3.20 
3.25 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
8.10 
2.95 
8.00 
3.00 
3.00 
3.00 
2.90 
2.85 
2.80 
2.80 
2.80 
2.75 
2.70 
2.60 
2.56 
2.50 
2.50 


Aug.  I  Sept.  I  Oct.      Nov 


2.60 

2.60 

2.60 

2.60 

2.50 

2.50 

2.50  i 

2.45 

2.40  I 

2.40 

2.40  I 

2.40 

2. 35 

2.35  \ 

2.35 

2.30  ' 

2.30  I 

2.20  I 

2.20  ' 

2.20  I 

2.20 

2.20  I 

2.30 

2.30 

2.25 

2. 25 

2. -25 

2. -25 

2.25 

2.25 

2.25 


2.25 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2. -20 
2.20 
2.20 
2.20 
2.20 
2.  '25 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.35 
2.40 
2.45 
2.50 
2.60 


2.60 
2.60 
2.60 
2.60 
2.65 
2.70 
2.75 
2.75 
2.80 
2.80 
2.80 
2.85 
2.86 
2.85 
2.85 
2.85 
2.86 
2.85 
2.86 
2.85 
2.85 
2.85 
2.86 
2.N5 
2.85 
2.86 
2.85 
2.85 
2.85 
2.85 
2.86 


2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.86 

2.90  1 

2.90 

2.90 

2.95 

2.95 

2.96 

2.95 

2.95  I 

2.95 

2.95  ' 

2.95  I 

2.95 

2.96 

2.96 


Dec. 

2.95 
2.96 
2.95 
3.60 
3.50 
8.50 
8.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.25 
3.20 
8.20 
3.20 
3.20 
3.20 
3.20 
3.  "20 
3.20 
3.20 
8.20 
3.20 
3.20 
4.10 


Rating  table  for  Silvie»  Riveriiear  SilvieSy  Oreg.jfrom  January  1^  1904  j  to  December  31  j  1904. 


Gage 
height. 


Discharge. 

Sceond'Jrft. 

78 

87 

97 

107 

117 

127 

137 

147 

157 

167 

177 

187 

197 


Gage 
height. 

Feel. 

4.90 

5.00 

5.  10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 

6.  10 


Di.sehargc. 


Second-feet. 
208 
220 

2:m 

242 
254 
265 
276 
288 
299 
311 
322 
334 
346 


Gage 
height. 

Fctt. 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.20 
7.40 
7.60 
7.80 


Discharge. 

Secondjcet. 
358 
369 
381 
393 
4a5 
417 
429 
441 
453 
477 
502 
526 
551 


348 


STREAM    MKAStTREMKNTS    IN    lUW,   PART    X. 


f  NO.  i:l1 


Hating  table  for  SUrirs  Rire.r  near  iSilviex^  (^reg.^  from  January  I  to  I)ecemf*er  32,  l^j'i. 


(iago 
height. 

Discharge. 

Second-feet. 

1      Gage 
height. 

Feet. 

Discharge. 
Secfmd-fert. 

(lage 
height. 

Discharge. 
Stcond/ett. 

1 

'     (ia^e 
height. 

Feet. 

Discharge. 

Feet. 

F(€L 

SccfmdUfi 

8.00 

576 

'     8.80 

724 

!     9.60 

966 

11.00 

1,  700 

8.20 

(507 

9.00 

773 

9.80 

1,064 

11.50 

1,967 

8.40 

642 

,     9.20 

827 

1   10.00 

1,168 

'  12.00 

2,2:?6 

8.60 

681 

9.40 

889 

10.50 

1,432 

1 

The  alx)ve  table  is  ai>plical)le  only  for  open-channel  conditions.  It  i.s  bast»<l  up»n 
19  discharge  im^asnrenients  made  durinj^  19t)4.  It  is  well  define<i  ])etweeii  jjage  heijrht-* 
2.20  feet  and  10.00  feet.  Above  10.00  feet  the  curve  depends  on  one  measurement  at 
11.00  feet.     The  table  has  l>een  extende<l  l)evon<l  these  limits. 

JCstimated  monthii/  discharge  of  Silvies  River  mar  SilrieSf  Oreg.,for  1904- 


Month. 


Discharge  in  second-f€M.*l. 


Maximum. 


January  

Fel)ruarv , 

March 

April , 

May 

June 

July 

August , 

Septeml)er 

Ot!t<)ber 

Novenilier 

Decern  I  )er 

The  year 


62 

1,592 

1,090 

2,316 

1,090 

265 

49 

12 

12 

22 

28 

127 

2,  316 


Minimum. 


Mean. 


I     Tot^l  in 
I    acre-feel. 


45 

62 

112 

2(55 

248 

22 

9 

3 

3 

12 

20 

28 


49.4 

3,  rt« 

286 

16,46lJ 

355 

21.  s:^' 

- 

1,242 

73,  910 

530 

:«,  5t#t  t 

132 

7,  SVi 

29.0 

1,7^:^ 

6.2 

:isi 

4.4 

2«>2 

19.8 

K21S 

24.0 

1.42S 

43.6    i 

2,  KSl 

3 


2U7 


Ui:5,44«i 


SILVIKS    RIVER    NEAR    BURNS,  OREO. 

This  station  was  established  as  a  temporary  station  by  N.  S.  Oils, 
May  H),  11*03.  The  permanent  station  was  esUii)lishe(l  Auorust  1!, 
1908,  by  W.  T.  Turnei*.  It  is  located  about  10  miles  above  Burns, 
Oreg.  On  rianuary  It),  1004,  a  new  gage  was  installed  together  with 
a  cable  for  discharge  measurements  by  John  H.  Lewis.  The  prest^nt 
gage  is  on  the  left  bank,  10  feet  below  the  bridge,  near  Parker's  house. 
The  lower  inclined  section  reads  from  2  to  12.6  feet.  The  upper  ver- 
ticjil  section  reads  from  12.7  to  17  feet.  Both  sections  consist  of  2  bv 
(>  inch  timbers,  supported  by  a  frame  which  is  secured  to  the  Jmnk. 
The  gage  is  read  once  each  dav  by  Mrs.  Leonia  Parker.  Disohan^e 
measurements  are   made   from  a    ^inch  cable   with    a   span   of   31«) 


HINDERLIDER^^S^WRNDSEN,-j  (^RE^T      BASIN      DRAINAGE. 
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feot.  It  is  located  at  I^ampshir's  place,  1  mile  above  the  gage. 
Besides  the  timber  supports  at  the  ends  of  the  cable  it  is  sup|)orted 
at  a  point  167  feet  from  the  initial  point  for  soundings  by  a  tree 
10  inches  in  diameter.  At  high  stages  all  water  will  pjiss  beneath 
the  cable.  At  low  water  the  current  is  sluggish  at  the  cable  and  dis- 
charge measurements  are  made  by  wading.  The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire  2'2i  feet  from  the  lower  end 
of  the  turn-buckle.  The  channel  is  straight  for  75  feet  above  and 
lie  low  the  cable.  The  right  bank  is  low  and  liable  to  overflow  for  a 
(considerable  distance.  The  left  bank  is  high  and  rocky  and  will  not 
overflow.  Both  banks  have  been  cleared  of  brush.  At  the  cable  the 
bed  of  the  streftfu  is  composed  of  sand,  and  is  liable  to  shift.  There  is 
one  channel  at  low^  water  and  two  or  more  at  high  water.  At  the  gage 
the  bed  of  the  stream  is  composed  of  clean  sand  and  gravel.  The 
bench  mark  is  the  highest  point  of  a  large  rock  on  the  right  bank, 
directly  across  the  river  from  the  gage,  from  which  it  is  135  feet  dis- 
tant. Its  elevation  is  19.76  feet  above  the  zero  of  the  gage.  The 
present  gage  was  established  on  the  same  datum  as  the  one  which  it 
replaced. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  John  T.  Whistler,  district  engineer. 

Diiicharfje  ineamireineida  of  SHvicn  River  near  Bunu^,  Oreg.y  in  1004, 


Date. 


Hydrographer.       Widlh. 


A  roft  of 
Hection. 


Mean 
velocity, 


Januarv  19 I  J.  H.  Lewis 

March  15 1  M.  L.  Lewis  . . . 

Marc-h25 ' do 

Ai)ril  5 1 do 

April  (J I do 

April  11 1 do 

April  12 ! do 

April  15 1  J.  H.aiidM.  L.  , 

I       I^ewis. 

Mav  5 1  M.  I^.  Lewis  ..J 

May  20 | do ] 

Mav  29 ' <lo 

I  j 

-TuneS I do ! 

I  I 

•Tune  12 1 do i 

.June  20 , do ' 

I  I 

June  2;^ ' do I 

S«»pleiiil)er  8 ,  Saw yt'r&  Lewis. 


November  ()  . 


I^ndes  &  Ilovt 


Feet. 

26 

56 

52 

li 

80 

375 

879 

434 

2^)0 


72 


53 
52 
50 
50 
22 
44 


Stjnare/eet.  ■   /Y.  j)er  sec. 


29 

546 

400 

760 

704 

1,346 

1,500 

2,;i50 

1 ,  260 
658 
435 
375 
338 
259 
232 
18 
45 


1.50 
1.15 
.87 
1.50 
1.83 
2.11  j 
2.29 
2.10 

1.25 

1.35 

1.08 

.98 

.83 

.56 

.42 

1.00 

1.10 


Gape 
eight. 

Disehanire. 

Fed. 

Stcond-fett. 

2.85 

0  44 

9.30 

630 

6.60 

348 

13. 30 

1,141 

13.60 

1,290 

15.  20 

2,847 

16.10 

3, 430 

17.10 

4,925 

14.  30 
11.50 
7. 50 
5.80 
5.  20 
3.  75 
3.  42 
2.60 
2.80 


1,576 

887 
468 

280 

144 

98 

18 

49 


a  Wading  at  diflfereiit  bcction. 
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STREAM   MEASUREMENTS   IK   1904,  PART  X. 


Is'i  ir 


Mean  daily  gage  Jieighiy  infect,  of  SUvie»  River  near  Bum*,  (^>reg.,  for  lyoi 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


Jan. 

2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.80 
2.80 
2.80 
2.80 
2.80 
2.75 


Feb. 

2.76 
2.75 
2.75 
2.75 
2.75 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
3.90 
7.00 
7.00 
5.75 
4.80 
4.25 
9.70 
12.50 
12.90 
12.80 
11.80 
9.80 
7.20 
5.80 


Mar. 

5.25 

5.20 

5.10 

5.00 

5.50 

6.25 

12.20 

16.10 

15.60 

13.30 

11.90 

10.00 

8.65 

8.30 

9.30 

9.30 

8.75 

11.20 

11.70 

13.20 

13.00 

10.70 

10.10 

8.20 

6.95 

6.40 

6.00 

6.85 

8.45 

10.72 

9.70 


Apr.   ,  May 


9.25 
10.30 
11.20 
12.38 
13.10 
13.40 
13.82 
13.85 
14.25 
14.65 
15.45 
16.20 
16.65 
17.00 
17. 12 
16.70 
16.40 
16.00 
15.90 
15.90 
15.70 
15.60 
15.40 
15.10 
14.60 
14.20 
14.00 
14.20 
14.90 
15.00 


14.90 

14.72 

14.50 

14.40 

14.30 

14.30 

13.90 

18.80 

13.67 

13.52 

13.40 

13.20 

12.90 

12.67 

12.40 

12.10 

11.72 

11.50 

11.18 

11.10 

10.90 

10.40 

9.45 

9.00 

8.50 

8.30 

8.15 

8.00 

7.45 

7.10 

6.90 


June.    July. 


I 


6.90 
6.90 
6.90 
6.85 
6.90 
6.40 
6.00 
5.92 
5.90 
5.65 
5.45 
5.40 
5.22 
4.92 
4.45 
4.28 
4.10 
4.00 
3.88 
3.75 
3.62 
3.55 
3.40 
3.35 
3.30 
3.25 
3.10 
3.00 
8.00 
8.00 


3.10 

2.90 

2.90 

2.90 

2.90 

2.90 

3.00 

3.00 

3.05 

3.05 

3.10 

3.10 

3.15 

3.15 

3.20 

8.20 

3.15 

3.10 

3.10 

3.00 

2.95 

2.90 

2.90 

2.90  I 

2.90  ' 

2.90  I 

2.S0 

2.85  I 

2.85 

2.85 

2.85 


A  UK. 

2.85 

2.85 

2.83 

2.82 

2.80 

2.80 

2.80 

2.75 

2.70 

2.70 

2.70 

2.70 

2.70  I 

2.70  I 

2.60  I 

2.60  I 

2.60 

2.60  I 

2.60 

2.60  ! 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.6:> 

2.G5 

2.60 

2.60 

2.60 


Sept. 

2.60 

260 

2.60 

2.60 

2.60 

2.60  , 

2.G0  ' 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60  ' 

2.60  , 

2.60 

2.60 

2.60 

2.60 

2.60  . 

2.60  j 

2.60 

2.60  I 

2.60  I 

2.60  ' 

2.70  I 

2.75  j 

2.70 

2.70  t 


(Vt.     Xov.    I. 


2.70, 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.75 

2.7:> 

2.7.=) 

2.W 

2.  HO 

2.80 

2.80 

2.80 

2.80 

2.80 

2.  HO 

•i.m 

2,80 
2.80 
2.80 
2.80 
2.80 
180 


2.7.1 

2.75 
2.80 
2.80 


'J.W 
2.XI) 

1* 
IJV 
I'D 
2.«* 

!>« 

1* 
im 
1^ 

1* 

iv 
2.  SI 

IS 

IS' 

-.  *<' 

iS' 


MINDKRLIDBR,  8WBNDSEN,~1 
AND   CHANDLEB.  | 


GREAT   BASIN    DRAINAGE. 
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Rating  tahle  for  Silvies  River  near  Burns,  Oreg.,  from  January  i,  190A,  to  December 

Sly  1904. 


Gaee 
height. 

1 
Discharge. 

Second-feet.  , 

Gage 
height. 

Feet. 

Discharge. 

FKt. 

Second-feet. 

2.50 

6 

4.10 

152 

2.60 

15  1 

4.20 

161 

2.70 

24  1 

4.30 

170 

2.80 

33 

4.40 

179  1 

2.90 

42  ' 

4.50 

189  1 

3.00 

51  1 

4.60 

198 

3.10 

60 

4.70 

207 

3.20 

69 

4.80 

216 

3.30 

78 

4.90 

225  ! 

3.40 

87! 

5.00 

235  ' 

3.50 

97 

5.20 

253  ' 

3.60 

106 

5.40 

271  j 

3.70 

115 

5.60 

i 

290 

3.80 

124 

5.80 

308 

3.90 

133 

6.00 

327 

4.00 

143 

6.20 

1 

345  1 

1 

Feet. 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.50 

10.00 


1 

Second-feet.  ' 

Feet. 

363  , 

10.50 

382 

11.00 

400 

11.50 

419 

12.00 

437 

12.50 

455  ! 

13.00 

474 

13.50 

493 

14.00 

512 

14.50 

530 

15.00 

549 

15.50 

568  j 

16.00 

587  1 

16.50 

606 

17.00 

653 

17.50 

700 

Discharge. 


Second-feel. 

750 

805 

865 

930 

1,005 

1,095 

1,220 

1,440 

1,900 

2,440 

2,980 

3,520 

4,060 

4,600 

5,140 


The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
12  discharge  measurements  made  during  1903  and  1904.    It  is  not  well  defined. 

Estimated  moiUhly  discharge  ofSUvies  River  near  Bums,  Oreg.,  for  1904* 


Month. 


January  ... 
February . 

March 

April , 

May 

June . .   . . 

July 

August 

September 
October  ... 
November , 
December  , 


Diiichai^e  in  second-feet. 


The  year 


Totol  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

42 

6 

24.0 

1,476 

1 ,  075 

.     28 

285 

16,  390 

3,628 

235 

791 

48,640 

4,730 

629 

2,460 

146,400 

2,332 

409 

1,057 

64,990 

409 

51 

211 

12, 560 

69 

37 

50.1 

3,080 

37 

15 

21.9 

1,347 

28 

15 

16.3 

970 

33 

24 

30.2 

1.857 

33 

33 

33.0 

1,964 

46 

24 

30.7 

1,888 

4,  730 

« 

418 

301,  (KX) 
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SILVER   CREEK    NEAR   RILEY,  OREG. 

This  station  was  established  April  19,  li>(M,  by  John  H.  I^wis.  The 
gage  is  located  at  bridge  No.  3,  crossing  the  east  or  main  channel  of 
Silver  Creek,  on  the  Buras-Shaniko  stage  line,  12  miles  above  Riley. 
Oreg.,  and  6  miles  l>elow  the  proposed  reservoir  site  on  Silver  Creek. 
A  plain  staff  gage,  graduated  to  feet  and  tenths,  is  attached  vertically 
to  timbers  on  the  lower  side  of  the  bridge  at  the  left  bank.  During 
1904  the  gage  was  read  once  each  day  by  H.  D.  Cecil,  Ben  Mutter, 
and  R.  M.  Cantrell.  From  April  19  to  September  10,  1904,  when  the 
permanent  gage  was  established,  readings  were  obtained  by  measuring 
down  to  the  water  surface  from  a  mark  on  the  bridge  floor  with  a  rod 
so  graduated  as  to  give  gage  readings  direct.  Discharge  measure- 
ments are  made  from  three  bridges  over  the  three  channels  of  the 
stream,  in  the  line  with  the  gage,  and  at  high  stages  an  additional 
slough  is  measured  by  wading.  The  initial  point  for  sounding's  is  the 
west  end  of  the  floor  at  each  of  the  bridges.  The  channels  are  straight 
for  about  80  feet  al)ovc  and  50  feet  below  the  station,  and  the  current 
is  sluggish.  Both  banks  are  low,  covered  with  sagebrush,  and  sub- 
ject to  overflow.  The  l)ed  of  the  stream  is  composed  of  sand^-  clay. 
free  from  vegetation,  and  shifting.  There  are  three  channels  at  low 
water  and  four  or  more  at  extreme  floods.  The  bench  mark  i.s  a 
standard  United  States  Geological  Survey  iron  bench-mark  po^t  on 
the  north  side  of  the  road  in  front  of  the  house  of  the  observer.  Its 
elevation  is  20.19  feet  above  the  zero  of  the  gage.  The  bench  mark 
is  4,345  feet  above  sea  level,  datum  H.  The  top  of  the  floor  of  bridge 
No.  1  at  the  21-foot  mark  is  4,339.87  feet  above  sea  level,  and  15.06 
feet  above  the  zero  of  the  gage.  The  top  of  the  floor  of  bridge  No.  2 
at  the  20-foot  mark  is  4,338. ^59  feet  above  sea  level,  and  13.88  feet 
above  the  zero  of  the  gage.  The  top  of  the  floor  of  bridge  No.  3 
at  the  30- foot  mark  is  4,339.81  feet  above  sea  level  and  15.00  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  John  T.  Whistler,  district  engineer. 
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Discharge  meamremerUs  on  Silver  Creek  near  Riley y  Oreg.y  in  190S  and  1904- 


Date. 


1903. 
September  16 


Hydrographer. 


1904. 

April  16 

Aprill7 

May3 

May  10 

May  21 

Jane  5 

June  15  « 

June  25 

September  10  *». 

October  11 

October  29 


J.  H.  Lewis 

do 

do 

do 

do 

do 

M.  L.  Lewis 

W.  C.Sawyer 

do 

Landis  and  Cupper 
do 


width. 


.rem. 


88 
49 
43 
34 
34 
26 
4 
5 
11 


Area  of 
section. 


Sq./eeL 


722 
602 
239 
157 
90 
51 
43 
26 
1.0 
6.7 
3.0 


Mean 
velocity. 


FUperaec. 


1.86 

1.90 

1.56 

1.93 

1.25 

.84 

.77 

.56 

.75 

.65 

.97 


Gafre 
height. 


2.15 


12.95 
12.75 
9.45 
8.30 
6.35 
5.30 
5.00 
4.72 
4.37 
4.45 
4.40 


Dis- 
charge. 


Sec'/eet, 
1.0 


1,346 

1,145 

374 

303 

112 

43 

33 

14 


a  Measurement  nutde  from  Bridge  No.  3.  b  Measured  by  wading. 

Mean  daily  gage  fieighif  infeet^  of  Silver  Creek  near  Riley,  Oreg.,  for  1904- 


.8 
4.3 
3.0 


Day. 

Apr. 

May, 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

9.90 
9.80 
9.46 
9.80 
9.00 
8.76 
8.60 
8.50 
8.85 
8.80 
8.05 
7.80 
7.60 
7.60 
7.40 
7.86 
6.90 
6.45 
6.50 
6.35 
6.80 
6.25 
6.20 
6.15 
6.10 
6.20 
6.25 
6.30 
6.50 
6.85 
6.60 

5.85 
5.80 
5.60 
5.60 
6.70 
6.50 
6.45 
5.80 
5.81 
5.29 
5.82 
5.26 
5.20 
4.80 
4.85 
4.85 
4.84 
4.82 
4.80 
4.76 
4.76 
4.73 
4.74 
4.73 
4.72 
4,71 
4.70 
4.71 
4.72 
4.74 

4.76 
4.75 
4.73 
4.70 
6.20 
6.20 
6.75 
6.74 
6.78 
6.72 
6.71 
6.50 
6.30 
6.20 
5.84 
6.20 

4.40 
4.40 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 

4.45 
4.50 
4.60 
4.60 
4.60 
4.50 

4.55 
4.56 
4.56 
4.55 
4.65 
4.55 

4.55 
4.65 
4.55 
4.65 
4.55 
4.55 

4.55 
4.55 

4.6^ 

2 

4.66 

3    

4.66 

4 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 

4.45 
4.46 
4.45 
4.10 
4.40 
4.40 

4.40 
4.40 
4.40 
4.40 
4.^0 
4.40 

4.56 

5 

6 

4.55 

7 

4.66 

8 

4.50 

9 

4.56 

10 

4.87 
4.40 

4.56 

11 

4.66 

12 

13 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 

4.55 

14 

18.95 
13.46 
12.95 
12.76 
12.66 
12.45 
12.80 
11.90 
11.40 
10.95 
10.45 
10.05 
10.75 
10.90 
11.10 
10.50 
10.10 

4.56 

15 

4.56 

16 

4.55 

17 

4.55 

18 

4.65 

19 .* 

. 

20 

4.40 
4.40' 
4.40 
4.40 
4.40 
4.40 

4.65 

21 

4.55 

22 

4.60 

28 

5.00 

24 

6.00 

25 

5.00 

26 

27 

4.45 
4.46 
4.45 
4.40 

5.00 

28 

6.00 

29 

6.00 

30 

5.00 

31 

5.00 

IRR  133—05- 


-23 
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Rating  table  for  Silver  Creek  near  Riley,  Oreg,,  from  April  14  to  December  31, 1904. 


Gage 
height. 

I 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Dischaiife. 

Gage 
height. 

Diiicharire. 

Feet. 

Second-/cet. 

Feet. 

Sccond-fert. 

Feet. 

Second-feet. 

Feet. 

Second-fret. 

4.30 

0 

5.80 

78 

7.30 

184 

9.60 

424 

4.40 

2 

5.90 

84 

7.40 

192 

9.80 

452 

4.50 

6 

6.00 

90 

7.50 

200 

10.00  1 

480 

4.60 

10 

6.10 

96 

7.60 

208 

10.20 

512 

4.70 

14 

6.20 

102 

7.70 

216 

10.40 

544 

4.80 

18 

6.30 

108 

7.80 

225 

10.60 

578 

4.90 

24 

6.40 

114 

7.90 

235  1 

10.80 

614 

5.00 

30 

6.50 

120 

8.00 

245 

11.00 

650 

5.10 

36 

6.60 

128 

8.20 

265 

11.50 

758 

5.20 

42 

6.70 

136 

8.40 

285  1 

12.00 

890 

5.30 

48 

6.80 

144 

8.60 

305 

12.50 

1.061 

5.40 

54 

6.90 

152 

8.80 

326 

13.00 

1,290 

5.50 

60 

7.00 

160 

9.00 

350 

13.50 

1,540 

5.60 

66 

7.10 

168 

9,20 

374  ' 

14.00 

1,790 

5.70 

72 

I      7.20 

176 

9.40 

398  ! 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  basetl  iipr-n 
11  discharge  measurements  made  during  1904.  It  is  fairly  definecl  between  ga^* 
heights  4.40  feet  and  13.00  feet. 

Estimated  monthly  discharge  of  Silver  Creek  near  Riley,  Greg.,  for  1904- 


Month. 


January  . 
February 


March 


April 

May 

June 

July 

August 

September 
Octolxir  .. 
November 
December 


Discharge  in  second-feet 


Maximum. 


Minimum. 


466 
136 


60 
14 


The  vear 


4 

8 
30 


2 
2 

6 


eel. 

Mean. 

Total  in 
acTe-fet*» 

10.0 

Ki:> 

20.0 

1,1  =^« 

450 

27. 6-1 

935 

55.  m  • 

206 

12,  H?! 

38.7 

2.3i. 

54.2 

5.8 

35' 

2.6 

IV- 

2.3 

:4. 

6.2 

:v: 

14.4 

1            ^^' 

145 


105,  :*• 


Note.— Discharge  estimnted  January  1  to  April  14  and  July  17  to  Septembers,  inclusive. 
During  latter  part  of  year  gage  heights  estimated  tor  missing  days. 
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MISCELLANEOUS   MEASUREMENTS  IN   GREAT  BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Great 
Rasin  in  1904: 

Meaturemenis  oj  ditches  in  "Reno  Valley  in  1904. 


Date. 


Hydrographer. 


Ditch. 


Location. 


May  21...  0.  Heizer. 

June 6 do  ... 

Julys...; do  ... 

July  28..' do  ... 

Aug.  9 do  ... 

Aug.  23..' do  ... 


Abby Near  head-gate 


do 
do 
do 
do 
do 


do 
do 
do 
do 
do 


Aug.  23 do Chism i do 

I                          1                                      j 
June  20..' do do do 


June 24.. I do ' do  . 

May  21 . .! do ,  Co<?hron 


do 


June2... do 

June  29..' do 

Aug.  23.. j do 

Aug.  23.. j do 

Aug.  23..! do 

July  7...! do 

July  27 do 

Aug.  22 do 

Aug.  22 do 

June  20 do 

.June  28 do 

June  28 do 

Jane  21..' do 

July  7...| do 

July  20.. I do 

Aug.  13.. I do 

May  19..' do 

May  31 do 


June  20 do 

July  12 do 

Aug.  3 do 

Aug.  16..: do 

I do 

May  30.. I do 

June9...| do 

June  13- J do 


do 

do 

do 

Colombo  ... 

do 

do 

do..... 

do 

Countryman 

do 

do 


I 


Near  V.  &  T.  culvert 

do 

do 

do 

Near  asylum 

do 

do 

do 

do 

Near  head -gate 

do 

do 


English  Mill '  Chestnut  street 

do I do 

do do 

do do 


do 


do 


Frey  or  Indian |  Flume  near  head-gate. 


.do 
do 
.do 
do 
.do 


do 
do 
do 
do 
do 


G lendale Near  source. 

do ; do 

do I do 

do I do 


Gage 
height. 


Feel. 
2.1 
2.0 
1.5 
1.9 
1.9 
1.7 


2.3 

2.4 
1.9 


2.6 
3.0 


2.2 
2.3 
2.8 
2.7 
2.5  I 
2.7  I 


7 

3 

8 

7 

4 

4 

0 

8 

0 

4 

2.7 
2.7 
3.2 


Di.K- 
charge. 


S€C,-/l. 

16 

18 
8.2 

11 

10 
5.4 
2.7 
3.1 
3.8 

36 

32 

24 

22 
5.1 
4.7 
3.1 
3.9 
1.4 
2,6 
2.1 
3.9 

18 

19 

12 

18 

17 

23 

17 

12 
8.1 

11 

14 

12 

12 

12 

19 
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Measurements  of  ditches  in  Reno  VaUey  in  1904 — Continued. 


[so.  13X 


Date. 


June  21. 
June  28. 


Hydrographer. 


0.  Heizer. 
do  ... 


July  27.. I do 

Aug.  3 do 

June  10..; do 

July  12..! do 

July  18..' do 


Aug.  11. 
May  30. 
June  24. 
July  7.. 
July  12. 
May  19 . 
May  31 . 


do 
do 
.do 
do 
.do 
.do 
.do 


July  12.. • do 

Aug.  5 do 

Aug.  15 do 

June  22 do 

July  8 do 

July  28... do 

Aug.  4... do 

Ajig.  29.. do 


Aug.  29. 
Aug.  29. 
May  30 . 


do 
.do 
do 


June  17.. do 

July  9 do 

Aug.  3 do 

May  23..! do 


May  30 . 
June  10. 
June  20. 
Aug.  2.. 
May  21  . 

July  7.. 


.do 
.do 
.do 
do 
do 

.do 


July  20 do 

Aug.  10 do 


Mav  21 
June  9. 


do 
do 


Ditch. 


Glendale 

do 

.....do  

do 

Highland 

do 

do 

do .*. 

Holcomb 

do 

do 

do 

Lake 

do 

do 

do 

do 

Merrill 

do 

do 

do 

do 

Mitchell  &  Carmac 

do 

do 

do 

do 

do 

North  Truckee  irri- 
gation. 

do 


.do 
.do 
.do 


Orr 


do  . 

do  . 

do  . 

Pioneer 
do  . 


Location. 


I   GagB        Div 
height.,  ehaiTr 


Near  source 

do 

do 

do 

West  of  cemetery 

do 

do 

do 

Near  Mayberry  bridge 

do 

do 

do 

Near  head-gate 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Asylum  road, 


2.7 

3.0 

2.9 

3.0 

1.6 

1.7 

1.7 

1.8 

2.6 

2.6 

2.4 

2.4 

2.4 

2,3 

2.2 

2.5 

2.7 

2.0 

1.8 

1.9 

1.6 

1.3 


S€C,f 


do 
do 
do 
do 


Flume  near  old  secni- 
nary. 

do 

do 

do .• 

Near  head -gate 

do 


2.6 
2.6 
3.2 
3.2 

Art.  ^ 

2.0 

2.1 

1.6 

2.4 

2.0 

1.5 
2.4 
2.  2 
2.6 
3.0 


20 
12 
12 
19 


27 


27 


26 


47 
40 

a=> 

38 
39 

:fe 

33 
38 

41 
\9 


15 


15 
1*J 

11 

Ih 

17 

n 

16 

12 


41 
70 


31' 
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Measurements  of  ditches  in  Reno  Valley  in  1904 — Continued. 


Date. 


Hydrographer. 


I 


O.  Heizer 
....do.. 


June  23.. 
Julv7... 

July  13.. I do 

July  25.. do 

Aug.  5 do 

Aug.  8 do 

May  21 . 
June  1 . . 


do 
do 


June  15 do 


July  21. 
Aug.  8.. 
Aug.  8.. 
June  2.. 
June  10. 
June  20. 
Aug.  2.. 
June  16. 
June  22. 
July  8.. 
July  28. 
Aug.  4.. 
Aug.  29. 
Aug.  29. 
July?.. 
Aug.  8.. 
May  31 . 
July  12. 
Aug.  5.. 
Aug.  13. 
Junel.. 


June  6.. 
July  18. 
Aug.  15. 
June  2.. 
July  28. 
Aug.  29. 
June  2.. 
June  22. 
June  2.. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


do 
do 
do 
do 
do 
do 
.do 
.do 
do 


Ditch. 


Pioneer 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

Scott  ranch 

...  .do  

do  .... 

do  .... 

do  .... 


Location. 


Near  headgate 
do 


Qa^e 
height. 


do 
do 
do 
do 


Near  county  hospital 

do 

do 

do 

—  .do 


Sessions Near  headgate 

do ' do 

do : do 


Ftei. 

3.2 

2.0. 

2.0 

2.5 

2.8 

2.1 

1.8 

1.6 

2.0 

1.6 

1.7 


do I do 

do do 

Steamboat Above  Wiley's,  Verdi . 


do 
do 
do 
do 
do 


.do 
do 
do 
.do 
.do 


1.8 
2.2 
1.6 
2.2 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 


Sullivan Reno,  Spark's  road 

do ! do 

do I do 

Wheeler '  Near  headgate 

do , do 

do do 

do , do 


Wilson  .-. '  Flume,  near  Glendale 

ditch. 

do do 

do do 

do I do 

May  berry  &  Carr  . . ,  Near  headgate 

do I do 

do j do 

Hunter  Creek |  Above  diversions 

do I do 


May  berry,   north     Near  headgate 
side. 


2.2 
2.6 
2.0 
1.9 
2.1 
2.3 
2.2 

2.1 
2.3 
2.4 


Dia- 
change. 


Sec.-ft. 

45 

15 

15 

25 

23 
8.8 

37 

34 

41 

28 

30 
3.6 
1.5 
4.4 
.6 
2.4 

57 

59 

57 

56 

56 

56 

47 

26 

38 

47 

42 

43 

43 
3.4 

2.7 
3.6 
3.7 
1.6 
2.1 
1.5 
2.5 
3.0 
1.3 
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Date. 
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Measuremenls  of  ditches  in  Reno  Valley  in  1904 — Continued. 


[  xo.  1 


»9 


June  16. 
Aug.  29. 
July  28 . 
July  8.. 
July  28. 
Aug.  29, 


Hydrc^rapher. 


O.  Heizer 

do  .. 

do  .. 

do  ,. 

do  .. 

do  .. 


Diteh. 


Hogan 

do 

do 

Katz  . . 
do 


do 


Location. 


heigiit.  cbanrr. 


Near  headgate 

do 

do 

do 

do 

do 


11 


Miscellaneous  stream  measurements  m  Carson  River  hoMiiy  Nevada  and  CkiUjornvu 

1904. 


Date. 


Aug.  31 
Aug.  31 


Aug.  31 . . 
Aug.  31.. 
Aug.  31 . . 
Aug.  31.. 
Aug.  31.. 
Sept.  1 . . . 

Sept.  1 

Sept.  1... 
Sept.  1 . . . 
Sept.1... 
Sept.  1 . . . 
Sept.  1 . . . 
Sept.  1 . . . 
Sept.  1 . . . 
Sept.  1 . . . 
Sept.  3... 
Sept  5... 


Hydrographer. 


Stream. 


J.  T.  Shaw 
.....do  ... 


J.  T.  Shaw 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

.....do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 


CALIFORNIA. 

Bruns 

Fairview 


NEVADA. 

Heitmans  Springs 

Garaveti  No.  1 

Garaveti  No.  2  . . . 
Monf rena  Spring . 

Scossa  Creek 

Palmer  Creek 

Sheridan  Creek  . . 

Parks  Creek 

Motta  Creek 

Kingsbyry  Creek. 

Genoa  Creek 

Sierra  or  Dressier 

James  Canyon 

Jacks  Valley 

Clear  Creek 

Kings  Canyon 

Ash  Canyon 


Location. 


Mouth  of  can  von. . 

m 

do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 


DK 
chary. 


Sf. 


Mouth  of  canyon 

do 


4.h 


l.-J 

4  :* 

1.' 

1.1' 
•4  ■. 


X\ 


■» 


-1    < 


l: 


1 


f    1 
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Date.      I   Hydrographer. 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept 
Sept 
Sept. 
Sept. 
Sept. 
Sept 
Sept. 
Sept 
Sept. 
Sept 
Sept. 
Sept. 
Sept. 


8  ..'  J.T.Shaw... 


8  . 

9  . 
9  . 
9  . 
9  . 
9  . 
9  . 
9  . 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 


do 
do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Creek  or  ditch. 


Location. 


Little  Antelope  Creek 

Lost  and  Mill  Canyon 

Shields  Creek 

Hardy  ditch 

Goodknow  ditch 

Chichester  ditch  No.  1 

Coleville  ditch 

Alkali  ditch 

Swager  ditch 

Salmon  or  Carney  ditch 

Barnett  and  Love  ditch 

Eggleston  ditch 

Gullickson  ditch 

West  Walker  ditch 

Eggleston  ditch 

Goodknow  and  Harney  ditch 

Terry  ditch 

Taylor  ditch 

West  Walker  River 


Mouth  of  canyon. 

do 

do 

Near  Headgate. . . 
do 


do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Hoy's  bridge 


Dis- 
charge. 


Sec.-Jl. 
2.1 
5.2 
3.8 
5.5 
9.3 
4.9 
3.8 
3.3 

24 
4.9 

32 

14 
5.9 

33 

10 
1.0 
9.6 

22 

41 


MisceUanemis  measurements  of  creeks  in  Truckee  River  basin,  Nevada,  in  1904. 


Date. 


Hydrographer. 


Sept  19 

Sept.  19 

Sept.  19 

Sept.  19 

Sept.  19 

Sept.  20 

Sept  20 

Sept.  20 


J.  T.  Shaw 

do  .... 

do  ..... 

do 

do  .... 

do  .... 

do  .... 

do  .... 


Creek. 


Simmonds . 
Miisgrove.. 
Lewers . . . . 

do  .... 

Browns 

Franktown 
Ophir...  . 
Steamboat . 


Location. 


do 


Dis- 
charge. 


Sec. -feet. 
Mouth  of  canyon ...        1.1 

do 

Lewer's  ranch  . .  . . 

do 

I 

Mouth  of  canyon. . . i 

do I 

do I 


1.9 

.3 

.1 

2.1 

3.5 

6.0 

.6 
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STREAM   MEASUREMENTS   IN   1904,  PART   X. 

MUcellaneous  meamrements  in  Utah  Lake  bagin  in  1904, 
[By  C.  Tanner,  W.  G.  Swendsen,  and  H.  8.  Kleinschmidt.] 


(so.  121 


Date. 


Feb.  2 
Feb.  2 
May  17 
May  17 
Sept.  16 
Apr.  19 
May  16 
Dec.  22 
July  26 
July  26 
Sept.  17 

May  26 
May  27 
May  27 
May  27 
May  27 
May  27 
May  27 

Sept.  16 

July   26 

Apr.     3 

MAy   17 

Sept.  16 

Dec.   20 

Jan.  19 

to 
Jan.  23 

May  14 

to 
May   15 

May  31 

June  18 

to 
June  23 

Aug.    1 

to 
Aug.    2 

Oct.    15 

Dec.     3 

to 
Dec.     5 


Stream. 


Locality. 


Peteetneet  Creek 

do 

do 

do 

do 

PajTRon  slough 

do 

do 

Provo  Bench  canal 

Tanner's  race 

Discharge  of    Salem 
pond. 

Lake  Shore  canal 

Mill  race 

Canal 

Bench  canal 

Salem  canal 

New  Survey  canal 

Mill  race  waste 


Payson 

At  rating  flume 

In  canyon 

do 

Payson 

Near  mouth 

do 

do 

Below  mouth  of  canyon 

Provo,  Utah 

Salem,  Utah 


Width. 


Feci. 

7 

3.5 
18 
18 
10 
16 
10 
12 
16 

8 


Area  of 
section. 


I 


Spring  Lake 

j  West  Union  canal 
!  Daniels  Creek 

Santaquln  Creek . 

....do 

Provo  River 


Lake  Shore,  Utah 

Spanish  Fork,  Utah 

do 

Near  mouth  of  canyon . . 

do 

do 

Below    Spanish    Fork 
City. 

Spring  Lake,  Utah 

Near  Provo,  Utah 

DanielM  canyon 

Santaquln,  Utah 

do 


10 

IS 
7 
7 

12 
8 

18 

5 
12 


Sq./eeL 
4.7 
1.5 

22 

29 
5.0 

14 

18 
7.6 

26 
6.0 


Mean 

veloc- 

Ity. 

Ft.  pfr 
aecond. 

l.OB 

1.44 

8.54 

8.95 

1.54 

.98 

.61 

.91 

2.63 

2.50 


Gage       Db- 
hei^L  cbftTfr 


Above  Telluride  Power 
Co.'s  intake  dam. 


11 
10 
68 


^Utah  Lake  seepagea  . . .  <  41  streams 


I 

1- 


.do 
.do 
.do 

.do 
.do 
.do 


44  streams 

25  streams 

26  streams 

25  streams 


.do 
.do 


32 
29 
9.0 
24 
21 
19 
13 

2.8 
11 


2.84 
3.69 
2.79 
4.87 
1.64 
3.19 
1.77 

.61 
8.S9 


15 
5.6 
128 


4.(99 

i.n 

1.9tt 


Feet.    Ser.-fm 


LOS! 
L40 


.85 


U' 


'4 


u- 


i9 

2 


Tl 
.4* 

ti, 

i:. 


aThis  includcM  ail  measured  inflow  excepting  Provo  River  and  Spanish  Fork  River. 
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EatimaUd  monthly  ducharge  of  all  measured  streams  flowing  into  Utah  Lake  near  slwre  of 

lake,  IKah  Jot  1904- 


Month. 


Total  In 
acre-feet. 


Month. 


January  . 
February 
March. -- 

April 

May 

June 

July  .... 


24,470 
32, 770 
37, 820 
48, 470 
88,160 
52,490 
8,718 


August 

September. 
October  .. 
November , 
December  , 


The  year 


Total  In 
acre-feet. 


8,141 

9,174 

12,300 

15, 230 

21,490 

359,200 


NoTB.— The  above  table  includes  all  measurable  streams  of  any  character  flowing  into  Utah  Lake. 

Miscellaneotts  meamirementu  in  Bear  Rher  basin  in  1904* 
[By  C.  Tanner,  W.  G.  Swendsen,  and  H.  S.  Klelnschmidt.] 


Date. 


Stream. 


Nov.    7 

May  6 
June  10 
Nov.  8 
Dec.  21 
May    6 

June  10 
June  29 
Nov.  8 
Dec.  21 
May     6 

Nov.  8 
May     7 

May  8 
July     7 

June    4 

July  8 
Dec.  17 
Nov.    7 

May  ft 
June  9 
June  28 
Dec.  21 
May  5 
June  10 
June  30 


North    Branch   of    St. 
Charles  Creek. 

Fish  Haven  Creek  No.  5. 

do 

do 

do 

Swan  Creek  No.  6 


Ijocallty. 


Arf>ftnfl  Mean 
width.  |4J?fon.!^?|«'- 


Gage  I     Dls- 
height.  charge. 


One-fourth  mile  east  of 
road. 

Fishhaven,  Idaho 

do 

....do 

....do 


.do 
.do 
.do 
.do 


3  miles  south  of  Fish- 
haven  on  county 
road. 

do 

do 

At  lake 

On  county  road 


Laketown  Creek  (weir) ,  Near  Laketown  ... 
Nos.  7-9.  ' 

Spring  Creek Laketown,  Idaho. . 

North     Eden     Creek  I  North  Eden. Idaho 
No.  11.  I 

Stephen's  slough 

Power  CAnal  left  side 
Bear  River. 


Dingle,  Idaho 

Bear  River  Canyon. 


Logan  and  Hyde  Park 
canal. 


.do 
.do 


I^iOgan,  Utah 


Bear  Lake  outlet,  flow- 
ing into  Bear  Lake 
this  date. 

Ovid  Creek  No.  1 

....do 

do 

....do 

Paris  Creek  No.  2 

....do 

....do 


do 

do 

Bridge  on  turnpike. 


Ovid,  Idaho 

do 

do 

do 

Paris,  Idaho. 

do 

do 


Feet. 
16 

9 

9 
12 
12 
13 

13 
13 
2ft 
18 
16 

10 
4.5 

15 
21 

10 

10 
9.0 
38 

(>d 
58 
12 
10 
25 
28 
20 


I  Ft.  per 
Sq.feet.  \  second. 

8.8  I      L59 


Feet.    '  Sec.'/eet. 


10 

15 
5.2 
7.1 

32 

38 
34 
24 
30 


2.72 
2.77 
L23 
L37 
3.93 


4.63  , 
2.48 
1.82  '. 

i.«  I, 


1 

11 

.96  \ 

3.8 

L90  . 

1 

60 

2.76  1. 

84 

1.87  1. 

1 

19 

3.72  i 

5.1 

23 

1 

3.24  1 

5.5 

14 

.72,. 

152 

.26  . 

1 

1S5 

1.96  '. 

73 

2.13  '. 

39 

.61  '. 

9.0 

L16  '. 

23 

2.42  . 

41 

2.65  . 

20 

M2  . 

14 

27 

41 

6 

10 

126 

178 
84 
48 
44 
50 

10 
7 

166 
167 

72 

74 
10 
40 

362 
157 
24 
10 
55 
106 
23 
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Miscellaneous  mensurements  in  Bear  Rir^er  basin  in  1904 — Continued. 


Date. 

Stream. 

Locality. 

Width. 

Area  of 
section. 

MeanI 
veloc- 
ity. 

chwf? 

SerJ'fi 

•  • 
I. 

Nov.    8 

Paris  Creek  No.  2 .  .* 

Paris,  Idaho 

Feet. 
25 
42 
22 
12 
30 
16 
18 

Sq./etL 
18 
24 
•22 
17 
24 
14 
12 

1 

Ftper 
»eeomd,[ 

.96 

Dec.  21 

do 

do 

1.24            ii 

May     5 
June  10 

Bloomington  Creek  No.  3 

do 

Bloomington,  Idaho 

do 

2.50  i          VI 
2.79             IT 

June  28 

do 

do 

2.16 
2.31 
1.74 

k 

Nov.    8 

do 

do 

2 

Dec.   21 

do 

do 

'•» 

May    6 

May     5 
June  10 

3  creeks  bet  ween  Bloom- 
ington and  St.  Charles. 

St.  Charles,  Idaho 

do 

4 

St.  Charles  Creek  No.  4 

41 
43 
44 

18 
22 

62 
66 
62 
9.6 
21 

2.31 

do 

3.35          r: 

June  29 

do 

do 

1.77         i:] 

Nov.    8 

do 

do 

1.77 1        ;: 

Dec.  21 

do 

do 

1.33 

jt 

1 

Date. 


Dec.  7 

Dee.  7 

Dec.  7 

Dec.  6 

Deo.  6 

Dec.  7 

Dec.  6 

Dec.  6 

Dec.  G 

Dec.  6 

Dec.  6 


Miscellaneous  measurements  in  Jordan  River  basin  in  1904- 

[By  Caleb  Tanner.] 


Stream. 


Jordan  River 


.do 


.do 


Big  Cottonwood  Creek 
Decker  Lake  outlet 


Hot  Spring  Lake  outlet. 


Little  Cottonwood  Creek 

Mill  Creek 

North  Branch  of  Parleys  Creek. 
South  Branch  of  Parleys  Creek. 
Taylorsville  roller  mill  flume. . . 


Locality. 


Hub  dairy,  Salt  Lake 
City,  Utah. 

Above    Little    Cotton- 
wood Creek. 

Near  sewer  farm 


One-fourth  mile  above 
mouth. 

At      Redwood      road 
crossing. 

North  of  Salt  Lake  City, 
Utah. 

Near  mouth 

do 

do 

do 


Opposite  Little  Cotton- 
wood Creek. 


Width  A«»o'    Jlto^      Ih. 
^^^^'  section    ^f "^    cl^Rr 


FM. 
54 

40 

103 
26 

5.5 

17 

12 
8.5 
6.0 
8.0 
6.8 


Sq.feet, 
125 

51 

203 
28 

3.6 

8.2 

6.9 
9.1 
3.0 
4.3 
23 


Fl.pn 
Kcond. 

l.Si 

L21 

L05 
L83 

.82 

.98 

LIS 
2.62 
.86 
L44 
L70 


.S<".-^» 


il 


ItrXDERLlDBR.  SWEN 
ANO   CIIANDLEJI 
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Ml8ceilan£0U8  ineamrenientfi  in  Duchesne  River  basin  in  1904. 

[By  C.  Tanner  and  F.  Thomas.] 


Date. 


Oct.  6 

Cjct.  6 

Oct.  7 

Oct.  7 

Oct.  7 

Oct.  8 

Oct.  8 


Stream. 


Locality. 


Spring  Branch 


.do. 


Hades  Creelc 


Mountain  stream 


North  Fork  Duchesne. 


West  Fork  Duchesne. 
Nos.  I,2,3,and4 


Tributary  from  left 
North  Fork  Duchesne, 
Just  above  gaging 
station. 

Tributary  North  Fork 
Duchesne  from  right, 
just  above  cable  sta- 
tion. 

Tributary  North  Fork 
Duchesne. 

Tributary  North  Fork 
Duchesne,  1  mile 
below  Hades  Creek. 

Reconnaissance  survey 
crossing. 

do 


Width. 


Feet. 
11 


Oct.  12 

Oct.  12 

Oct.  12 

Oct.  12 

Oct.  12 

Oct.  12 


Mud  Creek. 


Strawberry  River 
spring  Branch . . . 

do 

Trout  Creek 

Springs 


Tributaries  West  Fork 
Duchesne,  between 
reconnaissance  sur- 
vey crossing  and  ca- 
ble station. 

At  upper  contour, State 
reservoir  survey, 
Strawberry  Valley. 

do 


.do 
.do 
.do 


Oct.    12  I  Bryants  Fork 


Oct.    12  j 
May  26 

I 
June  16  , 

June  26  , 

July  18  I 

Aug.  16  ' 

Oct.     8  ' 


Indian  Creek 
Wolf  Creek  .. 


At  upper  contour, State 
reservoir  survey, 
Strawberry  Valley, 
between  Trout  Creek 
and  Coal  Canyon. 

At  upper  contour,  State 
reservoir  survey, 
Strawberry  Valley. 

do 


Apr. 

5 

Apr. 

5 

Apr. 

«' 

Apr. 

6 

Apr. 

7 

Apr. 

8 

Apr. 

» 

Apr. 

9 

Sept. 

2 

do 

do 

do 

do 

do 

Duchesne  River 


I  Tributary   West 
Duchesne. 

....do 

....do 

....do 

....do 

....do 


Fork 


Red  Creek 


miles    below 


West  Fork  Duchesne.. 
North  Fork  Duchesne. 
Rock  Creek 


Twelve 
forks. 

Four  miles  above  junc- 
tion of  Currant  and 
Red  creeks. 

\t  forks 

do 


S3 
14 


3 

16 

(«) 
.8 

2.0 


Lake  Fork 


Strawberry  River 

do 

East  Fork  of  Lake  Fork 


At  junction  with  Du- 
chesne River. 

Eight  miles  above  junc- 
tion with  Duchesne. 


At  Starvation 

Above  Red  Creek 

Eight  miles  above  forks 
of  Lake  Fork. 

a  Estimated. 


5.5 

9 
12 

12 
11 
10 
10 
9.5 
60 

10 

18 
32 
36 

34 

46 
32 
41 


(Area  of 
section. 


Sq./eet. 
8.4 


Mean 
veloc- 
ity. 


Dis- 
charge. 


4.3 


30 
12 


.8 

9.7 

(«) 
.28 
1.6 


4.7 

5.9 
9.5 

9.4 
8.0 
6.1 
5.2 
4.9 
66 


21 
33 
42 

43 

44 
37 
52 


Ft.  per 

second.  Sec.-feet. 


L26 


L43 


,80 


1.17 


.82 
.98 

«■)  : 

1.00  I 
L19 


I 


64 


2.26  ! 


I 


3.35 

2.66 
2.33 
1.86 
2.10 
1.56 
1.28 

1.25 

1.02 
1.39  j 
1.10 

L77 

2.87 
1.45 
2.26 


10 

9.0 

6.2 
1.5 

24 

14 
3 


.6 

9.7 

.2 

.3 

3.4 

a.  5 


3.0 

13 
82 

25 
19 
12 
11 

8 
85 

6 

21 
46 
46 

77 

104 

54 

118 
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Miscellaneous  measurements  in  Duchesne  River  Iposin  in  1904 — Ck)ntinued. 


Date. 


Sept.  24 

Sept.  24 
Sept.  24 


Sept.  29 
Oct.  4 
Oct.     4 

Oct.  4 
Oct.     4 


Stream. 


Water  Hollow 


Little  Red  Creek 
do 


Creek  Noti.  1-2 . 

Rock  Creek 

Big  Spring 


No8.1^ 

Tawanta  Creek. 


Locality. 


Tributary    Currant 
Creek. 

do 


Width. 


Area  of 
section. 


Currant  Creek  (from 
right,  5^  miles  above 
gaging  station  at  road 
crossing). 

Tributary  West  Fork  of 
Lake  Fork. 

At  Reconnaissance  Sur- 
vey crossing. 

Tributary  Rock  Creek 
one-eighth  mile  be- 
low Reconnaissance 
Survey  crossing. 

Tributary  Rock  Creek 
between  big  spring 
and  cable  station. 

Tributary  Rock  Creek 
one-eighth  mile  be- 
low gaging  station.    . 


Feet. 
5.6 

3 
3.5 


Mean 

veloc- 
ity. 


l>L«r 
chaigt 


I 


\  Ft.  per 
Sq./eeL^  tecand. 

2.5  LS4 


L2 
1.2 


LIO 
1.50 


22 


4.2 


1.39 


1.75 


X4 

l.J 


«.3 
31 
7  4 

"2,1 


I 


Date. 


a  Estimated. 

MisceUaneous  measurements  in  Weber  and  Malad  River  basiju  in  1904- 

[By  W.  D.  Beers.] 


Date. 

Stream. 

Locality. 

Width. 

Area  of 
section. 

Dec.  14 

Lost  Creek 

Near  Croydon,  Utah 

Near     junction    with 
Weber  River. 

At  Devils  Slide 

Pert 
17 
29 

90 
90 
23 

Sq./eet. 
10 

Dec.  14 

do 

28 

Dec.  14 

Weber  River 

96 

Dec.  15 

do 

Devils  Gate 

107 

May  11 

Malad  River 

At  Riverside,  Utah 

52 

Mean 

veloc- 
ity. 


Di!»- 


FLper\ 

sec.    '  See,/fr\ 

0.81 
.94 


1.77 
2.07 
1.06 


1?: 


MisceUaneous  measurements  in  Sevier  River  basin  in  1904- 

[By  C.  Tanner.] 


Mar.  4 
Mar.  21 
Aug.  20 
Oct.    26 


Stream. 


Sevier  River. 

do 

do 

do 


Locality. 


Width. 


Area  of 
section. 


Mean 


veloc-    -<3««e 


Ity. 


height. 


Db- 

chAHfr. 


Sevier  Bridge,  Utah 

do 

do 

do 


Fset. 

Sq.  fert. 

Ft.  per 
9ec. 

49 

78 

0.99 

20 

20 

2.40 

20 

22 

2.10 

20 

23 

2.26 

i 

Feet.     I   Srf 

0.91 

.55  • 


r 


HINDBRLIDBS,  8WKND8BN 
AND   CHANDLER, 
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MisceUaneovs  mecLswretnents  in  Willow  CVeek  baain^  California^  in  1904. 


Date. 


1904. 
January  7  . . . 
May  12 

August  16  ... 
November  11 


Hydrographer. 


J.  8.  Evans 

James  Branham 

S.  G.  Bennett  and  J.  Y.  Toler. 
James  Branham 


stream. 


Locality.      DischaiKe. 


Willow  Creek. 

do j do 

do do  . 

do Standish 


Second-/eei. 
Susanville.!         11.6 

9 
5.4 
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A.  Page. 

Abby  ditch  In— 

Reno  Valley,  Nev.: 

dlfecharge 355 

gage  heighu 355 

Alamitos  canal  near— 
Calcxico,  Cal.: 

,        discharge 43 

ga§e  heights 44 

Alamo  channel  near— 
Calexico,  Cal.: 

discharge 41 

gage  heights 42 

Rockwood,  Cal.: 

discharge 22^280 

Alkali  ditch  in— 

Antelope  Valley,  Cal.: 

discharge aSQ 

Alma,  N.  Mex. 

San  Francisco  River  at: 

description 206-207 

discharge 206 

discharge,  mean  daily 207 

discharge,  monthly 208 

gage  heights 207 

American  Fork,  Utah: 
American  Fork  near: 

description 259 

discharge,  mean  daily 260 

discharge,  monthly 260-261 

gage  heights 259 

American  Fork  near- 
American  Fork,  Utah: 

description 259 

discharge,  mean  dally 260 

discharge,  monthly 260-261 

gage  heights 259 

Animas  River  at  and  near- 
Aztec,  N.  Mex.: 

description 187 

discharge 188 

discharge,  mean  dally 190 

discharge,  monthly 191 

gage  heights 189 

rating  table 190 

Durango,  Colo.: 

description 183-184 

discharge 185 

discharge,  monthly 186 

gage  heights 185 

rating  table 186 

Farmington,  N.  Mex.: 

description 191 

discharge 192 

discharge,  monthly 195 

gage  heights 193 

lating  table 194 


Ant«lope  Valley,  Cal.  Page, 

miscellaneous  measurements  in 359 

Ash  Canyon  In — 

Carson  River  basin,  Nev.: 

discharge 358 

Ashley  Creek  near- 
Vernal,  Utah: 

description 87 

discharge 87 

discharge,  monthly 89 

gage  heights 88 

rating  table 88 

Ashley  Creek  (Dry  Fork)  near- 
Vernal,  Utah: 

description 89-90 

discharge,  mean  daily 91 

discharge,  monthly 91 

Axial,  Colo. 

Milk  Creek  near: 

description 83 

discharge 83 

discharge,  monthly 85 

gage  heights H4 

rating  table 84 

Aztec,  N.  Mex. 

Animas  River  at: 

description 187 

discharge 188 

discharge,  mean  daily 190 

discharge,  monthly 191 

gage  heights 189 

rating  table 190 

B. 

Barnett  and  Ix)ve  ditch  in— 
Antelope  Valley,  Cal.: 

discharge 359 

Bear  Lake  at— 

Fish  Haven,  Idaho: 

description 236-237 

gage  heights 237 

Bear  Lake  outlet  In— 
Bear  River  basin: 

discharge 361 

Bear  River  at  and  near— 
Colllnston,  Utah: 

description 243 

discharge 244 

discharge,  monthly 245 

gage  heights 244 

rating  table 245 

Dingle.  Idaho: 

description 238 

discharge 238 

discharge,  monthly 240 

gage  heights 239 

rating  table 240 

367 
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Bear  River  at  and  near—  Page. 

Preston,  Idaho: 

description 241 

diachargre 241 

discharge,  monthly 243 

gage  heights 242 

rating  table 242 

Bear  River  baRin: 

miscellaneous  measurements  in 361-S62 

Bear  River  Canyon: 

power  canal  left  side  Bear  River  in: 

discharge 361 

Bench  canal  in— 

Utah  Lake  basin,  Utah: 

discharge 360 

Bern  ice,  Gal.— 
canal  No.  6  at: 

discharge 229-230 

Bests'  camp,  Mexico. 
Imperial  canal  near: 

discharge 231 

Padrone  River  diversion  at: 

discharge 2S2 

Big  Cottonwood  Creek  in— 
Jordan  River  basin,  Utah: 

discharge 362 

Big  Spring  (tributary  Rock  Creek)  in— 
Duchesne  River  basin,  Utah: 

discharge 364 

Blacksmith  Fork  near— 
HjTUm,  Utah: 

description 249 

discharge 249 

discharge,  monthly 251 

gage  heights 250 

rating  tabic 250 

Blacksmith  Fork,  power-plant  race  near— 
Hyrum,  Utah: 

description 261 

discharge 252 

discharge,  monthly 258 

gage  heights 252 

rating  table 258 

Bloomington,  Idaho: 

Bloomington  Creek  No.  3  at: 

discharge 362 

Bloomington  Creek  No.  3  atr— 
Bloomington,  Idaho: 

discharge 362 

Blue  River  near — 
Kremmling,  Colo.: 

description 151-162 

discharge 152 

discharge,  monthly 153 

gage  heights 152 

ratingtable 158 

Boulder  Creek  near— 
Newfork,  Colo.: 

de.«»cription 67-68 

diHcharge 68 

discharge,  monthly 69 

gage  heights 68 

rating  table 69 

Boundary  canal  near — 
Calexico,  Cal.: 

discharge ^ . .       47 


Brawley,  Cal.  Pfcgt- 

New  River  at: 

discharge 22»-2a' 

Browns  Creek  in— 

Truckee  River  basin.  Nev.: 

discharge Vw 

Bruns  Creek  in— 

Canon  River  basin,  Cal.: 

discharge 3?* 

Bryants  Fork  in— 

Duchesne  River  basin,  Utah: 

discharge *5 

Buford,  Colo. 

Marvine  Creek  near: 

description lOB 

discharge WS 

discharge,  monthly 1«>' 

gage  heights Idi 

ratingtable IN 

White  River  (North  Fork)  near. 

description 9l-9i 

discharge 92 

discharge,  monthly » 

gagehelghts S2 

ratingtable 93 

White  River  (South  Fork)  near: 

description 94 

discharge 94 

discharge,  monthly 96 

gagehelghts SS 

ratingtable 96 

Burns,  Oreg.  • 

Silvles  River  near: 

description 348-^9 

discharge 349 

discharge,  monthly 861 

gage  heights 3n0 

rating  table $>1 

C. 
Calexico,  Cal. 

Alamitos  canal  near: 

discharge.- C 

gagehelghts 44 

Alamo  channel  near: 

discharge 41 

gage  heights 42 

Boundary  canal  near: 

discharge 47 

Hemlock  canal  near: 

discharge 39 

gage  heights H 

Holt  canal  near: 

discharge T 

gage  heights S> 

Imperial  canal  (main)  near: 

discharge 4^ 

gage  heights If- 

New  River  at: 

discharge 'J5. 

Calif omia-Idexico  boundary  line: 

Imperial  canal  at: 

description >> 

discliarge :->i 

gage  heights s? 

Califomia-Nevada  State  line.    See  Nevada- 
California  State  line. 
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(^4imey  ditch.    See  Salmon  ditch.  Page. 

Carson  River  near- 
Empire,  Nev.: 

description 837 

diKharKe 387 

diacbarKe,  monthly 389 

gagehelghtR 838 

ratingtable 838 

Carson  River  (East  Fork)  near— 
Oardnerville,  Nev.: 

description 333-834 

discharge 834 

discharge,  monthly 336 

gage  heights 835 

ratingUble 336 

Carson  River  (West  Fork)  near— 
Woodfords,  Cal.: 

description 831 

discharge 831 

discharge,  monthly 333 

gage  heights 832 

ratingtable 332 

Careon  River  basin.  Nevada  and  CdUfomla: 

miscellaneous  measurements  in 358 

Carter  River,  Mexico. 
Imperial  canal  at: 

discharge 231 

Chalk  Creek  at^ 
Coalville,  Utah: 

description 2M-256 

discharge 255 

gage  heights 255 

Charleston,  Ariz. 

San  Pedro  River  at: 

description 208 

discharge 209-210 

discharge,  mean  daily 211 

discharge,  monthly 211 

gage  heights 210 

Chichester  ditch  No.  1  In— 
Antelope  Valley,  Cal.: 

discharge : 359 

(Chimney  Creek  at— 
Yampa,  Colo. : 

discharge 228 

Chism  ditch  in— 

Reno  Valley,  Nev.: 

discharge 355 

Cimarron,  Colo. 

Cimarron  River  at: 

description 165 

discharge 165 

discharge,  monthly 167 

gage  heights 166 

ratingtable 166 

Gunnison  River  near: 

description 157 

discharge 157 

discharge,  monthly 159 

gage  heights 158 

ratingtable 158 

Cimarron  River  at— 
Cimarron,  Colo.: 

description 165 

discharge 165 


Cimarron  River  at—  Page. 

Cimarron,  Colo.— Continued. 

discharge,  monthly 167 

gage  heights 166 

ratingtable 166 

Clear  Creek  in— 

Carson  River  basin,  Nev.: 

discharge 358 

Cliff,  N.  Me-x. 

Gila  River  near: 

description 198 

gage  heights 198 

Coalville,  Utah: 
Chalk  Creek  at: 

description 254-266 

discharge 255 

gage  heights 266 

Cochron  ditch  in— 
Reno  Valley.  Nev.: 

discharge 356 

Coleville,  Cal. 

Walker  River  (West  Fork)  near: 

description 823 

discharge 323 

discharge,  monthly 825 

gage  heights 324 

rating  table 324 

Coleville  ditch  in— 

Antelope  Valley,  Cal.: 

discharge 369 

Collinston,  Utah: 
Bear  River  near: 

description 243 

discharge 244 

discharge,  monthly 245 

gage  heights 244 

rating  table 245 

Colombo  ditch  in— 
Reno  Valley,  Nev.: 

discharge 366 

Colona,  Colo. 

Uncompahgre  River  near: 

description 171-172 

discharge 172 

dbsoharge,  monthly 174 

gage  heights 173 

ratingtable 173-174 

Colorado  River  at— 
Yuma,  Ariz.: 

description 25-26 

discharge 26-29 

discharge,  mean  daily 31 

discharge,  monthly 32 

evaporation  record 32 

gage  heights 80 

Colorado  River  drainage  basin: 

de.scription 23-26 

miscellaneous  measurements 228-282 

waste  measurements  in 229-230 

Colorado  Valley  Pumping  and  Irrigation 
Company's  canal,  Ariz.,  at — 

head:  discharge 230 

Yuma,  Ariz.: 

cost  of  pumping 52 

duty  of  water 48-51 

seepage  loss 53 


IRR  133—05 24 
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Cory,  Colo.  Page. 

Gunnison  River  near: 

description 159 

dlM*harge 160 

diiM;harKC,  monthly 161 

gage  heights 160 

rating  table 161 

Coulter,  Colo. 

Fraser  River  near: 

description 144-145 

discharge 146 

discharge,  monthly 146 

gage  heights 145 

rating  table 146 

Countryman  ditch  In — 
Reno  Valley,  Nev.: 

discharge 355 

Craig,  Colo. 

Elk  head  Creek  at: 

discharKe 228 

Fortification  Creek  at: 

discharge 228 

Yampa  River  near: 

description 72-78 

discharge 73 

discharge,  monthly 74 

gage  heights 73 

rating  table 74 

Creeks  and  canals  in  northeastern  Utah: 

discharge 2i2 

Croydon,  Utah: 
Lost  Creek  near: 

discharge 364 

Current  Creek  (3  miles  above  mouth): 

description 123 

discharge 123 

gage  heights 124 

Current  Creek  (13  miles  above  mouth): 

description 122 

discharge 123 

I). 

Daniels  Canyon,  Utah: 
Daniels  Creek  in: 

discharge 360 

Daniels  Creek  in — 

Daniels  canyon,  Utah: 

discharge 360 

Decker  Lake  outlet  at— 

Redwood  road  cn)ssiug,  Utah: 

discharge 362 

Delta,  Colo. 

Uncompahgre  River  at: 

description 177-178 

discharge 178 

discharge,  monthly 180 

gage  heights 179 

rating  table 179-180 

Devils  Gate.  Utah: 
\Vel)er  River  at: 

discharge 364 

Devils  Slide,  Utah: 
Weber  River  at: 

discharge 364 


Dingle,  Idaho:  PM^ 

Bear  River  at: 

description 23?» 

discharge 'ZSf- 

diachaige,  monthly '240 

gage  heights 2?*? 

rating  table 2fe) 

Stephen's  slough  at: 

discharge fci 

Donner  Creek  near— 
Truckee,  Cal.: 

description .^' 

discharge S2i 

discharge,  monthly ;*i.' 

gage  heights *l' 

rating  table 1*2 

Dressier  Creek.    See  Sierra  Creek. 
Dry  Fork,  northeastern  Utah,  above — 
mouth: 

discharge 232 

Dry    Gulch    Creek,    northeastern     Utah» 
above — 
mouth: 

discharge ' 221 

Duchesne  River,  Utah — 

l>elow  forks: 

discharge 3S3 

near  My  ton,  Utah: 

description 11: 

discharge 11* 

discharge,  monthly ::.^ 

gage  heights in 

rating  tiible ir 

Duchesne  River  (North  Fork).  Utah — 

at  forks: 

discharge 3»^» 

above  forks,  Utah: 

description ll» 

discharge 1  is  2KS 

gage  heights \Vi 

Duchesne  River  (West  Fork),  Utah— 

at  forks: 

d  ischarge Srw 

above  forks,  I'tah: 

description l !». 

discharge 11 6,  >c 

gage  heights I  IT 

Duchesne  River  basin: 

miscellaneoiu)  measurements  in 363-V^ 

Durango,  Colo. 

Animas  River  at: 

description 1S3-1«^ 

discharge :  <■ 

discharge,  monthly !•• 

gage  heights i  v 

rating  table l*» 

Duty  of  water  near; 

Yuma,  Ariz t* 

E. 

East  Creek.    See  Rock  Creek. 
Eggleston  ditch  in— 

Antelope  Valley,  Cal.: 

discharge 
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Elburz,  Nev.  Page. 

Humboldt  River  (North  Fork)  near: 

description 283 

dischaii^e 284 

disch&rge,  monthly 285 

gvgeheighti 284 

ratingtable 285 

Elk  Rirer  near- 
Trull,  Colo.: 

description 78 

discharge 78 

dlschaige,  monthly 80 

gage  heights 79 

rating  table 79 

Elkhead  Creek  at— 
Craig,  Colo.: 

discharge 228 

Hayden,  Colo.: 

dlBcharge 228 

Elko,  Nev. 

Humboldt  Kiver  (South  Fork)  near: 

description 294 

discharge 295 

discharge,  monthly 296 

gage  heights 295 

rating  table 296 

Empire,  Nev. 

Caraon  River  near: 

description 837 

discharge 337 

discharge,  monthly 389 

gage  heights 888 

rating  table 338 

English  Mill  ditch  in— 
Reno  Valley,  Nev.: 

discharge 365 

F. 
Fairview  Creek  in— 

Carson  River  basin,  Cal.: 

dischai^e 358 

Fall  Creek  near— 
Fayette,  Wyo.: 

description 66 

di.schaige 66 

discharge,  monthly 67 

gage  heights '. 66 

rating  table 67 

Farm  Creek,  northeajstem  Utah,  above- 
mouth: 

di.Hcharge 232 

Farmers'  canal  in— 

Colorado  River  basin: 

discharge 231 

Farmington,  N.  Mex. 
Animas  River  near: 

description 191 

discharge 192 

discharge,  monthly 195 

gage  heights. ..% 193 

rating  table 194 

San  Juan  River  near: 

description 180-181 

discharge 181 ,  228 

discharge,  monthly 183 

gage  heights 182 

rating  table 182-183 


Fayette,  Wyo.  Page. 

Fall  Creek  near: 

description 65 

discharge 66 

discharge,  monthly 67 

gage  heigh  ts 66 

rating  table 67 

Pole  Creek  at: 

description 62-63 

discharge 63 

discharge,  monthly 65 

gage  height"* 64 

rating  table 64 

Fishhaven,  Idaho. 

Bear  Lake  at: 

description 236-237 

gage  heights 237 

Fish  Haven  Creek  No.  5  at: 

discharge 361 

Swan  Creek  No.  6  at: 

discharge , 361 

Fish  Haven  Creek  No.  5  at— 

Fishhaven,  Idaho: 

discharge 361 

Fort  Duchesne.  Utah. 

Uinta  River  at: 

description 106 

discharge 107 

discharge,  monthly 109 

gage  heights 108 

rating  table 108 

Fortification  Creek  at— 

Craig,  Colo.: 

dL<«3barge 228 

Franktown  (^reek  in— 

Truckee  River  basin,  Nev.: 

discharge 369 

Fraser  River  near- 
Coulter,  Colo. : 

description 144-145 

discharge 145 

discharge,  monthly 146 

gage  heights 146 

rating  table 146 

Frey  ditch  in- 

Reno  Valey,  Nev.: 

discharge 355 

«. 
Garaveti  Creek  in— 

Carson  River  ba.«(in,  Nev.: 

discharge 368 

Gardnerville,  Nev. 

Carson  River  (East  Fork)  near: 

description 333-3:M 

discharge 334 

discharge,  monthly 336 

gage  heights ;?36 

rating  table 336 

Genoa  Creek  in— 

Carson  River  ba.sin,  Nev.: 

disc;harge 368 

Gila  City,  Ariz. 
Gila  River  netir : 

description 204 

discharge 205 

dischai^e,  monthly 206 

gageheights 205 
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Gila  River  at  and  near —  Page. 

Cliff,  N.  Mex.: 

description 198 

gage  heightfl 198 

Gila  City,  Ariz.: 

description 204 

discharge 205 

dischaige.  monthly 206 

gage  heights 205 

San  Carlos,  Ariz.: 

description 199 

discharge 200-202 

discharge,  mean  daily 208 

discharge,  monthly 201 

gage  heights 202 

Glendale  ditch  in— 

Reno  Valley,  Nev.: 

discharge  3&&-356 

Glenwood  Springs,  Colo. 

Grand  River  at: 

description 139-140 

discharge 140 

discharge,  monthly 141 

gage  heights 140 

ratingteble 141 

Golconda,  Nev. 

Humboldt  River  near: 

description 288-289 

discharge 289 

discharge,  monthly 291 

gage  heights 290 

rating  table 291 

Goodknow  and  Harney  ditch  in — 

Antelope  Valley,  Cal.: 

\  discharge 869 

Government    canal,    northeastern     (Ttah, 
below— 

headgatc: 

dLscharge 232 

Grand  Lake,  Colo. 

Grand  Lake  outlet  near: 

description 132-133 

dischaige 133 

discharge,  monthly 134 

gage  heights 134 

ratingtable 134 

Grand  River  (North  Fork)  near: 

description 130-131 

discharge 182 

discharge,  monthly 132 

gage  heights 131 

rating  table 132 

Grand  Lake  at— 

East  inlet: 

discharge 228 

North  Inlet: 

discharge 228 

North  outlet: 

discharge 228 

Grand  Lake  outlet  near- 
Grand  Lake,  Colo.: 

description 132-133 

discharge 133 

discharge,  monthly 134 

gage  heights 134 

ratingtable 134 


Grand  River  at  and  near— 

Glenwood  Springs,  Colo.: 

description 13»-l«' 

dischaige lln 

discharge,  monthly 141 

gage  heights !*• 

ratingtable lil 

Hot  Sulphur  Springs,  Colo.: 

deecription u 

dischaige ^ : 

discharge,  monthly ir 

gage  heights l». 

rating  table u- 

Kremmling,  Colo.: 

description ir 

discharge !> 

discharge,  monthly i  •* 

gage  heights i  .• 

rating  table i* 

Palisades,  Colo.: 

description n. 

discharge 1  *. 

discharge,  monthly 144 

gage  heights it, 

rating  table n 

Wolcott,  Colo.: 

discharge is 

Grand  River  (North  Fork)  near- 
Grand  Lake,  Colo.: 

description 130- u: 

discharge ijlj 

discharge,  monthly i:^' 

gage  heights :.: 

rating  table i  _ 

Great  Basin  drainage: 

description 'JSus* 

miscellaneous  meaKurements  on  riverK, 

ditches,  creeks,  and  canaJs. . .  3n6-3K' 
Great  Stilt  Lake  at— 

Saltair,  Utah: 

description 276-_t: 

gage  heights t" 

Green  River  at — 

Greenriver,  Wyo.: 

description '^ 

discharge >, 

discharge,  monthly .v 

gage  heights ». 

rating  table v 

Jensen,  Utah: 

description .' ^ 

discharge ~ 

discharge,  monthly \. 

gage  heights 

rating  table 

Ouray,  Utah: 

description ^ 

discharge =- 

gage  heights n 

Greenriver,  Wyo. 
Green  River  at: 

description 

discharge ' s 

discharge,  monthly •« 

gage  heights 

rating  table 
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(iullickson  ditch  in—  Pa«:e. 

Antelope  Valley,  Cal.: 

diticharire 3Gi9 

Gunniflon,  Utah. 

San  Pitch  River  near: 

deHeription 281 

discharge 281 

discharge,  monthly 283 

gage  heights 282 

rating  table 282 

Sevier  Rive^  near: 

description 277-278 

discharge 278 

ditioharge.  monthly 280 

gage  heights 279 

rating  table 280 

(iuDniM)n  River  at  and  near— 

Cimarron,  Colo.: 

description 157 

discharge 157 

discharge,  monthly 159 

gage  heights 158 

rating  table 168 

Cory,  Colo.: 

description 169 

discharge 160 

discharge,  monthly 161 

gage  heights 160 

rating  table 161 

Whitewater,  Colo.: 

description 162 

discharge 163 

dischaiye,  monthly 164 

gage  heights 163 

rating  tables 164 

Gunnison  River  (North  Fork)  near- 
Hot(*hkis3,  Colo.: 

des<ription 167-168 

discharge 168 

discharge,  monthly 170 

gage  heights 169 

rating  table 169-170 

H. 
Hades  Creek  in— 

Duchesne  River  basin,  Utah: 

discharge 363 

Hamilton,  Colo. 

Marapos  Creek  at: 

discharge 228 

Williams  River  at: 

description 80-81 

discharge 81 

disi'harge,  monthly 82 

gage  heights 81 

rating  table 82 

Hardy  ditch  in— 

Antelope  Valley,  Cal.: 

discharge 359 

Hayden,  Colo. 

Elk  head  Creek  at: 

discharge 228 

Heitmans  Springs  in — 

Carson  River  basin,  Nev.: 

discharge 368 


Helper,  Utah.  Page. 

Price  River  near: 

description 128-129 

discharge 129 

discharge,  monthly 130 

gage  heights 129 

ratingtable 130 

Hemlock  canal  near— 
Calexico,  Cal.: 

dlschai^e 39 

gage  heights 40 

Hesperus,  Colo. 

La  Plata  canal  near: 

discharge 228 

La  Plata  River  at: 

description 195 

discharge 196 

gage  heights 196 

Highland  ditch  in- 
Reno  Valley,  Nev.: 

discharge 856 

Hobart  Mills,  Cal. 

Pro.sser  Creek  near: 

description 818 

discharge 318 

discharge,  monthly 320 

gage  heights 319 

rating  table 319 

Hobble  Creek  near— 
Springville,  Utah: 

description 268 

discharge 268 

discharge,  monthly 270 

gage  heights 269 

ratingtable 26^270 

Hogan  ditch  in— 

Reno  Valley,  Nev.: 

dischaz^e 358 

Holcomb  ditch  in — 
Reno  Valley,  Nev.: 

discharge 356 

Holt  canal  near- 
Calexico,  Cal.: 

discharge 37 

gage  heights 38 

Hot  Spring  Lake  outlet  n(»ar— 
Salt  Lake  City,  Utah: 

discharge '. 3o2 

Hot  Sulphur  Springs,  Colo. 
Grand  River  at: 

description 136 

discharge 136 

discharge,  monthly. 137 

gage  heiglits 136 

ratingtable 136 

Williams  Fork  near: 

description 146-147 

discharge 147 

discharge,  monthly 148 

gage  heights 147 

rating  table 147 

Hotchkiss,  Colo. 

Gunnison  River,  (North  Fork)  near: 

description 1G7-168 

discharge 168 

discharge,  monthly 170 
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Hotchkisfl,  Colo.— Continued.  Page, 

(iimnison  River  (North  Fork)  near: 

gage  heights 169 

rating  table 169-170 

Humboldt  River  at  and  near — 

Golconda,  Nev.: 

description 28»-289 

discharge 289 

discharge,  monthly 291 

gage  heightii 290 

rating  table 291 

Oreana,  Nev.: 

description 292 

di.s<;harge 292 

discharge,  monthly 294 

gage  heights 293 

rating  table "293 

Palisade,  Nev.; 

description 286 

discharge 286 

discharge,  monthly 288 

gage  heights 287 

rating  table 287 

Humboldt  River  (North  Fork)  near— 
Elburz,  Nev.: 

description 283 

discharge 284 

discharge,  monthly 285 

gage  heights 284 

rating  table 285 

Humboldt  River  (South  Fork)  near— 
Elko,  Nev.: 

description 294 

discharge 295 

discharge,  monthly 296 

gage  heights 295 

rating  table 296 

Hunt  Creek  at — 
Yampa,  Colo.: 

discharge 228 

Hunter  Creek  ditch  in— 
Reno  Valley,  Nev.: 

discharge 357 

Hyrum,  Utah: 

Blacksmith  Fork  near: 

description 249 

discharge 249 

discharge,  monthly 251 

gage  heights 250 

rating  table 250 

Blacksmith  Fork  iKJwer-plant  ra<'e  near: 

description 251 

discharge 252 

dLscharge,  monthly 253 

gage  heights 252 

rating  table 253 

I. 

Imperial  canal  at  and  near- 
Bests'  camp,  Mexico: 

discharge 281 

Imperial  canal  (main)  near— 
Calexico,  Cal.: 

discharge 45 

gage  heights 46 


Imperial  canal  at—  Pa^ 

California- Mexico  boundary  line: 

description 5 

diachaigc  (old  gaging  stAtion ) "A 

gage  heights 

heading  in  Mexico: 

discharge  (new  gaging  Rtation ) % 

junction  with  Carter  River,  Mexico: 

discharge -.1 

Imperial  Valley  canals: 

description JM" 

Independence  Creek  below — 

Independence  Lake,  Cal.: 

description Si- 

discharge 31' 

discharge,  monthly vT 

gage  heights S]*> 

ratingtable si: 

Independence  Lake,  Cal. 

Independence  Creek  below: 

description i'.'-' 

discharge *".  • 

discharge,  monthly i: 

gage  heights l' 

rating  table 3.: 

Indian  Creek  in — 

Duchesne  River  basin,  Utah : 

discharge ir» 

Indian  ditch.    See  Frey  ditch. 
Ives  ditch  at — 
Yuma,  Ari2.: 

seepage  loss H 

J. 

Jacks  Valley  In— 

Carson  River  basin,  Nev. : 

discharge >v 

James  Canyon  In— 

Carson  River  basin,  Nev.: 

discharge ;> 

Jensen,  Utah: 

Green  River  at: 

description t 

discharge 

discharge,  monthly 

gage  heights ^" 

rating  table *■ 

Jordan  River,  Utah- 
above  Little  C-ot  ton  wood  l^reek: 

discharge *'. 

at  Salt  Lake  City: 

discharge 

near  sewer  farm: 

dLscharge j. 

near  Lehi: 

description 2.Vi-.  ■ 

discharge .:» 

discharge,  monthly ;  .- 

gage  height** •: 

rating  table • 

Jordan  River  and  canals  systenun,  I'tah: 

discharge  of,  in  acre-feet s* 

Jordan  River  basin,  Utah: 

miscellaneous  measuremen t*  in .*. 


nroEz. 


875 


K.  Page. 

Katz  ditch  In— 

Reno  Valley,  Nev.: 

discharge SJiS 

Kings  Canyon  in — 

Carson  River  basin,  Nev.: 

discharge 858 

Kingsbury  Creek  in— 

Carson  River  basin,  Nev.: 

diachaige 368 

Kokomo,  Colo. 

Tenmile  Creek  near: 

description lftS-164 

discharge 154 

discharge,  monthly 156 

gage  heights 155 

rating  table 155-156 

Kremmling,  Colo. 

Grand  River  near: 

description 187 

discharge 138 

discharge,  monthly 139 

gage  heights 138 

ratlngtable 138 

Muddy  River  near: 

description 150 

discharge 151 

page  heights 151 

Blue  River  near: 

description 151-152 

discharge 152 

discharge,  monthly 158 

gage  heights 152 

ratlngtable 153 

L. 

La  Plata  canal  near- 
Hesperus,  Colo.: 

discharge 228 

La  Plata  River  at— 
Hesperus,  Colo.: 

description 195 

discharge 196 

gage  heights 196 

Lake  Creek,  northeastern  Utah,  below — 
junction: 

duficharge 282 

Lake  Creek  (West  Fork)  at— 
mouth: 

discharge 232 

Lake  ditch  iu— 

Reno  Valley,  Nev.: 

discharge 356 

Lake  Fork,  8  miles  above — 
Duchesne  River,  Utah: 

discharge 3ia 

Lake  Fork  (East  Fork)  in— 
Duchesne  River  basin,  Utah: 

discharge 363 

Lake  Fork  below— 
forks,  Utah: 

description 126 

discharge 126 

Lake  Fork  near- 
mouth,  Utah: 

description 127 

discharge 127 


Uike  Fork  (East  Fork),  8  miles  above—       Page, 
forks,  Utah: 

description 126-126 

discharge 126 

Lake  Fork  (West  Fork),  10  miles  above- 
forks,  Utah: 

description 124-125 

discharge 125 

Lake  Shore,  Utah: 

Lake  Shore  canal  at: 

d  ischaige 360 

Spanish  Fork  River  near: 

description 274 

discharge 275 

discharge,  monthly 276 

gage  heights 275 

rating  table 276 

Lake  Shore  canal  atr- 
Lake  Shore,  Utah: 

discharge 860 

Lake  Winnemucca  inlet  near- 
Wads  worth,  Nev.: 

description 309 

discharge 310 

discharge,  monthly 811 

gage  heights 310 

rating  table 311 

Laketown,  Idaho: 

Laketown  Creek  (weir),  Nos.  7-9,  near: 

discharge 361 

Spring  Creek  at: 

discharge 361 

Laketown  Creek  (weir),  Nos.  7-9,  near- 
La  ketown,  Idaho:' 

discharge 861 

Laselle  ranch  at— 
Yuma,  Aiiz.: 

duty  of  water .tO 

Lehi,  Utah: 

Jordan  River  near: 

description 255-256 

discharge 256 

discharge,  monthly 258 

gage  heights 257 

ratlngtable 268 

Lewers  Creek  in — 

Truckee  River  banin,  Nev.: 

discharge 859 

Little  Antelope  Creek  in— 
Antelope  Valley,  Cal.: 

discharge 359 

Little  Cottonwood  Creek,  Utah: 
Jordan  River  above: 

dischaige 862 

Little  Red  Creek  in— 

DucheMie  River  basin,  Utah: 

discharge 364 

Little  Snake  River  near- 
May  bell,  Colo.: 

description 85 

discharge 85 

discharge,  monthly 86 

gage  heights 86 

rating  table 86 
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Little  Tnickee  River  near—  Page. 

IMne  Station,  Cal.: 

description 312 

discharge 813 

discharge,  monthly 314 

gage  height* 313 

ratingtable 314 

Logan,  ITtah. 

Logan,    Hyde    Park,    and    Smlthfleld 
canal  at: 

dUchaige 861 

gage  heights 248 

Logan  River  near: 

description 246 

diHchargc 246 

discharge,  monthly 248 

gage  heights 248 

rating  table 247 

Logan,  Hyde  Park,  and  Smith Aeld  canal 
at — 
Logan,  Utah: 

discharge 361 

gage  heights 248 

Logan  River  near- 
Logan,  Utah: 

description 246 

discharge 246 

discharge,  monthly 248 

gage  height* 247,248 

ratingtable 247 

Lost  and  Mill  Canyon  in— 
Antelope  Valley,  Cal.: 

dischaige 359 

Lost  Creek  near— 
Croydon,  Utah: 

discharge 364 

Junction  with  Weber  River: 

discharge 364 

Ludy  canal,  Ariz.,  at — 
head: 

d  isc  barge 230-231 

M. 

McC^y,  Colo. 

R<ick  Creek  at: 

discharge 228 

McDowell,  Ariz. 

Salt  River  at: 

description 21&-216 

discharge 216-218  \ 

discharge,  mean  daily 220  , 

disi^harge,  monthly 221 

gage  heights 219 

Verde  River  nt: 

description 222-223  [ 

discharge • 223-226 

dLscharge,  mean  daily 227 

discharge,  monthly 227 

gage  heights 226 

Malad  River  at — 
Riverside,  Utah: 

discharge 364 

Malad  River  buxiii,  Utah: 

miscellaueoiis  measurementM 364 


Malheur  Lake  at— 
The  Narrows,  Oreg.: 

description S44-94d 

gage  heights 34' 

Marapos  Creek  air— 
Hamilton,  Colo.: 

discharge 2* 

Marvlne  Creek  near— 
Buford,  Colo.: 

description lOS 

discharge 1U8 

discharge,  monthly lifi 

gage  heights 101 

ratingtable 1« 

Maybell,  Colo. 

Little  Snake  River  near: 

description JC 

dischaige •« 

discharge,  monthly >€ 

gage  heights •« 

ratingtable H 

Yampa  River  near: 

description 7'^ 

discharge 7^ 

discharge  monthly T 

gage  heights 7« 

ratingtable 77 

Mayberry  ditch  in— 
Reno  Valley,  Nev.: 

discharge S5T 

Maylierry  &  Carr  ditch  in— 
Reno  Valley,  Nev.: 

discharge SST 

Meeker,  Colo. 

White  River  near: 

description 9C 

dischaige »r 

discharge,  monthly yt 

gage  heights #» 

ratingtable »• 

Merrill  ditch  In— 
Reno  Valley,  Nev. : 

discharge jst 

Merrillville,  Cal. 
Willow  Creek  at: 

description si. 

discharge nj 

discharge,  monthly ?« 

gage  heights m. 

rating  table 34 

Milk  Creek  at  and  near- 
Axial,  Colo.: 

description v 

discharge * 

discharge,  monthly ^i 

gage  heights '^, 

rating  table «, 

Mill  Creek  in- 

Jordan  River  basin,  Utah: 

discharge ss. 

Mitchell  &  Carmac  ditch  in— 
Reno  Valley,  Nev.: 

dischaige a:« 
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Moapa,  Nev.  Page. 

Muddy  River  near: 

description 196 

discharge 197 

gage  heightfl 197 

Monfrena  Spring  in— 

Caraon  River  basin,  Nev.: 

discharge S58 

Montrose,  Colo. 

Uneompahgre  River  at: 

description 175 

discliarge 176 

discharge,  monthly 177 

gage  heights 176 

rating  table 176 

Motts  Creek  in— 

Carson  River  basin,  Nev.: 

discharge 358 

Mud  Creek  in— 

Strawberry  Valley,  Utah: 

discharge 803 

Muddy  River  near— 

Kremmling,  Colo.: 

description 150 

discharge 151 

gage  heights 151 

Moapa,  Nev.: 

description 196 

discharge 197 

gage  heights 197 

Musgrove  Creek  in — 

Truckee  River  basin,  Nev.: 

discharge 869 

My  ton,  Utah. 

Duchesne  River  near: 

description 118 

discharge • 113 

discharge,  monthly 115 

gage  heights 114 

rating  table 115 

N. 

Nevada-California  State  line: 
Truckee  River  at: 

description 304 

discharge 304 

discharge,  monthly 306 

gage  heights 305 

ratlngtable 306 

New  River  at— 
Brawley,  Cal.: 

discharge 229-280 

Calexico,  Cal.: 

discharge 232 

New  Survey  canal  in— 
Utah  Lake  basin,  Utah: 

discharge 360 

Newfork,  Colo. 

Boulder  Creek  near: 

description 67-«8 

d  htcharge 68 

discharge,  monthly 69 

gage  heights 68 

rating  table 69 

North  Eden.  Idaho: 

North  Eden  Creek  No.  11  Kt: 

discharge 361 


North  Eden  Creek  No.  11  at—  Page. 

North  Eden,  Idaho: 

discharge 361 

North  Truckee  Irrigation  ditch  in— 
Reno  Valley.  Nev.: 

discbarge 356 

O. 

Oakley,  Utah: 

Weber  River  near: 

description 253-254 

dl8(;harge 254 

gage  heights 254 

Ophir  Creek  in— 

Truckee  River  basin,  Nev.: 

discharge 359 

Oreana,  Nev. 

Humboldt  River  near: 

description  . ., 292 

discharge 292 

discharge,  monthly 294 

gage  heights 293 

ratlngtable 293. 

Orr  ditch  in- 

Reno  Valley,  Nev.: 

discharge 356 

Ouray,  Utah. 

Green  River  at: 

description 59 

discharge 59 

gage  heights 60 

White  River  near: 

description 102 

discharge 102 

gage  heights 102 

Ouray  School,  Utah. 

Uinta  River  at: 

description 109 

discharge 110 

discharge,  monthly Ill 

gage  heights 110 

mtingtable Ill 

Ovid,  Idaho. 

Ovid  Creek  No.  1  at: 

discharge 361 

Ovid  Creek  No.  1  at- 
0\id,  Idaho: 

discharge 361 


P. 


Padrone  River  diversion  at— 
Bests'  camp,  Mexico: 

discharge 232 

Palisade,  Nev. 

Humboldt  River  at: 

description 286 

discharge 286 

discharge,  monthly 288 

gage  heights , . . .      287 

rating  table 287 

Pine  Creek  near: 

description 297 

discharge 297 

gage  heights 298 
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Palisades,  Colo.  Pa^e. 

Grand  River  near: 

description 142  ^ 

discharge 142 

discharge,  monthly 144 

gage  height« 143 

rating  table 143 

Palmer  Creek  in— 

Carson  River  basin,  Nev.: 

discharge S/VS 

Paris,  Idaho. 

Paris  Creek  No.  2  at: 

discliarge 361-362 

Paris  Creek  No.  2  at— 
Paris,  Idaho: 

discharge 361-362 

Parks  Creek  in — 

Carson  River  basin,  Nev.: 

discharge S.** 

Parleys  Creek  (North  and  South  branches) 
in— 
Jordan  River  basin,  Utah: 

discharge 362 

Payson,  Utah. 

Peteetneet  Creek  at: 

discharge SCO 

Payson  slough  in — 
Utah  Lake  basin: 

discharge 360 

Peteetneet  Creek — 
at  i'ayson,  Utah: 

discharge 360 

in  Utah  Lake  ba.sin: 

discharge 360 

Pine  Creek  near- 
Palisade,  Nev.: 

description 297 

dis<!harge 297 

gage  heights 298 

Pinedale,  Wyo.: 

description 60-61 

discharge 61 

discharge,  monthly 62 

gage  heights 61 

rating  table 62 

Pine  Station,  Cal. 

Little  Truckee  River  near: 

de.s<Tiption 312 

discharge 313 

discharge,  monthly 314 

gage  heights 313 

rating  table 314 

Pinedale,  Wyo. 

Pine  Creek  near: 

description 60-61 

discharge 61 

discharge,  monthly 62 

gage  heights 61 

rating  table 62 

Pioneer  ditch  in— 
Reno  Valley,  Nev.: 

discharge 356-357 

Pole  (?rcek  at — 
Fayette,  Wyo.: 

desjTiption 62-63 

discharge 63 

dLscharge,  monthly 65 


Pole  Creek  at— Continued.  BMn* 

Fayette.  Wye: 

gage  heights *>i 

rating  table <6i 

Pole  Creek,  northcastem  Utah,  above — 
mouth: 

discharge 2S. 

Preston,  Idaho. 

Bear  River  near: 

description iC 

dischaiice :il 

discharge,  monthly .-i 

gage  heights IL 

rating  table re- 
price River  near- 
Helper,  Utah: 

description l^li 

discharge LS 

discharge,  monthly !i 

gage  heights li- 

rating  table li 

Prosser  Creek  near— 
Hobart  Mills.  Cal.: 

description *:• 

discharge ;?> 

discharge,  monthly -j 

ga«re  heights -:  • 

rating  table ^.: 

I*rovo,  Utah. 

Provo  River  (at  mouth  of  canyon )  near: 

description 'Xl-i. 

discharge .». 

discharge,  monthly ^*~ 

gage  heights j 

rating  table j*. 

Provo  River  (at  San  Pedro.  Lx*  An^le« 
and  Salt  Lake  Railroad  bridge' < 
near: 

description .* 

dischar]ge 

discharge,  monthly *' 

gage  heights _• 

rating  table -3*-.-" 

Tanner's  race  at: 

discharge s 

Telluride  Power  Company'^  Hume  nemr 

discharge,  monthly -i 

West  Union  canal  near: 

dischaiige ( 

Provo  Bench  canal  in— 
Utah  Lake  basin,  Utah: 

discharge 

Provo  River,  Utah— 

at  mouth  of  canyon  near  Provo,  I'tah: 

description iv.;..* : 

discharge 

discharge,  monthly 

ga^e  heights 

rating  table 

at  San  Pedro,  Los  Ani^elcs  and  Salt  Lake 
Railroad  bridge  near  Prove,  Utah: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table i*^ 

in  Utah  Lake  basin: 

discharge • 


J 
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Rangely,  Colo. 

White  River  near: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heights 100 

ratingtable 101 

Red  Creek,  Utah- 
above  narrows: 

description 127-128 

discharge 128 

in  Duchesne  River  ba.sin,  Utah: 

discharge 863 

Reno  Valley,  Nev. 

miscellaueouf*  measurements  of  ditches 

in 355-358 

Riley,  Oreg. 

Silver  Creek  near: 

description 362 

discharge 358 

discharge,  monthly 354 

gage  heights 353 

ratingtable 35i 

Riverside.  Utah. 
Malad  River  at: 

discharge 364 

Ro<-k  Creek,  Colo.,  at— 
McCoy,  Colo.: 

discharge 228 

Rock  Creek,  Utah— 

at  Duchesne  River,  Utah: 

discharge 363 

in  Duchesne  River  basin,  Utah: 

discharge 364 

10  miles  above  mouth: 

description 119-120 

discharge 120 

gage  heights 120 

Rockwood,  Cal. 

Alamo  channel  at: 

discharge 229-230 

Roosevelt,  Ariz. 
Salt  River  at: 

description 212 

dwcharge 212-218 

discharge,  mean  daily 214 

discharge,  monthly 214 

gage  heights 213 

Ton  to  Creek  at: 

description 221 

gage  heights 222 

Rose  flume  in — 

Colorado  River  busin  (at  Rose  ranch): 

discharge 231 

RoHC  ranch  at — 
Yuma,  Ariz.: 

duty  of  water 61 

S. 
St.  Charles,  Idaho. 

St  Charles  Creek  No.  4  at: 

discharge 362  | 

St.  Charles  Creek  ( North  Branch )  ii^—  ' 

Bear  River  ba.sin: 

discharge 361 


St.  Charles  Creek  No.  4  at—  Page. 

St.  Charles,  Idaho: 

discharge 362 

Salem  canal  In— 

Utah  Ltike  basin,  Utah: 

discharge 360 

Salem  pond  at — 

Salem,  Utah: 

discharge 860 

Salmon  ditch  in— 

Antelope  Valley,  Cal.: 

discharge 359 

Salt  Lake  City,  Utah. 

Hot  Spring  Lake  outlet  near: 

discharge 362 

Jordan  River  at: 

discharge 862 

Salt  River  at— 

McDowell,  Ariz.: 

description 215-216 

discharge 216-218 

discharge,  mean  daily 220 

discharge,  monthly 221 

gage  heights 219 

Roosevelt,  Ariz.: 

description 212 

discharge 212-213 

discharge,  mean  daily 214 

discharge,  monthly 214 

gage  heights 213 

Saltair,  Utah. 

Great  Salt  Lake  at: 

description 276-277 

gage  heights 277 

San  Carlos,  Ariz. 

Gila  River  at: 

description 199 

dihcharge 200-202 

discharge,  mean  daily 203 

discharge,  monthly 204 

gageheighte  202 

San  Francisco  River  at— 

Alma,  N.  Mex.: 

description 206-207 

di.Hcharge 206 

discharge,  mean  daily 207 

discharge,  monthly 208 

gage  heights 207 

San  Juan  River  near— 
Farmington,  N.  Mex.: 

descri  ption 180-181 

discharge 181,228 

discharge,  monthly 183 

gage  heights 182 

ratingtable 182-18:J 

San  Pedro  River  at— 
Charleston,  Ariz.: 

description 208 

discharge 209-210 

discharge,  mean  daily 21 1 

discharge,  monthly 211 

gage  heights 210 

San  Pitch  River  near— 
Gunnison,  Utah: 

description 281 

discharge 281 


380 


IKDEX. 


Sand  Pitch  River  near— Continued.  Page. 

Gunnison,  Utah: 

discharge,  monthly 283 

gage  heights 282 

rating  table 282 

Santaquln,  Utah. 

Santaquln  Creek  at: 

d  Iflcharge 880 

Santaquln  Creek  at— 
Santaquln,  Utah: 

discharge 860 

Scoflsa  Creek  in— 

Carson  River  basin,  Nev.: 

discharge 3*')8 

Bcott  ranch  ditch  In— 
Reno  Valley,  Nev.: 

discharge 367 

Seepage  Investigations  near  Yuma,  Ariz ...       48 
Sessions  ditch  in — 
Reno  Valley,  Nev.: 

discharge 857 

Sevier  Bridge,  Utah. 
Sevier  River  at: 

discharge 364 

Sevier  River  at  and  near— 
Qunnison,  Utah: 

description 277-278 

discharge 278 

discharge,  monthly 280 

gage  heights 279 

rating  table 280 

Sevier  Bridge,  Utah: 

discharge 364 

Sevier  River  ba.<(In,  Utah: 

miscellaneou.s  mcusurementA  In 364 

Sheridan  C^reek  in- 

Carson  River  basin,  Nev.: 

discharge 358 

Shields  Creek  in— 

Antelope  Valley,  Cal.: 

discharge 859 

Sidney,  Colo. 

Walton  Creek  at: 

discharge 228 

Sierra  Creek  in— 

Carson  River  basin,  Nev.: 

discharge 858 

Silver  Creek  near— 
Riley,  Greg.: 

de.«»criptlon 352 

discharge 353 

discharge,  monthly 854 

gage  heights 353 

rating  table 354 

Silverlake,  Oreg.: 

des(;ription 344 

Silverlake,  Oreg. 
Silver  Creek  near: 

description 344 

Silvles,  Greg. 

Sllvies  River  near: 

description 345-34G 

dischurge 346 

discharge,  monthly 348 

gag''  heights 347 

rating  table 347-348 


Silvlefl  River  near—  Pimv. 

Bums,  Oreg.: 

description Si^-J*. 

discharge Zf* 

discharge,  monthly s?.: 

gage  heights »•• 

ratingtable £4 

Silvles,  Greg.: 

description *45-  ¥ 

discharge »*' 

discharge,  monthly *4* 

gage  heights MT 

ratingtable 347-:4» 

Simmonds  Creek  in — 

Truckee  River  basin,  Nev.: 

discharge - .-     s> 

Soda  Creek  at^- 

Steamboat,  Colo.: 

discharge i> 

Steamboat  Springfi,  Colo.: 

discharge -^ 

Spanish  Fork.  Utah. 

canal  at: 

discharge Sn- 

mill  race  at: 

discharge « 

Spanish  Fork  near: 

description t: 

discharge J"' 

discharge,  monthly .7. 

gage  heights J". 

ratingtable jm-r 

Spanish  Fork  near- 
Lake  Shore,  Utah: 

description SA 

discharge r" 

discharge,  monthly .T* 

gage  heights -T' 

rating  table iT- 

Spanish  Fork,  Utah: 

description -T. 

discharge S. 

discharge,  monthly .'~ 

^age  height* r. 

rating  table JTi-.?. 

Spring  Branch  In— 

Strawberry  Valley,  l^tah: 

discharge Y. 

Spring  Branch  (tributary  North  Ft»rk  Du- 
chesne) in— 
Duchesne  River  basin: 

discharge *. 

Spring  Creek  at— 
Laketown.  Idaho: 

discharge i. 

Steamboat,  Colo.: 

dhscharge i." 

Steamboat  Springs,  Colo. : 

discharge zy 

Spring  Lake,  UUh. 
Spring  Lake  at: 
,  discharge *. 

Spring  Lake  at— 
I         Spring  Lake.  Utah: 
i  discharge 
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Spiingvllle,  Utah.  Page. 

Hobble  Creek  near: 

deacrlption 268 

diflcharge 268 

discharge,  monthly 270 

gage  heightA 269 

rating  table 269-270 

Siandioh,  Cal. 

WUlow  Creek  at: 

discharge 366 

steamboat,  Colo. 
Soda  Creek  at: 

discharge 228 

Spring  Creek  at: 

discharge 228 

Walton  Creek  at: 

discharge 228 

Steamboat  Creek  in— 

Trackee  River  basin,  Nev.: 

discharge 359 

Steamboat  ditch  In— 
Reno  Valley,  Nev.: 

discharge 367 

Steamboat  Springs,  Colo. 
Soda  Creek  at: 

discharge 228 

Spring  Creek  at: 

discharge 228 

Yampa  River  at: 

description 70 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  table 71 

Stephen's  slough  at— 
Dingle,  Idaho: 

discharge 861 

Strawberry  River,  Utah— 
at  Starvation: 

discharge 363 

in  Duchesne  River  btisin,  Utah: 

discharge 368 

in  Strawberry  Valley,  Utah: 

description 121 

discharge 121 ,  363 

discharge,  monthly 122 

near  Red  Creek: 

discharge 863 

Strawberry  Valley.  Utah. 
Bryants  Fork  In: 

discharge 368 

Indian  Creek  In: 

discharge 363 

Mud  Creek  in: 

discharge 863 

Spring  Branch  in: 

discharge 363 

Strawberry  River  in: 

description 121 

discharge 121, 363 

discharge,  monthly 122 

Trout  Creek  in: 

discharge 863 

Sullivan  ditch  in— 
Reno  Valley,  Nev.: 

discharge 357 


Susan  River  near—  Page. 

Susan vllle,  Cal.: 

description 339-840 

discharge 340 

discharge,  monthly 341-342 

gage  heights 340 

rating  table 341 

Susan  vllle,  Cal. 

Susan  River  near: 

description 33&-840 

discharge 840 

discharge,  monthly 341-342 

gage  heights 340 

rating  table 341 

Willow  Creek  at: 

discharge  365 

S wager  ditch  in— 

Antelope  Valley,  Cal.: 

discharge 359 

Swan  Creek  No.  6  at^ 

Fishhaven.  Idaho: 

discbarge 861 

T. 
Tahoe,  Cal. 

Truckee  River  at: 

description 307 

discharge 307 

discharge,  monthly 309 

gage  heights 308 

rating  table 308 

Tanner's  race  at — 
Provo,  Utah: 

discharge 360 

Tawanta  Creek  in— 

Duchesne  River  basin,  Utah: 

discharge 364 

Taylor  ditch  In— 

Antelope  Valley,  Cal.: 

discharge 359 

Taylorsville  roller  mill  flume  opposite- 
Little  Cottonwood  Creek,  Utah: 

discharge 362 

Tellurlde  Power  Company's  flume  near- 
Pro  vo,  Utah: 

discharge,  monthly 264 

Tenmlle  Creek  near— 
Kokomo.Colo.: 

description 168-164 

discharge 164 

discharge,  monthly 156 

gage  heights 155 

rating  table 155-156 

Terry  ditch  In— 

Antelope  Valley,  Cal.: 

discharge 359 

The  Narrows,  Oregon: 
Malheur  Lake  at: 

description 344-346 

gage  heights 345 

Ton  to  Creek  at— 
Roosevelt,  Ariz.: 

description 221 

gage  heights 222 

Troublesome,  Colo. 

Troublesome  River  at: 

description 148 
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TroiiblcHome,  Colo. — Continued.  Pa^e. 

Troublesome  River  at: 

(liM'harKe 149 

discharge,  monthly 1.50 

gage  heights 149 

rating  table 149 

Troublesome  River  at— 
Troublesome,  Colo.: 

description 148 

discharge 149 

discharge,  monthly 150 

gage  heights 149 

rating  table 149 

Trout  C!reek  in — 

Duchesne  River  ba.««in,  Utah: 

discharge 363 

Truckee,  Cal. 

Donner  Creek  near: 

description 320 

discharge 321 

discharge,  monthly 322 

gage  heights 321 

rating  table 322 

Truckee  River  at  and  near — 

Nevada-California  St*ite  line: 

description 304 

discharge 304 

discharge,  monthly 306 

gage  heights 305 

rating  table 306 

Tahoc,  Cal.: 

description 307 

discharge 307 

discharge,  monthly 309 

gage  heights 308 

rating  table 308 

Vista,  Nov.: 

description 301 

discharge 301-302 

discharge,  monthly 303 

gage  heights 302 

rating  table 303 

Wadsworth,  Nev.: 

description 298-299 

discharge 299 

discharge,  monthly 300 

gage  heights 299 

rating  table 300 

Tnickee  River  basin,  Nev. 

miscellaneous  measurements  of  creek 

in 359 

Trull,  Colo. 

Elk  River  near: 

description 78 

discharge ^ 78 

discha  rge,  monthly 80 

gage  heights 79 

rating  table 79 

r. 

Uinta  River  at— 

Fort  Duchesne.  Utah: 

description 106 

dlHcharge 107 

discharge,  monthly 109 

gage  heights 108 

rating  table 108 


Uinta  River  at— Continued.  Pacv 

Oumy  School,  Utah: 

description !••' 

discharge 1.' 

dischazf^e.  monthly II. 

gage  heights i: 

rating  table ::: 

Whiterocks,  Utah: 

description i-i' 

discharge i» 

Uncompahgre  River  at  and  near — 

Colona,  Colo.: 

description 171-::. 

discharge ': 

dLschai^e,  monthly 174 

gage  heights i: 

rating  table I7i-iu 

Delta,  Colo.: 

description l7T-i:» 

discharge l> 

discharge,  monthly > 

gage  heights :"> 

rating  table ITS-l-* 

Montrose,  Colo.: 

description 'T' 

discharge : "  ■ 

discharge,  monthly 1"" 

gage  heights ;:» 

rating  table 'T 

Utah,  northeastern: 

miscellaneous  measurementji  of  cTeck« 

and  canals  in i. 

Utah  Lake.  Utah: 

measured  streams  flowini;  into: 

discharge .•■•« 

discharge,  monthly r. 

Utah  Lake  basin: 

miscellaneous  measurements 9<-' 

V. 

Verde  River  at— 

McDowell,  Ariz.: 

description 'Jiil-J. 

discharge 23  .l*^ 

discharge,  mean  dail  y 

discharge,  monthly 

gage  heights ,, u 

Vernal.  Utah. 

Ashley  Creek  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table v- 

Ashley  Creek*  ( Dry  Fork »  near: 

description •*  » 

discharge,  mean  daily 

discharge,  monthly 

Vista,  Nev. 

Tnickee  River  at: 

description 

discharge 3.»:     . 

Truckee  River  at: 

discharge,  monthly ? 

gage  heights 

ratingiable ; 
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W.  Pa«e. 

VVabuska,  Nev. 

Walker  River  near: 

description 828 

discharge 328 

discharge,  monthly 330 

gage  heights 329 

rating  table 32»-330 

Wadsworth,  Nev. 

Lake  Winnemucca  inlet  near: 

description 309 

discharge 810 

discharge,  monthly 811 

gage  heights 310 

rating  table 311 

Truckee  River  near: 

desc ri ption 298-299 

discharge 299 

discharge,  monthly 300 

gage  heightH 299 

ratiugtable 300 

Walker  River  near— 

Wabuska,  Nev.: 

description 328 

discharge 328 

discharge,  monthly 330 

gage  heights 329 

rating  table 329-330 

Walker  River  (East  Fork)  near— 

Yerington,  Nev.: 

description 325 

discharge 32  > 

discharge,  monthly 327 

gage  heigh  is 326 

rating  table 827 

Walker  River  (We«t  Fork)  near- 
Col  evil  le,  Cal.: 

description 823 

discharge 323 

discharge,  monthly 3'25 

gage  heights 824 

rating  table 324 

Walton  Creek  at— 

Sidney,  Colo.: 

discharge 228 

Steamboat,  Colo.: 

discharge 228 

Waste  measurements  in— 

Colorado  River  basin 229-230 

Water  Hollow  in— 

Duchesne  River  basin,  Utah: 

discharge 364 

Weber  River  nt  and  ni*ftr— 

Devils  Gate,  Utah: 

discharge 364 

Devils  Slide,  Utah: 

discharge 364 

Oakley.  Utah: 

description 2.'i3-254 

discharge 254 

gage  heights 254 

Weber  River  basin,  Utah: 

miscellaneous  measurements  in 364 

West  Union  canal  near- 

Provo,  Utah: 

discharge 360 


West  Walker  irrigating  ditch  in —  I'age. 

Antelope  Valley,  Cal.: 

discharge 359 

West  Walker  River  in— 
Antelope  Valley,  Cal.: 

discharge 359 

Wheeler  ditch  in — 
Reno  Valley,  Nev.: 

discharge 857 

White  River  at  and  near- 
Meeker,  Colo.: 

description 97 

discharge 97 

discharge,  monthly 99 

gage  heights 98 

rating  table 98 

Ouray,  Utah: 

description 102 

discharge 102 

gage  heights 102 

Rangely,  Colo.: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heights 100 

rating  table 101 

Whiteriver,  Colo.: 

discharge 228 

White  River  (North  Fork)  near— 
Buford,  Colo.: 

description 91-92 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

rating  table 93 

White  River  (South  Fork)  near— 
Buford,  Colo.: 

description 94 

discharge 9t 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Whiteriver,  Colo.: 
White  River  at: 

discharge 228 

Whiterocks.  Utah: 
Uinta  River  near: 

description 105 

discharge 106 

Whiterocks  River  near. 

description 112 

discharjje 112 

Whiterocks  River  near— 
Whiterocks,  Utah: 

description 112 

discharge 112 

Whitewater,  Colo. 

Gunnison  River  at; 

description 162 

discharge 163 

discharge,  monthly 164 

gage  heights 163 

rating  table 164 
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VVilliamH  Fork  near—  Pa^e. 

Hot  Sulphur  Springs,  Colo.: 

description 146-147 

discharge 147 

discharge,  monthly 148 

gage  heights 147 

rating  table 147 

Williams  River  at— 

Hamilton,  Colo.: 

description 80-«l 

discharge 81 

discharge,  monthly 82 

gage  heights 81 

rating  table 82 

Willow  Creek  at— 

Merrillville,  Cal.: 

description 342 

discharge 342 

discharge,  monthly 344 

gage  heights 343 

rating  table 343 

Standish,  Cal.: 

discharge 365 

Susanville,  Cal.: 

discharge 865 

Willow  Creek  basin.  Cal.: 

miscellaneous  measurements  in 365 

WiLson  ditch  in — 

Reno  Valley,  Nev.: 

discharge 357 

Wolcott,  Colo. 

Grand  River  at: 

discharge 228 

Wolf  Creek  in— 

Duchesne  River  basin,  Utah: 

discharge 363 

Woodford s,  Cal. 

Carson  River  (West  Fork)  near: 

description 331 

discharge 331 

discharge,  monthly 333 

gage  heights 332 

rating  table 332 

Y. 
Yampa.  Colo. 

Chimney  Creek  at: 

discharge 228 

Hunt  Creek  at: 

discharge 22K 


Y'ampa,  Colo.— Continued.  Pare 

Yampa  River  at: 

d  ischarge 'i> 

Yampa  River  at  and  near— 

Craig,  Colo.: 

description 7::-: 

discharge t  '. 

discharge,  monthly "4 

gage  heights T.. 

rating  table 'i 

Maybell,  Colo.: 

description ~ 

discharge r 

discharge,  monthly 7T 

gage  heights T^ 

rating  table TT 

Steamboat  Springs, Colo.: 

description ?• 

d  ischarge "* 

discharge,  monthly TJ 

gage  heights ": 

rating  table r 

Yampa,  Colo.: 

discbarge 2^ 

Yerington,  Nev. 

Walker  River  {East  Pork)  near: 

description z: 

discharge 3? 

discharge,  monthly ■\r 

gage  heights 

rating  table *.' 

Yuma,  Ariz. 

Colorado  River  at: 

description 2V.«> 

discharge Jft-.i- 

discharge,  mean  daily -: 

discharge,  monthly '. 

evaporation  record 

gage  heights 

Colorado  Valley  Pumping  and  Irriga- 
tion Company  s  canal  at: 

cost  of  pumping '•: 

duty  of  water 4vv 

seepage  loss ^ 

Ives  ditch  at: 

seepage  loss _. 

Laselle  ranch  at: 

duty  of  water » 

Rose  ranch  at: 

duty  of  water 
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PUBLICATIONS  OF  UNITED  STATES  GEOLOGICAL  SURVEY. 

[Water-supply  Paper  No.  13S.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Mono^ntiphs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  allotted  every  member  of  Congress,  from  whom  they  may 
be  obtained,  free  of  charge,  on  application. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be 
consulted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  £,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

Seriei  P.— The  hydrographic  progress  reports  contain  the  resalts  of  stream  measurements.  A 
report  is  Issuetl  for  every  calendar  year,  containing  the  resultMof  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publica- 
tions containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(1^^88-1908)  is  published  as  Water-supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  11. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 
1893   Bulletin  No.  131. 

1891.  Bulletin  No.  131:  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  16  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-Supply  Papers  Nos.  35,  86,  37.  38,  and  89;  Twenty-first  Annual  Report,  Part  IV. 

1900.  Water-supply  Papers  Nos.  47,  48,  49,  50,  51,  and  52;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-supply  Papers  Nos.  66  and  75. 

1902.  East  of  Missisviippi  River,  Waier-Supply  Papers  Nos.  82  and  8:^ 
\Ve.st  of  Missis.sippi  River,  Water-Supply  Papers  Nos.  84  and  85. 
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1903.  East  of  MisBissippl  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Missi-Msippi  River,  W^ater-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124, 125, 126, 127, 128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130, 131, 132,  133,  134,  and  135. 

The  Geologicjil  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  Unittfd 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  ^mi 
where  data  may  be  obtained  on  ajiplication.    These  offices  are  located  as  follows: 

Boston,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  76  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Aujstin, 
Tex.,  University  of  Texas;  Chicago,  111.,  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  \Vy».. 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles,  Cal.,  1108  Braly  BulM- 
ing;  San  Francisco,  Cal.,  422  Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsljad.  N.  Mex.;  Fi 
Vam,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Uazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash.,  iii 
Peyton  Block;  Pendleton,  Oreg. 

Correspondence  should  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  1>.  C. 

September,  1905. 


LIBRAET  CATALOGUE  SLIPS. 

[Mount  each  slip  upon  a  separate  card,  placing  the  subject  at  the  top  of  the 
second  slip.  The  name  of  the  series  should  not  be  repeated  on  the  series 
card,  but  the  additional  numbers  should  he  added,  as  received,  to  the  first 
entry.] 

U.  S.     Geological  survey. 

.  .  .  Report  of  progress  of  stream  measurements  for 

the  calendar  year  1904.     Prepared  under  the  direction  of 

I  F.  H.  Newell  by  M.  C.  Hinderlider,  G.  L.  Swendsen,  and 

^  A.  E.  Chandler,     pt.  X.     Colorado  River  and  the  Great 

Basin  drainage.     Washington,  Gov't  print,  off.,  1905. 

384,  iii  p.     illua.,  II  pi.  (incl.  map)     23 J*™.     (U.  S.  Geological  survey. 
Water-supply  and  irrigation  paper  no.  183.) 

Subject  series:  P,  Hydrographic  progress  reports,  38. 

1.   Stream  measurements.     2.  Rivers — U.  S.     I.  Hinderlider,  Michael  C, 
1876-    II.  Swendsen,  George  Lewis,  1869-    III.  Chandler,  Albert  Edward. 

U.  S.     Geological  survey. 

.  .  .  Report  of  progress  of  stream  measurements  for 
the  calendar  year  1904.     Prepared  under  the  direction  of 
F.  H.  Newell  by  M.  C.  Hinderlider,  G.  L.  Swendsen,  and 
*  A.  E.  Chandler,     pt.  X.     Colorado  River  and  the  Great 
Basin  drainage.     Washington,  Gov't  print,  off.,  1905. 

384,  iii  p.    illus.,  II  pi.  (incl.  map)     23i*".     (U.  S.  Geological  survey. 
Water-supply  and  irrigation  paper  no.  133.) 

Subject  series:  P,  Hydrographic  progress  reports,  38. 

1.   Stream  measurements.    2.  Rivers — U.  S.     I.  Hinderlider,  Michael  C, 
1876-    II.  Swendsen,  Greorge  Lewis,  1869-    III.  Chandler,  Albert  Edward. 

U.  S.     Geological  survey. 

Water-supply  and  irrigation  papers. 
I  no.  133.  Report  of  progress  of  stream  measurements 

f or  .  .  .  1904  .  .  .  by  M.  C.  Hinderlider,  G.  L. 
Swendsen,  and  A.  E.  Chandler,     pt.  X.     1905. 
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U.  S.     Dept.  of  the  Interior. 


£  see  also 

U.  S.     Geological  survey. 
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